
APPENDIX 4-5. Terrestrial species with species range and/or critical habitat overlap only with Mosquito Adulticide Uses

Both chlorpyrifos and malathion have uses that result in potential overlaps with most listed species ranges and designated critical habitats (i.e., mosquito adulticide for malathion; mosquito adulticide and wide area use for chlorpyrifos).  Diazinon does not have mosquito adulticide or wide area uses. Mosquito adulticide applications are unique for these chemicals in that the pesticide is applied as an ultra-low volume (ULV) spray designed to target the flying adult vector, with a goal to suspend the pesticide in the air for a prolonged period of time. This type of application generally results in less immediate deposition and increased drift as compared to other conventional application methods. Additionally the application rates for the mosquito adulticide uses are generally lower than those for other uses (e.g. agricultural and non-agricultural uses).  Therefore, if a listed species range or critical habitat overlaps with other potential use sites, those uses are expected to be protective of the mosquito adulticide uses (i.e., potential exposures are expected to be higher with most of the non-mosquito adulticide uses). A limited number of terrestrial species (listed in Table A 4-5.1) are identified where the only use that overlapped with their species range is the mosquito adulticide use for malathion and mosquito adulticide and wide area use (e.g., general outdoor treatments around perimeters and ant mounds for pests) for chlorpyrifos. 

Table A 4-5.1.  Listed species with species range overlap only with mosquito adulticide uses1

	Species ID Number
	Common Name
	Scientific Name
	Group

	2859
	Band-rumped storm-petrel
	Oceanodroma castro
	Birds

	1353
	Spotless Crake
	Porzana tabuensis
	Birds

	1253
	[Unnamed] pomace fly
	Drosophila neoclavisetae
	Insects

	1259
	[Unnamed] pomace fly
	Drosophila differens
	Insects

	1187
	Kohe malama malama o kanaloa
	Kanaloa kahoolawensis
	Flowering Plants

	815
	Maui remya
	Remya mauiensis
	Flowering Plants


1 For chlorpyrifos, these species also overlap with wide area use

Due to the unique aspects of the mosquito adulticide applications compared to other conventional application methods (e.g., high release heights and ULV applications), the standard exposure modeling (e.g., assuming 100% of what is applied is deposited on the crop area) employed for agricultural and general non-agricultural applications is not adequate to asses this use. As such, standard modeling methods are modified to account for the unique aspects of the mosquito adulticide use pattern. This is outlined in APPENDIX 3-3. Based on the results of the analysis presented in APPENDIX 3-3, an application efficiency (e.g., a measure of how much active material lands on the spray block) is determined for malathion and chlorpyrifos and is applied to the modeled rates for terrestrial exposures, as represented in Table A 4-5.2. For the mosquito adulticide use, two scenarios are modeled to represent one single application as well as multiple applications based on labeled uses for malathion and chlorpyrifos.  The application rate is adjusted using the application efficiency to estimate the fraction of the amount applied that reaches the ground and is available for consumption by terrestrial animals.
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Table A 4-5.2. Modeled application scenarios for terrestrial exposure through mosquito adulticide uses

	Chemical
	Labeled application rate (lb a.i./A)
	Application efficiency1
	Modeled rate (lb a.i./A)
	Number of applications
	Application interval (days)
	Application method

	Malathion
	0.23
	0.29
	0.067
	1
	NA
	Aerial

	
	
	
	0.067
	6
	3
	Aerial

	Chlorpyrifos
	0.01
	0.21
	0.0021
	1
	NA
	Aerial

	
	
	
	0.0021
	26
	2
	Aerial


1Details on how the application efficiency was determined are found in APPENDIX 3-3

Chlorpyrifos and malathion can also be applied via ground application.  EPA has yet to approve the use of the ground modeling algorithm, available in the AGDISP model, for use in assessing ground applications of pesticides.  Therefore modeling of ground applied adulticides could not be conducted.  However, in 2013, EPA (DP Barcode 407817, 3/28/2013) conducted a comparison of ground and aerial applications of adulticides using open literature information and other modeling and concluded that the maximum deposition was similar between the two methods of application.  Based on this analysis, ground deposition fractions are considered to be the same as those expected for aerial applications.

For all of the species listed in Table A 4-5.1, except for the band-rumped storm-petrel, terrestrial modeling is completed using the TED tool and a terrestrial weight of evidence matrix is created based on these results. For malathion, modeling is conducted only for mosquito adulticide use, as this is the only use pattern pertaining to these species; however, for chlorpyrifos, modeling is conducted on mosquito adulticide and wide area use. Detailed results for each line of evidence are found in the weight of evidence matrices (Supplemental Information 1 and 2). Regarding the band-rumped storm-petrel, the TED tool is not utilized as it is designed generally for terrestrial effects determinations. As this is a seabird with a strictly deep marine diet, the assumptions utilized for that model are largely not relevant to this species.  Therefore, a qualitative assessment is done for the petrel.  

For 5 of the species and their critical habitats (if applicable), an LAA call is reached based on all lines of evidence presented in the weight of evidence matrices. For malathion, the spotless crake is found to exceed mortality thresholds for both dietary and dermal pathways, but does not exceed thresholds for any other direct lines of evidence. The 2 terrestrial invertebrate species have HIGH risk for the mortality line, but have LOW risk in other lines of evidence, although limited sublethal toxicity endpoints are available for comparison. For the 2 listed plants, thresholds are not exceeded for any direct effects lines of evidence but indirect effects due to the dependence on terrestrial invertebrates for pollination service and/or for diaspore dispersal services have HIGH risk. Therefore, an effects determination of LAA is reached for these 5 species. Considering chlorpyrifos, all modeling for mosquito adulticide alone follows the same trends as malathion with some lines of evidence showing higher risk. When wide area use is considered in addition to the mosquito adulticide use for chlorpyrifos, predicted risks are equal to or greater than those predicted through modeling mosquito adulticide use alone. Details for each species, the modeled uses and rates and lines of evidence are provided in Supplemental Information 1 and 2.

As previously mentioned, the potential risks of malathion and chlorpyrifos to the band-rumped storm-petrel are qualitatively assessed based on the species habitat and characteristics relative to the assessed use patterns. The band-rumped storm-petrel is a pelagic bird with limited information available. It comes to land only to breed, with the only known US breeding grounds on the high cliffs of the Hawaiian Islands. The species does not consume terrestrial organisms; the known diet of the band-rumped storm-petrel consists of no terrestrial or near shore aquatic items. It forages for food on the surface of the deep ocean while at sea, where it spends its non-breeding life. Given the large volume of water in oceans and since malathion and chlorpyrifos are not readily metabolized and do not accumulate in aquatic organisms[footnoteRef:1], exposure via the dietary pathway through ocean foraging is not of concern.  In addition, indirect impacts to dietary items within the ocean are not expected for the same reasons. The only exposure pathways of concern for the limited time spent in the terrestrial environment would be the dermal or inhalation pathways. This species comes to land to nest only in cracks and crevices of very high cliffs on volcanic islands. The remote location of this species while in the terrestrial environment, the elevation at which they are present and the limited amount of time spent in breeding areas suggest negligible exposure through these pathways. The petrel is also known only to travel to breeding sites at night to avoid predation, further limiting the chance of exposure through drift due to daytime applications. For these reasons, an NLAA determination was made for the petrel for both malathion and chlorpyrifos.  [1:  Bioconcentration factors for each chemical are discussed in Chapter 3.] 


A summary of the effects determinations for the 6 species and their critical habitats are shown below in Table A 4-5.3.


Table A 4-5.3. Summary of the effects determinations for species with range and/or critical habitat overlap limited to mosquito adulticide uses for malathion and chlorpyrifos1 
	Species Common name
	Species Scientific name
	ID number
	Malathion
	Chlorpyrifos

	
	
	
	Species Call?
	Critical Habitat Call?2
	Species Call?
	Critical Habitat Call?2

	Band-rumped storm-petrel
	Oceanodroma castro
	2859
	NLAA
	NA
	NLAA
	NA

	Spotless Crake
	Porzana tabuensis
	1353
	LAA
	NA
	LAA
	NA

	[Unnamed] pomace fly
	Drosophila neoclavisetae
	1253
	LAA
	LAA
	LAA
	LAA

	[Unnamed] pomace fly
	Drosophila differens
	1259
	LAA
	LAA
	LAA
	LAA

	Kohe malama malama o kanaloa
	Kanaloa kahoolawensis
	1187
	LAA
	LAA
	LAA
	LAA

	Maui remya
	Remya mauiensis
	815
	LAA
	LAA
	LAA
	LAA


 1 For chlorpyrifos, these species also overlap with wide area use. Detailed weight of evidence matrices are contained in Supplemental Information 1 and 2. For the band-rumped petrel, the qualitative discussion above is applicable to both chemicals for these uses.  
2 “NA” means not applicable as no critical habitat for species

Subsequent to the development of the application efficiencies provided in Table 2 and late in the BE development process, discussions with AGDISP developers at the US Forestry Service indicated that application efficiencies indeed could be higher than those predicted. As a result, application efficiency values will be revised prior to the finalization of the BE.  Recommendations for improving the AGDISP model values used to derive application efficiency values (see APPENDIX 3-3) and appropriate, protective estimates of the deposition in terrestrial and aquatic environments for use in exposure estimations from stakeholders, the scientific community, and the public are welcomed and encouraged.
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