

Chapter 4 – Draft Simazine Effects Determinations
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[bookmark: _Toc446938819][bookmark: _Toc34374931][bookmark: _Toc34375006]Introduction

In this BE, either a “No Effect” (NE), “Not Likely to Adversely Affect” (NLAA) or a “Likely to Adversely Affect” (LAA) determination is made for 1795 listed species (including endangered, threatened, candidate, proposed species: and experimental populations) and 792 designated critical habitats. For each species and designated critical habitat, the effects determination is based on the methodology previously described in Chapter 1 and the Revised Methods[footnoteRef:2]. These determinations are described further below according to the Steps of the methodology in which a determination was made (e.g., Step 1b, Step 2c, etc.) although some steps are combined as appropriate. Summary tables are provided within the chapter with more detailed tables and individual species determinations provided in appendices.  [2:  Available online at: https://www.epa.gov/endangered-species/revised-method-national-level-listed-species-biological-evaluations-conventional] 



[bookmark: _Toc446938820][bookmark: _Toc34374932][bookmark: _Toc34375007]Summary of Effects Determinations

Table 2‑1 and Table 2‑2 below summarize the effects determinations for all species and designated critical habitats, including a count of the number of species determinations by taxon. In addition, Table 2‑3 summarizes the step of the analysis in which each effects determination was made for the species and designated critical habitat while Table 2‑4 includes a summary of the strength of evidence associated with each LAA determination (discussed in more detail in Section 3). Effects determinations are summarized for each individual species and critical habitat in APPENDIX 4-1. APPENDIX 4-1 (“Summary Table All Calls” tab) is organized into 8 major taxa: birds, mammals, amphibians, reptiles, terrestrial invertebrates, fish, aquatic invertebrates and plants. Species are listed by taxa, then alphabetically according to scientific name, then by species identification number. For each species, the table includes an effects determination for both the species and its critical habitat, if applicable, and provides an indication of how the effects determination was reached (e.g., terrestrial weight-of-evidence analysis, qualitative). 



[bookmark: _Ref53996373]Table 2‑1. Summary of Species Effects Determinations for Simazine (Counts by Taxon).
	Taxon
	Step 1 Effects Determinations
	Step 2 Effects Determinations
	Totals

	
	No Effect
	May Affect
	Not Likely to Adversely Affect
	Likely to Adversely Affect
	

	Mammals
	14
	85
	21
	64
	99

	Birds
	58
	50
	10
	40
	108

	Amphibians
	4
	32
	1
	31
	36

	Reptiles
	10
	37
	11
	26
	47

	Fish
	0
	190
	18
	172
	190

	Plants
	498
	450
	25
	425
	948

	Aquatic Invertebrates
	10
	197
	17
	180
	207

	Terrestrial Invertebrates
	86
	74
	19
	55
	160

	Total
	680
	1115
	122
	993
	1795

	Percent of total
	38%
	62%
	7%
	55%
	



[bookmark: _Ref53998339]Table 2‑2. Summary of Critical Habitat Effects Determinations for Simazine (Counts by Taxon).
	Taxon
	Step 1 Effects Determinations
	Step 2 Effects Determinations
	Totals

	
	No Effect
	May Affect
	Not Likely to Adversely Affect
	Likely to Adversely Affect
	

	Mammals
	6
	27
	8
	19
	33

	Birds
	14
	17
	1
	16
	31

	Amphibians
	3
	22
	2
	20
	25

	Reptiles
	8
	8
	2
	6
	16

	Fish
	4
	103
	12
	91
	107

	Plants
	365
	95
	7
	88
	460

	Aquatic Invertebrates
	4
	67
	10
	57
	71

	Terrestrial Invertebrates
	20
	29
	10
	19
	49

	Total
	424
	368
	52
	316
	792

	Percent of total
	54%
	46%
	7%
	40%
	








[bookmark: _Ref53998545]Table 2‑3. Summary of Species Effects Determinations by Step (and part) in the Process.
	
	Step 1A
	Step 1B/C
	Step 2A
	Step 2B
	Step 2C
	Step 2D
	Step 2E
	Step 2F
	Step 2G/H/I

	
	Outside of the action area
	No toxicity effects
	Incomplete exposure pathway
	Extinct
	Unreliable overlap based on range
	Exposure models unreliable
	<1% overlap
	<1 exposed and pop. >100
	Weight of evidence

	
	NE
	NE
	NLAA
	NLAA
	NLAA
	LAA
	NLAA
	LAA
	NLAA
	NLAA
	NLAA
	LAA

	# of species in category
	680
	0
	36
	8
	4
	2
	27
	2
	17
	22
	8
	989

	# of critical habitats in category
	424
	0
	11
	0
	0
	0
	7
	2
	7
	16
	11
	314




[bookmark: _Ref53999024]Table 2‑4. Classification of LAA Determinations by Strength of Evidence.
	Strength of LAA Determination
	Species range
	Critical Habitat

	
	Number
	% of LAA determinations
	Number
	% of LAA determinations

	Strongest evidence of LAA
	91
	9%
	43
	14%

	Moderate evidence of LAA
	798
	80%
	234
	74%

	Weakest evidence of LAA
	104
	10%
	39
	12%




[bookmark: _Toc34374933][bookmark: _Toc34375008]Methodology for Making Effects Determinations 

As discussed in Chapter 1 and the Revised Method, effects determinations are made in a tiered manner, transitioning from more conservative, screening level assumptions to more refinement as the analysis progresses. As discussed in the Revised Method document, the MAGtool combines toxicological information, exposure analysis and results of the spatial analysis into one tool. The spatial footprint of the action area includes the pesticide footprint based on all labeled uses for the chemical and offsite transport due to spray drift, as described in the Revised Method. Additional information on how the action area was developed can also be found in APPENDIX 1-6. 

[bookmark: _Hlk33038542]For each species and critical habitat, the MAGtool provides output for each step of the method, proceeding from Step 1a to Step 2f. In Steps 2f-2ghi, output is provided as the number of individuals predicted to be impacted under the assumptions of the analysis. It is important to note that the output generated is the potential number of individuals that could be impacted (based on the assumptions of the simulation), not a prediction that they will be impacted. Throughout this analysis, the BE maintains conservative assumptions and may overstate the number of species exposed to and impacted by a pesticide.  At Step 2g through 2i, EPA applies probabilistic methods utilizing the Excel Add-In, Oracle Crystal Ball. The output from these final steps is either a NLAA or LAA determination, with all LAA determinations receiving a strongest, moderate, or weakest evidence of LAA designation (further described in Section 5.7). Additional technical information on the MAGtool, can be found in the Revised Methods and the model documentation[footnoteRef:3]. [3:  Available online at: https://www.epa.gov/endangered-species/models-and-tools-endangered-species-pesticide-assessments] 


The basis of the inputs used in the MAGtool to make effects determinations, including spatial analyses, toxicity data and estimated environmental concentrations (EECs) are described in Chapters 1-3. Spreadsheets containing the inputs to the MAGtool are provided in APPENDIX 4-2. Additional details and output from the aquatic model parameter variation analyses (i.e., for curve number and application date) are provided in APPENDICES 4-3 and 4-4. 

In addition to the MAGtool analysis, after an aquatic species or a terrestrial species that relies on aquatic dietary items has been given an NE or NLAA determination, EPA conducted a final analysis to evaluate sources upstream of a species range or critical habitat that could affect the species. To do this, EPA evaluated monitoring data upstream and downstream of the species range/critical habitat to determine if any detections of the pesticide had occurred. Details of this analysis method are provided in APPENDIX 4-6 and the analysis used to derive the results in APPENDIX 4-7.


[bookmark: _Toc34374934][bookmark: _Toc34375009]Step 1: No Effect/May Effect Determinations

[bookmark: _Hlk32415451]In Step 1a, a “No Effect” determination is made if a listed species range or its designated critical habitat are outside of the action area. NE determinations were made in Step 1a for 680 species and 424 designated critical habitats due to no overlap of the action area and range/critical habitat. Numerous NE determinations were made based on commitment letters submitted by the registrants (APPENDIX 1-2), which limit the use of simazine to the contiguous United States and prevent exposure to a large number of species located only in the non-lower 48 states. EPA plans to formalize these changes through the appropriate processes prior to finalizing the BEs.  

[bookmark: _Hlk52776473]None of the species ranges identified were aquatic with habitats in flowing bins, so an evaluation of monitoring data was not required, and the determinations remained as NE. For species critical habitat, one species with an NE determination (Entity ID 482) had samples collected in or upstream of the species critical habitat that were detectable; therefore, this species, an aquatic invertebrate, was reclassified as LAA, weakest evidence. 

In Steps 1b and 1c, a “No Effect” determination is made for a species and its critical habitat if no effect to a listed species or its PPHD is anticipated based on screening conservative toxicity endpoints against the highest EEC predicted.  No species met these criteria for simazine. 

Overall, “May Affect” (MA) determinations were made for 1115 species and 368 critical habitats. Specific species determinations are provided in APPENDIX 4-1. All species given a May Affect determination at Step 1 progressed to the Step 2 analysis where a NLAA or LAA determination is made. 
[bookmark: _Toc34374935][bookmark: _Toc34375010]Step 2: NLAA/LAA Determinations

[bookmark: _Toc34374936][bookmark: _Toc34375011]Step 2a: Is the species exposure pathway incomplete?

In Step 2a, the assessor considers whether the pathway to pesticide exposure is complete for an individual of a listed species or the taxa upon which it depends (i.e., PPHD). In general, exposures to non-target animals and plants may occur through contact, consumption or inhalation. The pathways of exposure that are relevant to a given pesticide are dependent upon the application parameters and fate properties of a pesticide.  An exposure pathway is considered incomplete when there is no reasonable expectation of continuity between the source of pesticide exposure and an individual organism of a listed species. In other words, the exposure pathway is considered incomplete if an individual of a listed species or organisms upon which it depends are not expected to be exposed through contact, consumption or inhalation. When the exposure pathway is incomplete, effects are not reasonably expected to occur. Therefore, a NLAA determination is made for species for which exposure pathways are incomplete. 

For simazine, three types of species characteristics lead to a conclusion that the exposure pathway is incomplete: species that only occur on uninhabited islands, species that predominantly occur in the open ocean and terrestrial species that only occur in caves. Additional explanation of why the exposure pathway is incomplete for these three types of species habitats is provided in APPENDIX 4-8.

When considering the complete list of species, NLAA determinations were made for 36 species because they have incomplete exposure pathways for simazine. APPENDIX 4-1 includes the species for which NLAA determinations are made because of incomplete exposure pathways. Of those species, 6 have ranges that are only on uninhabited islands; 21 species are located in the open ocean and only rely on the ocean for PPHD and 18 species are terrestrial invertebrates that are obligate to caves.  

[bookmark: _Hlk33030926]Of the 36 species with incomplete exposure pathways, 11 have designated critical habitats. NLAA determinations are made for the designated critical habitats of species with incomplete exposure pathways (see APPENDIX 4-1). 

[bookmark: _Toc34374937][bookmark: _Toc34375012]Step 2b: Is the species most likely extinct?

[bookmark: _Hlk27581424]Species recommended for delisting due to extinction by the Services are presumed extinct and receive a NLAA determination. NLAA determinations are made for these species as exposure from the action is not reasonably certain to occur, and, therefore, effects on the species are not anticipated. Species are only presumed extinct after a recommendation to delist is made by the Services in a review document (e.g., Recovery plan, 5-year review). 

The US Fish Wildlife Service has recommended 8 species for delisting due to extinction. NLAA determinations are made for these 8 species because they are presumed extinct (see APPENDIX 4-1 for the list of species). None of these species have designated critical habitat. 

[bookmark: _Toc34374938][bookmark: _Toc34375013]Step 2c: Is the range of species and resulting overlap considered unreliable?

As described in the Revised Method, in Step 2c, a review of the range data, provided by FWS, was completed for those that followed geopolitical boundaries (e.g., counties or states), rather than natural ones. From that review, in cases where the ranges from ECOS and the field offices’ documentation differ substantially, a quantitative overlap analysis was not conducted and a LAA or a NLAA determination was based on a qualitative weight of evidence analysis.

Six species were determined to have range data that differed substantially from the data provided in ECOS and as a result the overlap results would be unreliable. The weight of evidence included consideration of the size and unique traits of species range and life history (e.g., exists only in very remote location, etc.) as well as any information from FWS documents on stressors to species (i.e., pesticides) or proximity to potential use sites for simazine. Based on this analysis, a NLAA determination was made for 4 species and a LAA determination was made for 2 species, with moderate evidence to support the LAA determination. The specific species are provided in APPENDIX 4-1 (“Qualitative species” tab) as well as additional information on the review of the data for each species and the factors considered in making the determinations. 

[bookmark: _Toc34374939][bookmark: _Toc34375014]Step 2d: Are exposure models considered unreliable for assessed species?

At this time, the current exposure models used in this assessment cannot estimate exposures for all types of pesticide applications, all habitat types, or for all potential exposure routes relevant to listed species. Therefore, there may be uncertainty in the exposure values being used for a particular species based on what potential uses its range or critical habitat may overlap with, what type of habitat the species is found in, or what the main potential exposure route(s) might be. For species and critical habitats that have not been determined to be NE or NLAA based on the above analyses, consideration is given to how well the conceptual model of the relevant exposure model(s) matches up with the specific species being assessed. If the model estimates are not considered representative of the exposure of the species (due to an inconsistency in the exposure model and assessed species’ habitat), a qualitative analysis is conducted.

The qualitative analysis considered whether exposures to simazine are reasonably certain to occur given the habitat of the listed species (e.g., ocean, beach, and/or freshwater habitats) and, if exposures are expected to occur, are impacts to an individual likely. The analysis also considered the potential for effects to the PPHD of the species and whether those effects would rise to the level of impacting an individual of a listed species. Circumstances that led to a LAA determination include species with an obligate relationship to a prey item that has a LAA determination with high confidence (e.g., the Orca is a listed species that is obligate to listed salmon species) and species that utilize both saltwater and freshwater habitats and may be exposed to simazine (e.g., the Western manatee may be exposed in freshwater environments). Circumstances that led to a NLAA determination include: 

· marine species that do not have an obligate relationship and whose exposures to simazine are reasonably expected to be de minimus (e.g., whales that utilize open ocean); 
· marine species that also utilize terrestrial environments (on a limited basis), because exposure to simazine is not reasonably expected to occur at levels that will impact an individual (e.g., sea turtles and pinnipeds); 
· marine species that rely on multiple dietary items because exposure to simazine is not reasonably expected to decrease prey populations. 

When considering the species information and potential for exposures, LAA determinations were made for 2 species and 2 critical habitats and NLAA determinations were made for 27 species and 7 critical habitats. Additional discussion on these determinations is provided in APPENDIX 4-8. 

[bookmark: _Toc34374940][bookmark: _Toc34375015]Step 2e: Is the percent of species range/critical habitat that overlaps with the action area less than 1%?

As described in the Revised Method, the effects determination for any listed species or designated critical habitat whose range overlaps <1% with the area of effects, after considering the quantitative analyses, will be a NLAA determination. The cutoff of 1% is based on the precision of the available data. When considering the <1% cutoff, NLAA determinations were made for 17 species and 7 critical habitats.

[bookmark: _Toc34374941][bookmark: _Toc34375016]Step 2f: Based on conservative assumptions, is it likely that less than 1 individual exposed?

Step 2f applies a more refined approach and considers available usage data when identifying the likely portion of a species range where pesticide exposure may occur; different approaches were employed for crop and non-crop uses due to differences in the nature of the available usage data. At this step in the method, the percent overlap analysis becomes a surrogate for the percentage of the population exposed; further description of the methodology is available in the Revised Method. In Step 2, the number of individuals exposed and impacted is considered using the likely exposure area. Additionally, the designation of a species likely being on or off a use site, based on the species life history, is applied at this step. In Step 2f, the maximum PCT and upper distribution of acres in the species range is used to represent the % overlap with the range and the number of individuals likely exposed. This approach is also applied to the critical habitat.

Based on this analysis, a NLAA determination was made for 22 species and 16 species’ critical habitat (Table 2‑3). The specific species with NLAA determinations are provided in APPENDIX 4-1. 

[bookmark: _Toc34374942][bookmark: _Toc34375017]Step 2g/h/i: Weight of Evidence Analysis for final effects determinations

As described in the Revised Method, a weight of evidence analysis was used for any species reaching Step 2 parts g, h and i of the analysis. This included 997 species and 325 critical habitats. The purpose of the weight of evidence was to consider multiple factors and scenarios in making the effects determination, including various percent crop treated (PCT)/acres distribution scenarios, alternative assumptions for species populations, potential alternative toxicity endpoints as well as typical application rates. Additionally, probabilistic components were introduced into the analysis at this step to allow for the use of distributions of potential EECs and toxicological responses. 

In addition to making a NLAA or LAA determination for a species and critical habitat from the analyses, as part of the effects determination a degree of confidence was assigned to each LAA determination. This was  denoted as “evidence in the LAA” determination and each species or critical habitat was assigned a weak, moderate or strong evidence in the LAA determination based on multiple factors, including: the impact of using less conservative assumptions in the analysis, the quality of the species range or usage data, impacts to both the species and PPHD as opposed to only one, the presence of reported incidents involving the species taxa or PPHD taxa, the presence of monitoring data that exceeds endpoints, exposure only due to spray drift and the likelihood of drift into a species habitat (e.g., if the species inhabits forests). This is described in more detail in the Revised Method document and in ATTACHMENT 4-1. The three strength of evidence categories applied to LAA determinations are not used for NE or NLAA determinations. Given the conservative nature of the Step 1 and Step 2 analysis, EPA is confident that when a NE or NLAA determination is made, there will be no effects to an individual of the assessed species or an individual of a species is not likely to be adversely affected.

One uncertainty noted for some species is that the best available species range data does not accurately reflect where the species is expected to be located. As a proof of concept, an overlap scenario is considered in the weight of evidence for a subset of species based on a more refined analysis of the likely habitat of the species. This included a subset of 107 species, including plants, mammals, birds and terrestrial invertebrates. Under this scenario, the exposure area within the species range for each species is defined as the likely habitat, based on the GAP/Landfire layer[footnoteRef:4].  NLAA determinations are made for species if the overlap of the action area and the preferred habitat layer is less than 1%, or a NLAA determination is made based on the complete WoE analysis with the habitat layer applied.     [4:  U.S. Geological Survey Gap Analysis Program, 20160513, GAP/LANDFIRE National Terrestrial Ecosystems 2011: U.S. Geological Survey: Boise, ID, https://www.sciencebase.gov/catalog/item/573cc51be4b0dae0d5e4b0c5.] 


The MAGtool technical documentation describes the algorithm used to assign an automated NLAA or LAA determination and the strength of evidence in the LAA and it is also provided for reference in ATTACHMENT 4-1. Lines of evidence were considered for each LAA determination in the weight of evidence. These lines of evidence were also reviewed by an assessor when appropriate to allow for individual refinement of the determination, if needed. Additionally, in the output, the contribution of each specific use site to the total number of individuals potentially impacted is provided, as well as other characterization of the effects determinations.

Based on the WoE analysis, a NLAA determination was made for 8 species and 11 species’ critical habitat and a LAA determination was made for 989 species and 314 critical habitats (Table 2‑3 and Table 2‑4). Of these, 105 were evaluated based on the application of the habitat layer as described above. NLAA determinations were made for 6 of the species based on an overlap of the action area (to the fullest buffer extent) of <1% after the application of the habitat layer. The remaining 99 species, all 99 were still found to be LAA, predominantly with moderate evidence of risk (92 out of 99). The overall determination or strength of evidence did not change for most of these species when compared to the analysis without the habitat layer (only one species went from moderate to strongest evidence of risk), but the number of individuals predicted to be impacted tended to decrease and the contribution of drift to the determinations tended to increase, due to the lower direct overlap of the preferred habitat with use sites. With the application of the refined habitat layer, although the number of individuals that could be impacted may be reduced, there is greater confidence in the effects determination due to the restriction of the range to the habitat layer. The application of habitat layers and evaluating their impact on the confidence in LAA determinations will be further developed in the future. Specific species results are provided in APPENDIX 4-1. 

For the strength of evidence of each LAA determination, the majority of species were found to be in the moderate evidence of LAA. LAA determinations were distributed across all taxa. Additional details on the distribution of the strength of determinations as well as additional characterization of the effects determinations is provided in Table 5‑1 through Table 5‑4 below. 

[bookmark: _Ref53999714]Table 5‑1. Distribution of LAA Determinations Across Evidence Classes for Species Range and Critical Habitat.
	Strength of determination of LAA
	Species range
	Critical Habitat

	
	Number
	% of LAA determinations
	Number
	% of LAA determinations

	Strongest evidence of LAA
	91
	9%
	43
	14%

	Moderate evidence of LAA
	798
	80%
	234
	74%

	Weakest evidence of LAA
	104
	10%
	39
	12%




Table 5‑2. Distribution of LAA Determinations Across Taxonomic Groups for Species Range.
	Taxa
	Strength of evidence of LAA (counts)
	Strength of evidence of LAA (%)

	
	Strong
	Moderate
	Weak
	Total
	Strong
	Moderate
	Weak

	Mammals
	5
	58
	1
	64
	8%
	91%
	2%

	Birds
	4
	32
	4
	40
	10%
	80%
	10%

	Amphibians
	2
	29
	0
	31
	6%
	94%
	0%

	Reptiles
	0
	21
	5
	26
	0%
	81%
	19%

	Fish
	34
	121
	17
	172
	20%
	70%
	10%

	Plants
	18
	403
	4
	425
	4%
	95%
	1%

	Aquatic Invertebrates
	24
	86
	70
	180
	13%
	48%
	39%

	Terrestrial Invertebrates
	4
	48
	3
	55
	7%
	87%
	5%








Table 5‑3. Additional characterization of LAA and NLAA determinations.
	LAA based on Max Upper only?
	LAA with no impacts by alternative analysis?
	LAA based on drift only?
	LAA based on indirect effects only?
	LAA based on one use only?
	NLAA with low population (<100)?

	
	
	
	
	
	

	58
	220
	11
	63
	103
	1




[bookmark: _Ref53999773]Table 5‑4. Impact of all UDLs on LAA effects determinations.
	UDL
	Number of times UDL predicted to impact a species1
	Rank

	
	
	

	CONUS_Sim Open Space Developed
	1016
	1

	CONUS_Sim Developed
	881
	2

	CONUS_Corn
	452
	3

	CONUS_Other Orchards
	295
	4

	CONUS_Vegetables and Ground Fruit
	170
	5

	CONUS_Grapes
	138
	6

	CONUS_Citrus
	97
	7

	CONUS_FL Sim Other Crops
	79
	8

	CONUS_Sim Other Crops
	63
	9

	CONUS_Xmas Tree
	54
	10

	CONUS_ORWA Sim Other Crops
	47
	11

	1 Counts terrestrial and aquatic impacts separately, one species could be impacted twice by same use in both terrestrial and aquatic environment



[bookmark: _Hlk33090876][bookmark: _Hlk33442115][bookmark: _Hlk33441983]The number of and strength of LAA determinations found for simazine is expected given the use footprint of the chemical, usage data and the toxicity profile. Simazine is an herbicide with a large number of uses and approximately 3 million pounds are applied to crops, and 670,000 pounds are applied to non-agricultural sites each year. Two non-agricultural UDLs, Developed and Open Space Developed, which are associated with uses on turf, were the most frequently predicted to impact a species (Table 5‑4). Due to the lack of availability and uncertainty in usage data associated with non-agricultural use sites, strength of evidence was moderate at best when these uses were the main contributors to risk. The next most common UDLs associated with impacts included Corn, Other Orchards, Vegetables and Ground Fruit and Grapes. Simazine also has toxicity across multiple taxa, in particular to plants, which may contribute to it having toxic effects to a listed species as well as its PPHD. Although each species analysis is unique, these factors may help to explain the general trend seen in the data of many species with a LAA determination. 

Strong evidence of LAA was noted in 9% of species and 14% of critical habitat determinations. Factors contributing to the finding of strong evidence generally included effects predicted to the listed species and the PPHD, direct overlap with agricultural use sites and impacts being predicted at less conservative PCTs and distribution of acres assumptions in relation to the species range. 

Summary results for the species determinations are contained in APPENDIX 4-1 (‘Summary’ tab) and are denoted as either “TerrWoE”, “AquaWoE” or “TerrWoE and AquaWoE” as the source of the effects determination. Additional worksheets in APPENDIX 4-1 include total determination counts for species and a key to file locations for each species. Detailed weight of evidence output for all species are located in APPENDIX 4-9, organized according to the file key in APPENDIX 4-1. 


[bookmark: _Toc34374943][bookmark: _Toc34375018][bookmark: _Hlk33040906]Upstream Monitoring Data Analysis

[bookmark: _Hlk33445614]As previously discussed, as part of the analysis any species that was classified as a NE or NLAA, was reviewed to ensure that no sources upstream of a species range or critical habitat would affect the species. To do this, EPA evaluated the monitoring data with regards to the location to the species range/critical habitat (e.g., upstream or downstream) to determine if any detections of the pesticide had occurred. Only monitoring sites upstream of or in the species range/critical habitat were considered relevant for the downstream transport analysis, as there is uncertainty in the downstream monitoring sites as to where the pesticide originated (i.e., was pesticide used in the species range/critical habitat, or outside where the species would not be exposed).

Results of the analysis are described in APPENDIX 4-6. For species ranges, three species with an NLAA determination had samples collected in or upstream of the species range. None of these species (Entity IDs 249, 4042 and 7363) had monitoring samples either in or upstream of the range that were detectable. Therefore, these species remained as NLAA determinations. For species critical habitat, one species with an NE determination (Entity ID 482) had samples collected in or upstream of the species critical habitat that were detectable; therefore, this species, an aquatic invertebrate, was reclassified as LAA, weakest evidence.   


Additional Characterization of Effects Determinations, Uncertainties and Refinements

These effects determinations were developed based on refinements to the methods for evaluating risks to listed species, such as inclusion of usage data and probabilistic modeling. There are several areas of the analysis that could be further refined to increase confidence in the effects determinations. See Attachment 4-1 for details on how these uncertainties influence the confidence of the effects determinations. Any refinements in the following areas would potentially increase the EPA’s confidence in the LAA determinations:

· Resolution of spatial data.  There are uncertainties in the spatial footprint associated with the non-agricultural uses (e.g., turf uses) of simazine and there are limited data available to inform the extent of usage in any given area for these types of uses. Another important uncertainty is that the available range data for some listed species are at the sub-county level, with boundaries that are biological in nature, while others follow geopolitical boundaries, such as county or state lines. Species with overly broad ranges that include habitats the species would not utilize lead to uncertainties in effects determinations.  
· Resolution of usage data. Usage data are available at the state, region, or national level while species’ range or critical habitat information or at the sub-state level. To address the difference in scale, we made several assumptions with respect to where pesticide-treated acres could occur relative to a species’ habitat (e.g., all treated acres occur within the habitat, evenly dispersed throughout the state, or primarily outside of a species habitat). 
· Threshold for assessing impacts on prey, pollination, habitat, dispersal (PPHD) of a species. There are uncertainties associated with the magnitude of impact to a particular species’ prey base or habitat for a given pesticide that could result in a discernible effect to that listed species. 

This assessment considers available toxicity and monitoring data to characterize the risk of simazine to listed species.  Additional characterization associated with simazine specifically include:

· Toxicity endpoint selection. Some data sets had a large amount of toxicity data, while for other taxon, data were sparse. When data were sparse, conservative assumptions were made based on the available data for the taxon. As a consideration of other toxicity data, an alternative less conservative assumption was made and included as part of the alternative analysis scenario. The results of the alternative analysis should be considered when evaluating the uncertainty and potential outcomes of the analysis due to the variability in the available toxicity data, as well as the influence of other input parameter assumptions (i.e., application rate, population size, etc.).  
· Monitoring data. There is a significant body of monitoring data available for simazine. Effects determination were made based largely on the results of modeling. Monitoring data was considered as part of the weight of evidence and in the determination of an NE or NLAA (all NE or NLAA determinations were screened for the presence of monitoring data before that effects determination was made).  


[bookmark: _Toc34374944][bookmark: _Toc34375019]Conclusions

For 1795 listed species, including endangered, threatened, candidate, proposed species, and experimental populations; and 792 designated critical habitats, a NE, NLAA or a LAA determination was made for simazine. The weight of evidence for each LAA determination was also characterized as either strongest, moderate, or weakest. All of Steps 1 (parts a-c) and 2 (parts a-i) were applied for the majority of listed species and critical habitats. 

[bookmark: _Hlk52775938]NE determinations were made for 680 species and 424 designated critical habitats due to no overlap of the action area and range/critical habitat. These NE determinations were based predominantly on commitment letters submitted by the registrants (APPENDIX 1-2), which limit the use of simazine to the contiguous United States and prevent exposure to a large number of species located only in the non-lower 48 states. EPA plans to formalize these changes through the appropriate processes prior to finalizing the BEs. NLAA determinations were made for 122 species and 52 species’ critical habitat and LAA determinations were made for 993 species and 316 critical habitats. Approximately 55% of all species and 40% of all critical habitats were given a LAA determination and these species were distributed across all taxa. Of those LAA determinations, 9% were considered to have strongest evidence, 80% were considered to have moderate evidence, and 10% were considered to have weakest evidence for species and 14% were considered to have strongest evidence, 74% were considered to have moderate evidence, and 12% were considered to have weakest evidence for critical habitat. Developed, Open Space Developed and Corn UDLs, were the use sites most frequently associated with impacts to species or critical habitats with LAA determinations.
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