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Background

The National Easements Geodatabase (NEG) contains the digitized boundaries of all NRCS easement stewardship lands in a seamless national layer. The National Easement Staging Tool (NEST), the official agency database for easement programs, contains the attributes of the easement parcel, and its associated program stored in the tabular database as a point record. The majority of the attributes of the NEG polygons are adopted from their corresponding NEST points through a spatial join process. The few remaining attributes must be entered by the State Geographic Information System (GIS) user.
The NEST attributes are extracted, created into points, and provided as READ ONLY. No changes made to the NEST attributes will post back to the NEST database. Changes needed to the NEST portions of the records must be made in the NEST system by the approved NEST State contact.

Transmitting the digitized boundaries of stewardship easements involves a matching process between the newly submitted NEG spatial boundaries and their associated NEST points. New tools to complete this spatial join process and QA the resulting data are provided with each checkout and described in these instructions.  

For more information, please refer to eDirective Part 528 – Agriculture Conservation Easement Program located at http://directives.sc.egov.usda.gov/viewDirective.aspx?hid=36843
To use this process, you must use ArcGIS 10.2 or greater.
NEST Checkout Data Generation Process

The checkouts are generated quarterly based upon the fiscal year. The annual schedule is as follows:

	Quarter
	Date Range
	Checkouts Available
	Check-in Due

	1
	October 1 thru December 31
	Mid-October
	January 1

	2
	January 1 thru March 31
	Mid-January
	April 1

	3
	April 1 thru June 30
	Mid-April
	July 1

	4
	July 1 thru September 30
	Mid-July
	October 1*
*September 1 to be included in subsequent year’s flight planning


At the beginning of each quarter, NEST matching geodatabase checkouts for each State will become available. The geodatabase MUST be returned at the close of the quarter if updates have been made. The data sets expire at the end of the quarter as shown in the checkout due data field of the Easements_A feature class.  Only the boundaries that match the requested NEST points can be submitted.  
The checkouts are generated by running a set of model builder tools. The first tool reads the content of the NEST database to determine which States have unmatched required NEST points. These points are extracted along with the easements for that State and other base layers utilized in the checkout process into a file geodatabase.  

Check Out Data Structure

Each State will receive a new checkout from NGCE for the current quarter. The checkout contains a NESTMATCH data request:  a file of unmatched NEST points in need of boundaries. Only the boundaries that match the NEST points from the Closed Easements Boundary Report can be submitted.  
The checkout contains a file geodatabase (easements.gdb), an ArcMap project file (NESTMatchingTools_2015.mxd), and an instruction document (NEST DATA 2015.pdf).
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The checkout geodatabase (easements.gdb) contains two feature datasets (FDS), Ease_A_Topology and Process.  The Ease_A_Topology FDS contains only matched polygons as the Easements_A layer in topology. This layer represents the production version of the NEST data.  The topology for the feature class includes the must not overlap topology rule.  
The Process FDS contains all of the files needed to process and validate the spatial join of the NEST points and your newly added polygons. Remember that only the boundaries that match the NEST points can be submitted.
Process FDS data layer descriptions:
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	Layer that you digitize, copy, or paste easements into.
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	Stores the errors generated by QC tool for your QC report.
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	A system file used by the SwapShape tool.
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	System file used by the JOIN2NEST tool.
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	System file used by the JOIN2NEST tool.
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	Contains unmatched NEST points that require a polygon.
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	Contains recent unmatched polygons waiting for their NEST point. A holding area for polygons that are waiting on the NEST point to appear in the report.  
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	Used for processing.
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	Post a polygon to this layer if you want to swap an existing matched polygon with a new updated boundary.


The NestPoints_2Match file contains all of the unmatched NEST points for the current quarter. If your NEST Point is outside of the boundary that it matches, and you are certain the boundary is accurate, simply use your ArcMap editing tools to move the point to the polygon center.



All polygons need to be matched to a single NEST point. A polygon may be a single or multipart polygon. A multipart polygon is always defined by a single data row. If you have 2 component parts, please merge them into a single multipart polygon before matching. If you have two records for an easement due to a contract conversion, please match the newest record and move the old record outside of the boundary. Only the polygons you are adding in this session are available for matching, you are not re-matching already matched records. Add your polygons to the Add_Easements layer and drag your points within the corresponding polygons where needed until you have all polygons loaded and containing a single point. 
NEST Point Data and NEG Polygon Merge Rules
To join a new NEG easement boundary to its corresponding NEST database point, the relationship must meet the following rules:

· There must be a one-to-one spatial relationship between each NEST record and the NEG polygon.
· As an example, one NEST record of 16 acres should have only one matching record of a single or multipart polygon of 16 acres.  
· The NEST point position must be within the NEG polygon it represents.
· The parcel closed acres (when null the NEST acres) are compared against the spatially calculated acres. It is expected that the parcel closed acres of the NEST record for an easement should match the size of the polygon submitted as a spatial representation of that easement. The calculated acreage of the polygon must be within 2% of the acreage of the NEST point. Any discrepancies in NEST acreage values outside of 2% must be resolved in NEST before a match can occur.
· A multipart polygon can be used to represent a single NEST point. Multipart polygons should be spatially adjacent, clustered, nearby, etc. and represented by a single NEST record. 
Tools for Matching and Data Quality Control

The Easements_Checkout_Tools toolbox contains tools to assist you in the matching and updating process.
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Join2NEST Tool
The Join2Nest geoprocessing tool for spatially joining NEST points to your polygons.

· The Join2NEST tool reads all of the polygons you have added to the ADD_Easements feature class and intersects those features with the NESTPoints_2Match point feature class. 
· The script confirms the intersection is a 1:1 and then joins the attributes to the polygon table from the Contained NEST point. The newly matched shape is added to the Easements_A feature class. 
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SwapBoundary Tool

The SwapBoundary tool can be used to exchange a new boundary with an existing matched boundary that already exists in the Easements_A layer.

A. Customer wants to change the boundary of an existing NEST matched Easement by dropping and adding new shape.

B. Customer adds the polygons to the feature class called SwapShape.

C. Customer selects the Swapshape geoprocessing tool and executes. 

D. Tool looks for Ease_P centroid points within the shape and adopts all attributes from the point into the new record. Requires a 1 to 1 match.  Tool drops existing shape from table and adds new shape with old attributes including easeobjid.

E. New additions are written to the Easements_A layer

Nest QA_QC Checks
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The tools are divided into two parts and should be run each time in order.

The first tool QA1_Check4Null finds and fills in any null values for newly added records for the admin area, user name, data entry date, database start and end dates. These dates are required for the next step. 

The QA2_QAReport tool is run next. This tool reviews the spatial and tabular data attributes for errors and records them in the DataErrors table. The tool deletes and recreates a new table each time it is executed.

The errors are corrected and the report rerun until all errors are clear, before using this tool save and close your edit session.  
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The NESTQA_QC Checks tool produces an errors layer based on a set of spatial and tabular data validation rules. 
	Null Check
	The user enters name at prompt. The tool completes any null records for Admin_Area, DataEntryUser or DataEntryDate.

	Method Check
	The method of data collection is validated against the domain. Any null or non-domain response is marked as an error.

	Acreage Comparison
	The parcel closed acres (when null the nest acres) are compared against the spatially calculated acres. Discrepancies in existing matched easements exceeding 3% are marked as errors. It is expected that the parcel closed acres of the NEST record for an easement should match the size of the polygon submitted as a spatial representation of that easement. New easements require a 2% acreage match to be added to the production layer.

	Topology checks
	This tool also looks at the topology of the Easements_A layer and outputs the shape of any existing overlaps as an error record.


TopoCheck Tool

The TopoCheck tool creates error objects in the overlaps layer where a violation of the rule must not overlap exists within the Easements_A layer. The check topology tool looks at the existing topology of the ease_A_topo layer to generate the report of errors. The tool first validates the topology, then outputs any areas of overlap reported by the topology editor as objects to the errors table. These topology errors must be corrected within the Easements_A layer before the data can be submitted.  The tool is rerun to validate that all errors are corrected. The final report must be free of any topology errors, as we do not accept overlap errors for newly submitted polygons.
Fix Topology Errors within the Easements_A Error Inspector table.  
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The schema of the Easements _A table comes from the two source tables provided with the checkout. The schema is as follows.
	SourceTable
	ColumnName
	Type
	Size
	Describe
	Data provided by:

	Add_Easements
	Admin_Area
	Text
	2
	State Name
	Provided by the STATE

	Add_Easements
	CalcAcres
	Text
	38
	System Calculated Area Of Polygon
	System Variable

	Add_Easements
	Comment
	Text
	255
	Comments Added by the State 
	Provided by the STATE

	Add_Easements
	DataEntryDate
	Text
	27
	Date Added
	Provided by the STATE

	Add_Easements
	DataEntryUser
	Text
	150
	Name of Person Adding Spatial Data
	Provided by the STATE

	Add_Easements
	EaseObjId
	Long Integer
	4
	System ID to Manage the Spatial Objects
	System Variable

	Add_Easements
	Method
	Text
	20
	Describes The Precision and Type of Data Collected
	Provided by the STATE

	Add_Easements
	New_Agree_Num
	Text
	30
	The New Agreement Number Generated by the NEST System 
	Provided by the STATE

	Add_Easements
	OBJECTID
	Long Integer
	4
	System Object Identifier
	System Variable

	Add_Easements
	Scale
	Text
	25
	Scale Used To Digitize A Polygon
	Provided by the STATE

	NESTPoints2Match
	AcreageDelta
	Text
	38
	The Absolute Value of the Closed Acres - Calculated Acres
	System Variable

	NESTPoints2Match
	CheckOutDueDate
	Text
	27
	Last Date to Return Checkouts
	System Variable

	NESTPoints2Match
	NEST_Acres
	Text
	38
	The Acres of the Agreement
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_AGREE_START_FISCAL_YEAR
	Integer
	2
	Fiscal Year the Agreement Began
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_AGREENUM
	Text
	255
	The NEST Assigned Value for the Agreement
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_ATTACHMENT_NAME
	Text
	255
	The Name of the Attachment
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_C_CLOSING_DATE
	Text
	27
	Date the Agreement Closes
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_County
	Text
	255
	County Where the NEST Polygon Resides
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_EASEMENT_DURATION
	Text
	255
	Length of Agreement
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_LATITUDE
	Text
	38
	The NEST System Stored Location
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_LEGACY_AGREENUM
	Text
	255
	Legacy Identifier of the Nest Record
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_LONGITUDE
	Text
	38
	The NEST System Stored Location
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_MatchKey
	Text
	255
	Key Made of the Primary Keys Agreementnumberpkid:  Parcelpkid
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_NewLat
	Text
	38
	The New Location After Correction
	provided by state

	NESTPoints2Match
	NEST_NewLong
	Text
	38
	The New Location After Correction
	provided by state

	NESTPoints2Match
	NEST_PARCEL_CLOSED_ACRES
	Text
	38
	Actual Acres at Closing
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_PARCEL_NAME
	Text
	255
	The Name or Unit Number of the Parcel
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_PROGRAM
	Text
	255
	The Program Name Associated to the Easement
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_RESTO_COMPLETE_DATE
	Text
	27
	The Date the Restoration is Completed
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_STATE
	Text
	255
	State Where the NEST Polygon Resides
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	NEST_STPO
	Text
	2
	Used for Processing
	System Variable

	NESTPoints2Match
	NESTID
	Text
	100
	A Concatenation of Agreementnumber:  Attachment:Parcelname
	Extracted each quarter from the NEST main database

	NESTPoints2Match
	Req2MatchPoly
	Text
	3
	Yes Indicator
	System Variable

	NESTPoints2Match
	Shape
	OLE Object
	-
	Polygon Shape Added by the User 
	Provided by the State


Process

1. Unzip the Checkout <Statename.zip> to any location on your local drive. 
2. In ArcMap or ArcCatalog, change the Geoprocessing setting to overwrite outputs checked. On the Main menu, click Geoprocessing>Geoprocessing Options.
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3. In the Geoprocessing Options dialog, click the “Overwrite the outputs of geoprocessing options” radio button and click OK.
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4. In ArcMap, open the .mxd provided with your checkout. Make the Add_Easements layer editable by turning on the layer in the Table of Contents.
5. In the Table of Contents, right click on NESTPoints_2Match and click Open Attribute Table.    
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6. Click on the first NEST point in the attribute table to select it.
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7. In the table, zoom to the selected point by clicking on the Zoom to Selected [image: image21.jpg]


 button or by right clicking on the record and click Zoom to Selected from the context menu.
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8. If necessary, add the Edit toolbar by clicking Customize>Toolbars>Editor from the ArcMap Main menu.
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9. In the Table of Contents make sure the Add_Easements layer is visible.
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10. Start an edit session by clicking Editor>Start Editing on the Editor toolbar.
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11. Add the easement boundary to the Add_Easements layer by importing, appending, copy/pasting. 

Notes:
· Make sure you handle any necessary spatial transformations before adding the boundary to this table. You should resolve the datum and coordinate system to the Datum: D_WGS_1984; Geographic Coordinate System: GCS_WGS_1984.  
· The boundary must contain the NEST point it represents, adjust the NEST point to fall within the boundary. You must have a one point to one polygon relationship in order to match.  
12. Stop the edit session and Save your edits. Upon save the sketched layer from the Add_Easements data layer they are saved to the Easements_A data layer.

13. Click the Join2Nest tool located in the NEST2015 toolbox in ArcCatalog. This tool uses the spatial intersect function to intersect the polygon you just added to the ADD_Easements with the NEST points.  
If the result is a 1 to 1 match the polygon is added to the Easements_A table.  
Note:  You can repeat the same steps to add more easements. Make sure to clear the easements in the Add_Easements table that have already been joined. 
14. In the Table of Contents, turn off the visibility for the Add_Easements layer and turn on the visibility for the Easements_A layer.  

Attribute the Easement
1. Open the Easements_A and the NestPoints_2Match attribute tables. Tile the tables so both are viewable.

2. Start an edit session to edit the Easements_A attribute table.  
3. Use the Select features [image: image26.png]


 tool located on the Tools toolbar and select the NEST point and easement boundary.
4. Scroll to the new easement located at the bottom of the table.
5. Enter the attributes in the format of the attributes. Use the attributes of existing boundaries as a guide.
	Admin_Area
	Enter the state abbreviation.

	New_Agree_Num
	The NEST_Agreement number from the NESTPoints_2Match table.

	Method
	

	DOQQ
	The boundary has been drawn by hand from 1:24,000 scale imagery.

	NAIP
	The boundary has been drawn by hand from best available NAIP imagery.

	Other Hi Res Imagery
	The boundary has been drawn by hand from another source.

	Legal Survey – Coordinate Geometry
	A legal survey utilizing a starting latitude, long coordinate geometry to describe the boundary. Generates shape of polygon by script.

	Legal Survey – Precision GPS
	A legal survey utilizing full GPS coordinate points to define the boundary from the field. Shape defined at origin.

	Scale
	The map scale at which the boundary was digitized.

	Comment
	Add notes.

	Data Entry User
	Enter your name.

	Data Entry Date
	Do not fill out.

	CalcAcres
	Do not fill out.


Check Topology

Check for topology errors. The topology for the feature class includes the must not overlap topology rule.
1. Click the CheckTopo tool located in the NEST2015 toolbox in ArcCatalog .  
2. In the CheckTopo dialog leave the data path set to the default and click OK. 
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3. Save your edits and close the edit session.  
The validation scripts in the next steps will identify or correct errors. 
Quality Assurance Checks Tools

You are now ready to run the NESTQAChecks tool. Check to make sure you have closed your edit sessions. 
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Click the NESTQAChecks toolset, located in the NEST2015 toolbox in ArcCatalog 
Enter your username at the prompt and click OK. The tool generates a list of errors and loads them into the DataErrors table located in the easements.gdb feature data set Process. If the file does not automatically load after running the tool simply open it from the Process FDS. 

Review warnings and errors shown in the DataErrors table. Make any necessary shape and attribute corrections to the Easements_A table.  
Rerun the tool until your data is error free. Existing acreage discrepancies that exceed the 3% threshold will be identified by this tool and appear in your errors table. Please work with your NEST contact to correlate these values before submitting them in this checkout. New matches MUST be within the 2% threshold at the time of matching. We do not accept new matches outside of the 2% tolerance. If your acres do not match please work with your NEST coordinator or your surveyor to determine the discrepancies. 

You are now complete with the process and can submit your checkout to NRCS for aggregation into the main database. Please be sure to return your checkout for processing before the due date. Checkouts expire at the close of the quarter and must be submitted before the expiration date.
Additional Training Materials

ArcGIS 10.x Training Videos 

These videos have been written to demonstrate the changes and enhancements in ArcGIS 10.x in cooperation with ESRI and the National Geospatial Center of Excellence. 
· Log into USDA Connect: (https://connections.usda.gov/homepage).   

· Next, copy/paste or enter the following link for the URL address for the video index:  https://connections.usda.gov/wikis/home?lang=en_US#/wiki/W90a5d37e4ed6_47dc_bd1a_572435e371b1/page/Welcome
Each video has the script available as an attachment and is available on the “Connect” site with the other training videos as described in the section above.

ESRI Training Videos
	Subject
	Description
	Video Name

	Accessing Data 


	Explore how to add data to your map document. We’ll explore adding local data, accessing ArcGIS Online web services, and base maps. In this video, we’ll also explore how to update symbology on web services.
	USDA-WNA10-AccessingData

	Editing Basics
	Explore how start and manage an edit session, navigate the editor toolbar, select features, and work with edit templates.
	USDA-DW-EditingBasics

	Editing Tables
	Explore how to add, update and table fields, using the field calculator and calculate geometry.
	USDA-DW-EditingTables

	Editing Tools and Properties


	Explore several editing tool and properties. We’ll introduce editing tools such as create new feature, modify and reshape features, along with several other tools. We’ll also explore working with map topology, such as creating topology and performing topology edits.
	USDA-DW-EditingToolsAndProperties

	Sketch Properties


	Explore common sketch properties such as sticky move, stream tolerance, and snapping.
	USDA-DW-SketchProperties


	Window Frames


	Explore working with the Catalog, Table of Contents (TOC), and Search windows in ArcMap. At ArcGIS 10, each of these windows are dockable within the ArcMap interface. Through the TOC, you will learn the different display options for data in the map document. Using the Search window, we will explore the different search options, such a data, maps, or tools.
	USDA-WNA10-WorkingwithWindowFrames

	Working with Geodatabases


	Focuses on geodatabase enhancements and how they can make your overall experience with the software easier and more streamlined, such as working with geodatabase types and setting the ArcMap default geodatabase.
	USDA-WNA10-WorkingWithGeodatabases

	Working with Tables


	Explore how to work with attribute tables, how to dock attribute tables, and drag attribute tables separately to view two attribute tables at one time.
	USDA-WNA10-WorkingWithTables


ESRI Virtual Campus

The ESRI Virtual Campus training provides a high-quality learning experience using online-interactive exercises, examples, and instructional resources to create a rich learning environment.

These courses are available at no cost. The courses teach a variety of topics related to ESRI software, the theory underlying GIS technology, and the application of GIS tools in particular fields. Some Web courses include downloadable trial editions of ESRI software. View the list of courses (http://training.esri.com/gateway/index.cfm?fa=aul.premiumCourses).

For ordering information please go to the ESRI Virtual Campus Training web page on the National Employee Development Center course listing located at http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/nedc/training/gis/?cid=nrcs143_024136
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Instructions for Digitizing and Transmitting Easement Boundaries to the National Geospatial Center of Excellence (NGCE)





June 2016 – Current updates to this guide will be included with the Easement checkout e-mail notifications.
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