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[bookmark: _Toc52468080]Background

Use site footprint layers represent the application sites for agricultural and non-agricultural label uses. In the contiguous United State (ConUS) the best available data to spatially characterize specific agricultural crops is the Cropland Data Layer (CDL), produced by the U.S. Department of Agriculture. Several methods have been employed to minimize data errors within the CDL, with errors of omission and commission published at the state-CDL category level for a given year. 
[bookmark: _Hlk33985271]The CDL is an estimated landcover spatial dataset that has over 100 cultivated classes that were categorically grouped into 13 general classes referred to as Use Data Layers (UDLs). Lumping classes reduces the likelihood of errors of omission and commission between similar crop categories. In selecting how to group crops from the CDL, EPA referred to the grouping used by the U.S. Geological Survey (Baker and Capel, 2011[footnoteRef:1]) and the Generic Endangered Species Task Force (Amos et al, 2010[footnoteRef:2]). This information considers environmental factors that influence the location of crops and the error matrices provided by USDA with the original CDL data. By considering these agronomic factors in addition to the error matrices it is possible to improve the accuracy and year-to-year matches for these UDLs while retaining agronomic similarities.  EFED’s decision to lump CDL classes reduces the likelihood of errors of omission and commission between similar crop categories. Additionally, as the CDL is produced annually, 5 years of CDL were aggregated to account for crop rotations, so that a geographic location of a given UDL class would represent anywhere the class could be grown in a 5 year period.  [1:  Baker, N.T., and Capel, P.D., 2011, Environmental factors that influence the location of crop agriculture in the conterminous United States: U.S. Geological Survey Scientific Investigations Report 2011–5108, 72 p.]  [2:  Amos, J.J., C.M. Holmes, C.G. Hoogeweg, and S.A. Kay. 2010. Development of Datasets to Meet USEPA Threatened and Endangered Species Proximity to Potential Use Sites Data Requirements. Report Number: 437.01-Overview. Prepared by Waterborne Environmental, Inc. for the Generic Endangered Species Task Force.] 

The UDL agricultural class acreages were further refined by comparing county level National Agricultural Statistics Service (NASS) 2012 Census of Agriculture (CoA) acreage reports to county level UDL acreages. If a county’s UDL acreage for a given class was lower than the NASS acreage, the UDL extent was expanded within cultivated areas, by exterior pixel growth along the entire edge,  until the UDL acreage matched the NASS CoA. Using the temporally and categorially aggregated UDL as an input, this tool will  compare each UDL in each county to the corresponding NASS CoA acreage report. If the UDL acreage was less than NASS, the raster was expanded in 1 pixel iterations until the NASS acreage value was reached, or the area within the cultivated mask was built out. This method reduced landcover mapping errors by adjusting the extent of each category to the CoA values, in this case, 2012.
Region growing should be restricted using the UDL Cultivated Layer from the last year of the CDL as a mask (2017). This avoids buffering into any non-agricultural landcover types.
In the non-contiguous United State (NL48) the best available data to spatially characterize specific agricultural crops varies by region and does not have the class refinement observed in the CDL. These data sources report agricultural areas but do not report areas for specific crops. The CoA is often unavailable outside of ConUS as well. For this reason, additional process to generate the UDLs are not requires, but the agricultural footprints should be extracted from these data sources and used as the UDL for agricultural when making actions areas for the NL48 regions. Specific data sources used for the agricultural use sites in  the NL48 are provided with the BEs.
Non-agricultural label uses include a wide range of landcover and land use categories. Labeled uses were carefully considered and cross-walked with the best available landcover data. For both the ConUS and NL48 the 2011 National Land Cover Dataset (NLCD) was used to represent many non-agricultural label uses, specifically NLCD Developed or Open Space Developed land use categories. When the NLCD was inadequate to represent a label use, other data sources, such as the NOAA C-CAP, were used in modeling as appropriate. These non-agricultural footprints should be extracted from these data sources and used as the UDL when generating the chemical actions areas. Specific data sources used for the non-agricultural use sites in  the NL48 and ConUS are provided with the BEs.
In order to predict species impacts due to off-site transport/spray drift, the drift area in addition to the potential agricultural and non-agricultural use site is incorporated. The ESRI “Euclidean distance” tool is used to determine the drift area into the UDL. Euclidean distance, or the shortest distance between two points, is defined as the distance from center point of a cell to center point of the potential use site cell. This Euclidean distance calculations provides the minimum distance of a location to a potential use site. With drift included in the UDLs, it is possible to calculate the proportion of the species range within each desired drift distance interval from a potential use site and the potential use site. When considering drift, it is possible for a potential use site to be outside of the species range but drift into the species range. The resulting UDLs with drift provides the potential use site (VALUE 0) and the minimum distance to any potential use site (VALUES 30-1500).  See Figure 1 for a depiction of the process.  


[image: ]
Figure 1. Euclidean distance off-site transport areas around a potential use site. 
After creating all of the UDLs for a given chemical and incorporating the drift area using the Euclidean distance tool, pertinent UDLs are combined into the chemical action area using the action area module. This module combines all the chemical specific UDLs and their associated drift areas into a single layer that represents all labelled uses.  If the resulting action area has no drift values, i.e. only use site (VALUE 0) are present because the chemical can be used anywhere, the drift module can be executed to create a substitute drift layer for the chemical. Similar to the action area module, the drift layer indicates the minimum drift distance value across all UDLs, however the potential use site (VALUE 0) is excluded from the calculation. The resulting drift layer only includes values between 30 and 1500. 
For additional details on how the area of the UDLs found within a species range (or critical habitat) is used to calculate the percent overlap for a species see the Chemical Dependent Co-occurrence Results tool documentation and the Revised Method.

[bookmark: _Toc52468081]CDL to UDL Processing and Action Area Python Scripts

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Python script can be downloaded with the BE tools. The integrity of indentation, wrapping, and comment symbology (#) should be carefully reviewed when working with these python scripts. All paths to input data and output locations are relative and need updating. Tables can be copied from this document and saved as a .txt file for use as inputs in the python scripts. 
Suggested directory structure needs manual creation in most cases. These scripts demonstrate taking 5 years of CDL (2013-2017) to generate the UDLs. The user can edit scripts as needed for timeframe desired. 
[bookmark: _Toc52468082]Table of Scripts- CDL to UDL Processing and Action Area Python Scripts
1_GenClass13_Recode_Script1_1317.py – inline comment provides user instructions
2_GenClass13_Recode_Script2_1317.py – inline comment provides user instructions
3_CDL_CountyClipping_1317.py – inline comment provides user instructions
4_CDL_UpdateAreaValues_1317.py – inline comment provides user instructions
5_Cultivated_CountyClipping.py – inline comment provides user instructions
6_CDL_Expand_1317.py – inline comment provides user instructions
7_CDL_MosaicExpanded_1317.py – inline comment provides user instructions
8_CDL_FixHoles_1317.py – inline comment provides user instructions
9_Euclidean_Dist.py- – inline comment provides user instructions
· Creates the Euclidean Distance File for the UDLs or action area
[bookmark: _Toc450834622]Table 1: cdl_recode_new.txt – recode table to be saved as a text file used in:	1_GenClass13_Recode_Script1_1317.py
Table 2: EPA_CDL_Recode_Key.txt recode key
[bookmark: _Script_1:_“1_GenClass11_Recode_Scri]
[bookmark: _Script_1:_“1_GenClass11_Recode_Scri_1][bookmark: _Script_1:_“1_GenClass13_Recode_Scri][bookmark: _Supplemental_Table:_“cdl_recode_new][bookmark: _Table_4:_“cdl_recode_new.txt”][bookmark: _Toc450834630][bookmark: _Toc52468083]Table 1: “cdl_recode_new.txt”
	[bookmark: _Supplemental_Table:_“EPA_CDL_Recode][bookmark: _Table_5:_“EPA_CDL_Recode_Key.txt”][bookmark: RANGE!A1:D257][bookmark: _Toc450834631]FROM_
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[bookmark: _Toc52468084]Table 2: “EPA_CDL_Recode_Key.txt”

	Value
	CDL_General_Class

	10
	Corn

	14
	Corn/soybeans

	15
	Corn/wheat

	18
	Corn/grains

	20
	Cotton

	25
	Cotton/wheat

	26
	Cotton/vegetables

	30
	Rice

	40
	Soybeans

	42
	Soybeans/cotton

	45
	Soybeans/wheat

	48
	Soybeans/grains

	50
	Wheat

	56
	Wheat/vegetables

	58
	Wheat/grains

	60
	Vegetables and ground fruit

	61
	(ground fruit)

	68
	Vegetables/grains

	70
	Other Orchards

	71
	Grapes

	72
	Citrus

	75
	Other trees

	80
	Other grains

	90
	Other row crops

	100
	Other crops

	110
	Pasture/hay/forage

	121
	Developed - open

	122
	Developed - low

	123
	Developed - med

	124
	Developed - high

	140
	Forest

	160
	Shrubland

	180
	Water

	190
	Wetlands - woods

	195
	Wetlands - herbaceous

	200
	Miscellaneous land



[bookmark: _Toc52468085]Processing the Census of Agriculture Data

NASS Census of Agriculture commodities on acres harvested were obtained for the 2012 census period and consolidated into normalized tables. The online QuickStats application was used at the county level for acres harvested (https://quickstats.nass.usda.gov/). A cross-walk of the relationship between 73 different crops identified in the 2012 NASS Census of Agriculture with the 13 General Class Cropland Data Layer (CDL) categories is provided in Table 3. A summary table at the county level was then made which totaled the acreage of each individual NASS record for the crop within the CDL general class. From this, a cross-tab table was made showing the total acreage value at the intersection of a given Federal Information Processing Standard (FIPS)/county with the General Class. 
Counties where the acreage total was withheld to protect farmer confidentiality were assigned the value of -1 in the compiled data and this was folded into the total sum. Most of the data processing was performed via a series of Structured Query Language (SQL) queries in MS Access 2013. For details on the specific queries run see Code A. Please note that in the future, the quickstats information will be subsituted with the Census of Agriculture provided with the BEs, see ATTACHMENT 1-3; Explanation of Census Of Agriculture Table Generation, with the methomyl and carbaryl BEs for details on how these tables were generated from Census of Agriculture.
[bookmark: _Toc52468086]Table of Scripts- Processing the Census of Agriculture Data

Code A: Formatting Census of Agriculture Data – Code provided below
Table 3: Census of Agriculture Acres by CDL General Classes – Used in Code A
Table 4:  New UDL categories 
Table 5: CDL and the UDL classification, with double crops filtered out 


[bookmark: _Code_A:_Formatting]
[bookmark: _Toc52468087]Code A: Formatting Census of Agriculture Data

Most of the data processing for formatting the Census of Agriculture Data was performed via a series of Structured Query Language (SQL) queries in MS Access 2013.  
In MS Access 2013 perform the following queries:
This first query takes the compiled NASS table from QuickStats and aggregates it into the GenClass13 categories (Table 3). It filters on Acres >0. It is called qMkTbl_FIPS_GenClass_Acres_2012:
1. SELECT ztbl_NASS2012_compiled.FIPS, trel_NASS_GenClass13.GenClassID_fk, Sum(ztbl_NASS2012_compiled.Value) AS SumOfValue INTO tbl_FIPS_GenClass_Acres_2012  
2. FROM trel_NASS_GenClass13 INNER JOIN ztbl_NASS2012_compiled ON trel_NASS_GenClass13.NASS2012_crop = ztbl_NASS2012_compiled.Commodity  
3.   
4. GROUP BY ztbl_NASS2012_compiled.FIPS, trel_NASS_GenClass13.GenClassID_fk  
5. HAVING (((Sum(ztbl_NASS2012_compiled.Value))>0));  

The next series takes the above table and pivots it by the classes which become headers. It is called qxTab_FIPS_CDL_xTab:
1. TRANSFORM Sum(tbl_FIPS_GenClass_Acres_2012.SumOfValue) AS SumOfSumOfValue  
2. SELECT tbl_FIPS_GenClass_Acres_2012.FIPS  
3. FROM tbl_FIPS_GenClass_Acres_2012  
4. GROUP BY tbl_FIPS_GenClass_Acres_2012.FIPS  
5. PIVOT tbl_FIPS_GenClass_Acres_2012.GenClassID_fk;  
[bookmark: _Table_3._Relationship][bookmark: _Toc52468088]Table 3. Census of Agriculture Acres by CDL General Classes

The 2012 Census of Agriculture (CoA) county acres was summarized at the (new) UDL level for all Census crops (30K records). A ‘top’ flag in the CoA crop table was turned on in the query run to include only higher-level crops and exclude subordinate crops. State totals were filtered out by omitting the trailing 000 FIPS code designation. A relate table, trel_CDL_CoA, is created to relate atomic-level crops to the equivalent class between CDL and CoA classes (see Table 3). This necessarily excluded double crops and generalized classes such as ‘other small grains’. Table 4 shows the new UDL categories. Table 5 shows the relationship between the CDL and the new UDL categories.
Table 3. Crop class association between CDL and the 2012 Census crops, with double crops and generalized classes removed.
	trel_CDL_CoA

	CDL
	CoA

	Corn
	CORN FOR GRAIN

	Corn
	CORN FOR SILAGE OR GREENCHOP

	Cotton
	COTTON, ALL

	Rice
	RICE

	Rice
	WILD RICE

	Sorghum
	SORGHUM FOR GRAIN

	Sorghum
	SORGHUM FOR SILAGE OR GREENCHOP

	Sorghum
	SORGHUM FOR SYRUP

	Soybeans
	SOYBEANS FOR BEANS

	Sunflower
	SUNFLOWER SEED, ALL

	Peanuts
	PEANUTS FOR NUTS

	Tobacco
	TOBACCO

	Sweet Corn
	SWEET CORN

	Pop or Orn Corn
	POPCORN

	Mint
	MINT FOR OIL, ALL

	Barley
	BARLEY FOR GRAIN

	Durum Wheat
	DURUM WHEAT FOR GRAIN

	Spring Wheat
	OTHER SPRING WHEAT FOR GRAIN

	Winter Wheat
	WINTER WHEAT FOR GRAIN

	Rye
	RYE FOR GRAIN

	Oats
	OATS FOR GRAIN

	Millet
	PROSO MILLET

	Speltz
	EMMER AND SPELT

	Canola
	CANOLA

	Flaxseed
	FLAXSEED

	Safflower
	SAFFLOWER

	Rape Seed
	RAPESEED

	Mustard
	MUSTARD GREENS

	Alfalfa
	ALFALFA HAY

	Other Hay/Non Alfalfa
	ALL HAYLAGE, GRASS SILAGE, AND GREENCHOP

	Other Hay/Non Alfalfa
	WILD HAY

	Camelina
	CAMELINA

	Buckwheat
	BUCKWHEAT

	Sugarbeets
	BEETS

	Sugarbeets
	SUGARBEETS FOR SEED

	Sugarbeets
	SUGARBEETS FOR SUGAR

	Dry Beans
	BEANS, GREEN LIMA

	Dry Beans
	BEANS, SNAP (BUSH AND POLE)

	Dry Beans
	DRY EDIBLE BEANS, EXCLUDING LIMAS

	Dry Beans
	DRY LIMA BEANS

	Potatoes
	POTATOES

	Other Crops
	OTHER CROPS

	Sugarcane
	SUGARCANE FOR SUGAR

	Sweet Potatoes
	SWEET POTATOES

	Misc Vegs & Fruits
	Vegetables harvested for sale

	Watermelons
	WATERMELONS

	Onions
	ONIONS, DRY

	Onions
	ONIONS, GREEN

	Cucumbers
	CUCUMBERS AND PICKLES

	Chick Peas
	PEAS, GREEN SOUTHERN (COWPEAS) BLACKEYED, CROWDER, ETC.

	Lentils
	LENTILS

	Peas
	DRY EDIBLE PEAS

	Peas
	DRY SOUTHERN PEAS (COWPEAS)

	Peas
	PEAS, CHINESE (SUGAR AND SNOW)

	Peas
	PEAS, GREEN (EXCLUDING SOUTHERN)

	Peas
	PEAS, GREEN SOUTHERN (COWPEAS) BLACKEYED, CROWDER, ETC.

	Tomatoes
	TOMATOES IN THE OPEN

	Caneberries
	BLACKBERRIES AND DEWBERRIES (INCLUDING MARIONBERRIES)

	Hops
	HOPS

	Herbs
	DILL FOR OIL

	Herbs
	GINGER ROOT

	Herbs
	GINSENG

	Herbs
	HERBS, DRIED

	Herbs
	HERBS, FRESH CUT

	Herbs
	HORSERADISH

	Herbs
	MINT TEA LEAVES

	Herbs
	PARSLEY

	Clover/Wildflowers
	CRIMSON CLOVER SEED

	Clover/Wildflowers
	LADINO CLOVER SEED

	Clover/Wildflowers
	WHITE CLOVER SEED

	Sod/Grass Seed
	SOD HARVESTED in the open

	Switchgrass
	SWITCHGRASS

	Cherries
	CHERRIES, SWEET

	Cherries
	CHERRIES, TART

	Peaches
	PEACHES, ALL

	Apples
	APPLES

	Grapes
	GRAPES

	Other Tree Crops
	CHESTNUTS

	Other Tree Crops
	DATES

	Other Tree Crops
	FIGS

	Other Tree Crops
	GUAVAS

	Other Tree Crops
	HAZELNUTS (FILBERTS)

	Other Tree Crops
	JOJOBA HARVESTED

	Other Tree Crops
	KIWIFRUIT

	Other Tree Crops
	MACADAMIA NUTS

	Other Tree Crops
	NONCITRUS, ALL

	Other Tree Crops
	NUTS, ALL

	Other Tree Crops
	OTHER NONCITRUS FRUIT

	Other Tree Crops
	OTHER NUTS

	Other Tree Crops
	PAPAYAS

	Other Tree Crops
	PASSION FRUIT

	Other Tree Crops
	PERSIMMONS

	Citrus
	CITRUS FRUIT, ALL

	Pecans
	PECANS, ALL

	Almonds
	ALMONDS

	Walnuts
	WALNUTS, ENGLISH

	Pears
	PEARS, ALL

	Grassland Herbaceous
	ALL HAYLAGE, GRASS SILAGE, AND GREENCHOP

	Grassland/Pasture
	ALL HAYLAGE, GRASS SILAGE, AND GREENCHOP

	Grassland/Pasture
	FORAGE - LAND USED FOR ALL HAY AND ALL HAYLAGE, GRASS SILAGE, AND GREENCHOP

	Grassland/Pasture
	HAY - ALL HAY INCLUDING ALFALFA, OTHER TAME, SMALL GRAIN, AND WILD

	Grassland/Pasture
	HAYLAGE OR GREENCHOP FROM ALFALFA OR ALFALFA MIXTURES

	Grassland/Pasture
	OTHER HAYLAGE, GRASS SILAGE, AND GREENCHOP

	Grassland/Pasture
	OTHER TAME HAY

	Grassland/Pasture
	SMALL GRAIN HAY

	Grassland/Pasture
	WILD HAY

	Pistachios
	PISTACHIOS

	Triticale
	TRITICALE

	Carrots
	CARROTS

	Asparagus
	ASPARAGUS, BEARING AGE

	Garlic
	GARLIC

	Cantaloupes
	CANTALOUPES AND MUSKMELONS

	Prunes
	PRUNES

	Olives
	OLIVES

	Oranges
	ORANGES, ALL

	Honeydew Melons
	HONEYDEW MELONS

	Broccoli
	BROCCOLI

	Peppers
	PEPPERS OTHER THAN BELL (INCLUDING CHILE)

	Peppers
	PEPPERS, BELL (EXCLUDING PIMIENTOS)

	Pomegranates
	POMEGRANATES

	Nectarines
	NECTARINES

	Greens
	SPINACH

	Plums
	PLUMCOTS, PLUOTS, AND OTHER PLUM-APRICOT HYBRIDS

	Plums
	PLUMS

	Plums
	PLUMS AND PRUNES

	Strawberries
	STRAWBERRIES

	Squash
	SQUASH, ALL

	Apricots
	APRICOTS

	Vetch
	VETCH SEED

	Lettuce
	CHICORY

	Lettuce
	ESCAROLE AND ENDIVE

	Lettuce
	LETTUCE, ALL

	Pumpkins
	PUMPKINS

	Blueberries
	BLUEBERRIES, TAME

	Cabbage
	CABBAGE, CHINESE

	Cabbage
	CABBAGE, HEAD

	Cabbage
	CABBAGE, MUSTARD

	Cauliflower
	CAULIFLOWER

	Celery
	CELERY

	Radishes
	DAIKON

	Radishes
	RADISHES

	Turnips
	TURNIP GREENS

	Turnips
	TURNIPS

	Eggplants
	EGGPLANT

	Gourds
	SQUASH, ALL

	Cranberries
	CRANBERRIES

	Pasture/Grass
	FORAGE - LAND USED FOR ALL HAY AND ALL HAYLAGE, GRASS SILAGE, AND GREENCHOP





[bookmark: _Toc52468089]Table 4.  New UDL categories.
	tlkp_CDL_GenClass

	GenCls
	Gen Class Name
	Ag_unique

	10
	Corn
	Yes

	20
	Cotton
	Yes

	30
	Rice
	Yes

	40
	Soybeans
	Yes

	50
	Wheat
	Yes

	60
	Vegetables and ground fruit
	Yes

	61
	ground fruit
	Yes

	70
	Other orchards
	Yes

	71
	Grapes
	Yes

	72
	Citrus
	Yes

	80
	Other grains
	Yes

	90
	Other row crops
	Yes

	100
	Other crops
	Yes

	110
	Pasture/hay/forage
	Yes



[bookmark: _Toc52468090]Table 5. CDL and the UDL classification, with double crops filtered out.
	trel_CDL_GenClass

	CDL
	Reclass CDL

	Alfalfa
	Pasture/hay/forage

	Almonds
	Other orchards

	Apples
	Other orchards

	Apricots
	Other orchards

	Aquaculture
	Miscellaneous land

	Asparagus
	Vegetables and ground fruit

	Barley
	Other grains

	Barren
	Miscellaneous land

	Blueberries
	Vegetables and ground fruit

	Broccoli
	Vegetables and ground fruit

	Buckwheat
	Other grains

	Cabbage
	Vegetables and ground fruit

	Camelina
	Other crops

	Caneberries
	Vegetables and ground fruit

	Canola
	Other grains

	Cantaloupes
	Vegetables and ground fruit

	Carrots
	Vegetables and ground fruit

	Cauliflower
	Vegetables and ground fruit

	Celery
	Vegetables and ground fruit

	Cherries
	Other orchards

	Chick Peas
	Vegetables and ground fruit

	Christmas Trees
	Other trees

	Citrus
	Citrus

	Clover/Wildflowers
	Grassland

	Corn
	Corn

	Cotton
	Cotton

	Cranberries
	Vegetables and ground fruit

	Cucumbers
	Vegetables and ground fruit

	Deciduous Forest
	Forest/Shelterbelt

	Developed/High Intensity
	Developed-high

	Developed/Low Intensity
	Developed-low

	Developed/Med Intensity
	Developed-med

	Developed/Open Space
	Developed-open

	Dry Beans
	Vegetables and ground fruit

	Durum Wheat
	Wheat

	Eggplants
	Vegetables and ground fruit

	Evergreen Forest
	Forest/Shelterbelt

	Fallow/Idle Cropland
	Miscellaneous land

	Flaxseed
	Other grains

	Forest
	Forest/Shelterbelt

	Garlic
	Vegetables and ground fruit

	Gourds
	Vegetables and ground fruit

	Grapes
	Grapes

	Grassland Herbaceous
	Grassland

	Grassland/Pasture
	Pasture/hay/forage

	Greens
	Vegetables and ground fruit

	Herbaceous Wetlands
	Wetlands - herbaceous

	Herbs
	Other crops

	Honeydew Melons
	Vegetables and ground fruit

	Hops
	Other crops

	Lentils
	Vegetables and ground fruit

	Lettuce
	Vegetables and ground fruit

	Millet
	Other grains

	Mint
	Other crops

	Misc Vegs & Fruits
	Vegetables and ground fruit

	Mixed Forest
	Forest/Shelterbelt

	Mustard
	Other crops

	Nectarines
	Citrus

	Nonag/Undefined
	Miscellaneous land

	Oats
	Other grains

	Olives
	Other orchards

	Onions
	Vegetables and ground fruit

	Open Water
	Water

	Oranges
	Other orchards

	Other Crops
	Other crops

	Other Hay/Non Alfalfa
	Pasture/hay/forage

	Other Small Grains
	Other grains

	Other Tree Crops
	Other orchards

	Pasture/Grass
	Pasture/hay/forage

	Peaches
	Other orchards

	Peanuts
	ground fruit

	Pears
	Other orchards

	Peas
	Vegetables and ground fruit

	Pecans
	Other orchards

	Peppers
	Vegetables and ground fruit

	Perennial Ice/Snow 
	Miscellaneous land

	Pistachios
	Other orchards

	Plums
	Other orchards

	Pomegranates
	Other orchards

	Pop or Orn Corn
	Vegetables and ground fruit

	Potatoes
	Vegetables and ground fruit

	Prunes
	Other orchards

	Pumpkins
	Vegetables and ground fruit

	Radishes
	Vegetables and ground fruit

	Rape Seed
	Other grains

	Rice
	Rice

	Rye
	Other grains

	Safflower
	Other grains

	Shrubland
	Shrubland

	Shrubland
	Shrubland

	Sod/Grass Seed
	Grassland

	Sorghum
	Other grains

	Soybeans
	Soybeans

	Speltz
	Other grains

	Spring Wheat
	Wheat

	Squash
	Vegetables and ground fruit

	Strawberries
	Vegetables and ground fruit

	Sugarbeets
	Vegetables and ground fruit

	Sugarcane
	Other crops

	Sunflower
	Other crops

	Sweet Corn
	Vegetables and ground fruit

	Sweet Potatoes
	Vegetables and ground fruit

	Switchgrass
	Pasture/hay/forage

	Tobacco
	Other row crops

	Tomatoes
	Vegetables and ground fruit

	Triticale
	Other grains

	Turnips
	Vegetables and ground fruit

	Vetch
	Other crops

	Walnuts
	Other orchards

	Water
	Water

	Watermelons
	Vegetables and ground fruit

	Winter Wheat
	Wheat

	Woody Wetlands
	Wetlands – woods





[bookmark: _Toc52468091][bookmark: _Hlk44371397]Action Area Module
[bookmark: _Toc52468092]Background
After mapping each of the potential use site, and drift from these sites, this module will generate the action area. The action area is a combined layer representing all labelled uses.  The UDLs are combined using ESRI Cell Statistic Tool[footnoteRef:3]. The resulting layer includes the potential use sites across all pertinent UDLs and associated drift represented as the minimum distance to the closest potential use site. [3:  https://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/cell-statistics.htm] 

· out = CellStatistics(uses, "MINIMUM")
Data Management and Software Specs
This module requires the ArcGIS install of Python 2.7 64-bit background processing, with arcpy/arcpy.sa (spatial analyst).

[bookmark: _Toc52468093]Table of Scripts- Action Area Module
ActionArea_200605.py– inline comment provides user instructions
Prior to executing this module, the user should place all Euclidean distance based UDLs into a single geodatabase.  The folder where this geodatabase is located becomes the in-workspace (ws). If multiple geodatabases are in the in-workspace folder, the module will run on each geodatabase. The resulting action area layer will be saved into the same geodatabase. A snap raster can be set and is recommended. In order to combine layers, the individual layers must be in the same geographic region and for this reason there should be one geodatabase per region. 
When executed, the module will loop over the geodatabases in the in-workspace folder, generate a list of rasters found within in the geodatabase, then find the minimum value across the suite of rasters in the list. The minimum value across all raster is the resulting value in the action area. 
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[bookmark: _Toc52468094]Drift Module
[bookmark: _Toc52468095]Background
In addition to mapping the potential use sites, drift from these sites are mapped by executing ESRI ArcGIS Euclidean Distance tool for each UDL.  The Euclidean distance calculations provides the minimum distance of a given location to a potential use site.  After executing the Euclidean distance tool, the resulting UDLs with drift provides the potential use site (VALUE 0) and the minimum distance to any potential use site (VALUES 30-1500).  In the action area module, all UDLs with the associated drift are combined into a single layer.  If the resulting action area has no drift values, i.e. only use site (VALUE 0) are present because the chemical can be used anywhere, the drift module can be executed to create a substitute drift layer. Similar to the action area module, the drift layer indicates the minimum distance value across all UDLs, however the potential use site (VALUE 0) is excluded from the calculation. The resulting drift layer only includes values between 30 and 1500.
Data Management and Software Specs
This module requires the ArcGIS install of Python 2.7 64-bit background processing, with arcpy/arcpy.sa (spatial analyst).

[bookmark: _Toc52468096]Table of Scripts- Drift Module
DriftLayer_200605.py – inline comment provides user instructions
Prior to executing this module, the user should place all Euclidean distance based UDLs into a single geodatabase.  This geodatabase becomes the in-workspace (inws).  The user sets the out-workspace (outws), the out name for the drift layer, and snap raster before executing. 
When executed the module will loop over each of the UDLs found in the in-workspace and set all potential use sites (VALUE 0) to null using the following equation:
· null = SetNull(inras, inras, "VALUE = 0")
The resulting null layer is saved to the out-workspace. After setting the use site (VALUE 0) to null, all layers are combined using the following question to execute the ESRI Cell Statistic Tool[footnoteRef:4]. [4:  https://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/cell-statistics.htm] 

· out = CellStatistics(uses, "MINIMUM")
The final drift layer provides the minimum drift value across all UDLs that is greater than 0, i.e. not a potential use site.  This layer is used when the action area has no drift attributes. 
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