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Disclaimer

This project was designed to develop an updated wetlands inventory for: 1) input into habitat
models, and 2) planning and targeting habitat restoration and protection efforts. It was not
designed, and should not be used, for wetland regulatory issues without proper field
verification.

This project has been funded wholly or in part by public funds (federal, state, and local). The
contents of this document do not necessarily reflect the views and policies of the federal, state or
local agencies, nor does mention of trade names or commercial products constitute endorsement or
recommendation for use.

Ducks Unlimited, Inc. makes no representation or warranty of any kind regarding this material, data
and information, including, but not limited to, the accuracy of the material, data and information or
its suitability for any purpose. All use of the material, data and information is at the user’s sole risk.
By using any of this material, data and information, the user agrees that Ducks Unlimited, Inc. is not
responsible for their use of the material, data and information or the results thereof,

For additional information about the project, report, or maps, please contact: Ducks Unlimited,
Inc., Great Lakes/Atlantic Regional Office, 1220 Eisenhower Place, Ann Arbor, M1 48108, (734)-
623-2000.
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Overview

Historically, wetlands were seen as inhospitable and an encumbrance to humans. In the U.S., we
have been extremely efficient at draining our wetlands and as a result have lost almost half of our
wetlands. In some states, more than 90% of the wetlands no longer exist. We now realize that
wetlands are an extremely important component to our ecosystem. A few of the benefits include:
acting as a filter for cleaning water, providing flood control, providing habitat for over 300 fish and
bird species, and acting as a carbon sink.

The U.8. Fish and Wildlife Service (FWS) is the principal Federal agency that provides wetland
information to the public. Mapping wetlands is a key information component because it allows
resource managers to develop management plans, assess impacts, develop habitat models, perform
habitat surveys, and analyze trends. The FWS established the National Wetlands Inventory (NWI)
in 1974 to provide resource managers with information on the location, extent, and types of
wetlands.

The NWI for the Great Lakes was accomplished from the late 1970s to early 1980s. Updated the
NWT for the Great Lakes is imperative for conservation planning and habitat modeling for many
conservation organizations and natural resource agencies. However, with limited budgets, the FWS
does not have the funding to accomplish the update. Therefore, a consortium of public and private
organization is developing wetland mapping standards so that other groups performing wetlands
mapping can standardize methods for inclusion into the NWI.

Ducks Uniimited (DU) is leading a consortium of partners in the Great Lakes to accomplish an
updated NWTI that can be used for multiple resource activities. DU is also working closely with the
FWS to develop efficient methods for tracking wetland changes over multiple time periods. The
goal of the NWI update for the Great Lakes is to provide a current wetlands data layer for habitat
modeling and resource management, identify potential areas for wetland restoration activities, and
to provide information on status and trends of wetlands.

Justification

Ducks Unlimited, Inc. (DU) and its partners have recently completed a research project in the Great
Lakes for breeding mallards. The results of the research were used to develop a planning tool that
allows resource managers to identify priority areas and acre goals for resioration, enhancement, and
protection of habitat in order to reach the Upper Mississippi River — Great Lakes Joint Venture
goals for breeding mallards. When implementing the habitat models and planning tool across the
Great Lakes, the limiting data layer was the availability of current and consistent wetland
information. This problem was recognized when comparing the 2001-2003 field information from
the mallard study to the NWI data. A current wetlands layer was also the limiting data layer in
another project on identifying all-bird conservation areas in the Western Lake Erie basin and the
Saginaw Bay Watershed. Additionally, DU and its partners are currently working on a two-year
research project on spring stopover sites for waterfow! and shorebirds — where wetland types play a
vital role.

In light of the past experience and anticipated future use of the NWI data, DU completed a pilot
project to update the NWI layer for part of Michigan with funding from the U.S Fish and Wildlife



Great Lakes Coastal Program and the Upper Mississippi River — Great Lakes Joint Venture. The
pilot project was performed to test the methodology for updating the NWI utilizing on-screen
digitizing and digital orthophotos over a large geographic area. The pilot project was successful and
has led to engaging other organizations (due to limited FWS funding) in implementing the update
for the Great Lakes. The need for this information is great and diverse as can be determined from
the current list of cooperators involved in the project - from transportation to environmental to
recreational.

Wetland Data

The primary source data for this project is the U.S. Fish and Wildlife Service’s National Wetlands
Inventory (NWI) which was accomplished using aerial photos from the late 1970s to 1980°s (see
Figure 1). The NWI does not exist for Wisconsin because the Wisconsin DNR was performing a
wetland inventory at the same time. For Wisconsin, the Wisconsin Wetlands Inventory will be used
for the update. For Ohio, some of the NWI is not in digital format and therefore needed to be
scanned and rectified before the update could occur.

1 Date of asrial ghotos used to develep the original National Wetlands Inventory

s 1970's

1880's No Data

7=

Figure 1. Dates of the aerial photos for the original NWI delineation




A seamless National Wetlands Inventory (NW1) data set is housed and administered by the United
States Geological Survey (USGS) in a Master GeoDatabase (USGS MGD) for the FWS. This data
set contains the most recent digital NWI data for the United States. When updated NWI data is
delivered to the FWS, it is uploaded into the USGS MGD and the original NWI data is archived.

Ducks Unlimited received from the USGS a DVD with an ArcSDE export (check out date:
February 1, 2006} of the USGS MGD for the lower 48 States. This export was loaded into Ducks
Unlimited’s SDE database and clipped to the five state area using USGS 1:24,000 quads as the
bounding area (referred to as DU MGD throughout the remainder of the document).

Aerial Photos

Both spring and summer aerial photos will be used in the update process. The spring photos are best
to identify the seasonal wetlands and forested wetlands and the summer photos are best to identify
the emergent, aquatic, and farmed classes. The spring photos were acquired from state agencies that
contracted the photo flights. The summer photos were acquired from the Farm Services Agency’s
National Agricultural Imagery Program (NAIP). Digital Elevation Models (DEM), hydric soils
(from NRCS SSURGO data), and USGS Topographic maps may also be used when available to aid
in the updating process.

The Iilinois NWI data will be updated and digitized using spring aerial photos from 2005 (natural
color for the greater Chicago area and black and white for the rest of the state) as well as USDA’s
National Aerial Imagery Program (NAIP) summer color-infrared photos from 2004 and summer
natural color aerial photos from 2007,

Ancillary Data

In cases where the wetland interpretation of the aerial photos is not clear, ancillary data can be
useful in determining the existence and class of the wetland. Ancillary data sets include
topographic maps, hydric soils, SSURGO Special features, and wetland restoration project sites.

USGS Topographic Maps

The digital raster topographic maps can be beneficial when identifying wetlands by looking at the
contour lines {wetlands don’t generally occur on slopes) and wetland symbols.



Hydric Soils

The Hydric soils attribute from the county level SSURGO soils can be beneficial when identifying
wetlands because most wetlands are going to occur on hydric soils.




No NWI wetland identified, bt hydi soils present

Wetland Restoration project sites

Ducks Unlimited has a point file for all of its wetland restoration projects. This layer can be helpful
in identifying newly created wetlands and determining the wetland class.

Project Timeline

The agreement was executed between the [llinois Department of Natural Resources and Ducks
Unlimited on July 15, 2008. The project completion date is August 31, 2010,

Project Budget

The total cost to update the National Wetlands Inventory for the state of Tllinois was $344.,000.
Ducks Unlimited received a State Wildlife grant for $172,000 from the lllinois Department of
Natural Resources with a match amount of $172,000. The Hlinois Department of Natural Resources
provided $102,324 of the match through the Critical Trends Assessment Program.
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NWI Master Geodatabase

The USGS administers a seamless version of the NWT as part of the National Map in an AreSDE
master geodatabase for the FWS. The NWI master geodatabase is in Albers Equal Area projection.
All updates will conform to this projection system. DU received an export of the NWI MGD from
the USGS and imported the geodatabase into DU’s MGD. The exported NW1 geodatabase included
all the available digital NWI data for the lower 48 states. This database was subset to all the USGS
1:24000 quads that intersect DU’s Great Lakes/Atlantic Region. This project will follow the
guidelines in the “Wetlands MGD Check-out Instructions™ as developed by the FWS and USGS.

Database Setup

The National Wetlands Inventory (NWI) data is stored within a single database at Ducks
Unhimited’s Great Lakes/Atlantic Regional Office. The database, entitled “vector,” was created
using ESRI ArcSDE 9.1 SP1 and Microsoft SQL Server 8.0 software and resides on DU’s GLARO
network on the glaro_sde server.

The first steps performed upon configuration of the database server and data drives were to install
the database software, create the geographic data repository, and configure backups. Specific steps
are outlined below:

Software Installation

1. Microsoft SQL Server 8.0 was installed using Windows authentication. Tempdb is located
on the F:\ drive.
2. ESRI ArcSDE was installed.

Database Creation

3. InSQL Server Enterprise Manager, a new database named *vector’ was created to hold
vector datasets used at GLARO. The default Primary file location of G:\MSSQL\Data was
accepted. The location of the transaction log was changed to E:\ in order to separate it from
the datafile drive.

4. Three filegroups were created. The SDE filegroup was made to contain the database’s SDE
system files. The NWI filegroup was made to contain the NWI data. Finally, the TOPO
filegroup was created to hold the topological data associated with the NWI data. A single
data file was created for each in G:\MSSQL\Data.

5. Three separate database roles were created. The dataowner role was created for data
ownership. The dataeditor role was created to allow edits to the data. Lastly, the
databrowsers role was created to permit simple data viewing.

6. The ESRI ArcSDE post-installation software was run to create the SDE repository, to
authenticate the software, and to create a service.

7. Finally, the dbrune.sde file was edited to reflect the filegroup specifications outlined above.



Database Object Creation

Feature Class Creation

The U.S. Fish and Wildlife Service (FWS) delivered to Ducks Unlimited its NWI data as an SDE
export file (wet_poly feb I 2006) containing all wetlands within the United States. To better
manage this data in the context of this project, wetlands outside Ducks Unlimited’s Great
Lakes/Atlantic Region Office region were deleted and new fields were added to record the update
process. This was done by importing the entire dataset, creating a duplicate shell schema with no
data, and appending desired data into the shell. The creation of a new feature class with these new
fields is outlined below:

1.

[N

The sdeexport file was imported using the following command:

sdeimport -0 create -1¢_wet_poly_feb 1 06,shape -f\c_wet _poly feb 1 06.000 -k nwi -i
vector_sde -u glarogis -p *# ¥k sk

The sdeexport file schema was exported by specifying a where clause condition that is not
met by any data. The following command was executed with the indicated results:

Charegis\AreSDE\sqlexe\bin>sdeexport -1 ¢_wet_poly feb 1 06,shape -a all -f

Ciarcgis\ArcSDE\sqlexe\sdeexportsiwet_poly schema.sdx -w "ATTRIBUTE = 'xxx™ -i
vector sde -u glarogis -p ¥k *sx

ArcSDE 9.0 SQL Server Build 1926 Fri Mar 19 13:29:17 PST 2004
SDEX File Export Administration Utility

Exporting ArcSDE object to "C:\wet_poly_schema.sdx" in SDEX 9.0 export format ...
Exporting table "c_wet_poly feb 1 06"

Spatial column "SHAPE"

No matching records found or table is empty.

Only the table's schema information is exported.

0 features converted.

0 features exported.

The sdeexport file schema was imported into the vector database. The new feature class was
created and named ‘wet_poly.” The following command was executed with the following
results:

Charcgis\ArcSDE\sglexe\bin>sdeimport -o create -1 wet_poly,shape -f

Charegis\ArcSDE\sqlexe\sdeexportsiwet_poly_schema.sdx -k nwi -i vector_sde -u glarogis
Ap kR

ArcSDE 9.0 SQL Server Build 1926 Fri Mar 19 13:29:17 PST 2004

SDEX File Import Administration Utility

Importing SDEX from Ciarcgis\ArcSDE\sqlexe\sdeexportsiwet poly schema.sdx ...
Importing spatial column "shape"

14



0 record read.
0 record stored.

. Features within the Ducks Unlimited’s GLARO region were appended to the wet_poly
feature class:
a. Merged USGS 24k shapefile features in GLARO region with
WAGLAROVSDE DATA\quad_areas.shp features that cover shoreline areas not in
USGS coverage to create coverage of GLARO region. Output as
WAGLAROVSDE_DATA\quadareas_union.shp.
b. Selected quad features by state.
¢. Selected ¢_wet_poly_feb_|_06 features that have their center in selected quad
features.
d. Using ArcToolbox Data Management Tools/General/Append, appended currently
selected features to wet_poly.
e. Cleared selected features.

. Additional fields deemed necessary for the documentation of the update process were added
to the feature class. The added fields are:

NWI_KEY LONG INTEGER
STATUS SHORT INTEGER
CONVERSION_TYPE STRING (1)
PARTIAL STRING (1)
IMAGE_DATE STRING (15)
INACTIVE_DATE STRING (15)
FIELD VERIFIED STRING (1)
COMMENTS STRING (255)
UPDATE_OPERATOR STRING (50)
UPDATE DATE DATE

. A ‘status’ subtype was created to apply topological restraints within the ‘active’ and
“inactive’ subsets. To assign a topology rule to such subsets of data, a subtype must be
defined for the field. Therefore, a status subtype was assigned for the STATUS field.

. Domains were created and assigned to support the projects data management guidelines. The
following domains were created:

Field(s): STATUS

Domain: Status

Field Type: Short integer
Code/Description: 0(/ACTIVE
Code/Description: 1/INACTIVE

Field(s): CONVERSION TYPE
Domain: CONVERSION TYPE

Field Type: Text

Code/Description: A/AGRICULTURE
Code/Description: D/DEVELOPMENT
Code/Description: R/RECREATION
Code/Description: O/OTHER
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Field(s): PARTIAL, FIELD VERIFIED
Domain: Y/N

Field Type: Text

Code/Description: Y/YES
Code/Description: N/NO

Field(s): ATTRIBUTE
Domain: ATTRIBUTE
Field Type: Text
Code/Description: tbd

Field(s): UPDATE OPERATOR
Domain: UPDATE OPERATOR
Field Type: Text
Code/Description: (per user)

8. A feature dataset was created to hold the wet_poly feature class and its necessary
topological rules. The dataset’s spatial extent was defined by importing the wet_poly feature
class’ extent.

9. The topological rules for the wet_poly feature class” STATUS field subsets were created.
Features with the attribute ‘active’ within the STATUS field were given the topology rule:
“must not overlap.” Likewise, features with the attribute ‘inactive’ within the STATUS field
were given the topology rule: “must not overlap.”

10. The attribute values for certain fields were populated at the beginning of the update process.
The populated fields and their assigned values are listed below:

Set status for all features = O/ Active
Set NWI KEY = OBJECTID
Correct 'ATTRIBUTE' values

11. To utilize the NWI Object Inspector, an editing tool designed by GLARO to better enable
and standardize the update process (explained within the Process Management section of
this document), a change was made to an SDE system table for the wet_poly feature class
and checked-out feature classes. The GDB_ObjectClasses table was opened, and in the
record with name ‘WET _POLY.’ insert the folowing in the EXTCLSID field:

{D6956100-2A7F-4999-B766-682E79BEB4FA }

Parent Table Creation

12. 1t was deemed necessary to record all parent-child feature relationships within the updated
NWI dataset. Therefore, a single table was created to record all parent-child refationships.
The new table was created using the glarogis schema. The table was created by executing
the following commands:

CREATE TABLE PARENT
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(

nwi_key int,

parent_key int,

unique (nwi_key, parent_key)
) ON NWI;

NWI_SEQ Table and Procedure

13. To ensure that newly created features within the updated NWI dataset are provided a unique
identifier, as were features within the original dataset, a database object was created that
would provide each newly created feature with a new and unique ‘NWI key.” The
NWI_SEQ table was created using the glarogis schema to provide NWI keys to newly
created features. The table was created by executing the following commands:

create table nwi_seq (ID int)
msert nwi_seq select 14079586

create procedure nextval

@ID int output

as

update nwi_seq set ID=ID+ |, @ID =D + 1
20

Database Backups

The vector database on glaro_sde is used to store and serve data. Data is not typically edited directly
in the database. Instead, data is updated in a disconnected repository, with updates applied to a layer
in one operation. Because the data is not actively edited in the database, log file recovery is not
needed. Therefore, the vector database is set to the Stmple recovery model. A full backup is taken
every weekend, with differential backups taken every night. Additionally, the log file is truncated
nightly.

GLARO uses the vector database to store and serve multiple feature classes not pertaining to NWI.
Therefore, in the event of an editing or data synchronization error, it may not be prudent to restore
the entire database in order to retrieve one data layer. Consequently, the wet_poly feature class,
which is the only feature class that undergoes regular edits, is exported every weeknight. Exports
are saved for a full week, after which point they are overwritten. Also, one export per week and one
export per month are archived. If necessary, these exports may be used to restore the wer _poly
feature class only.

Database Maintenance

The wet_poly layer and database undergo periodic maintenance for which all users check in their
edits that are then reconciled and posted. After all versions are deleted, the database is compressed
(as the SDE user) and the layer is unregistered as versioned (as the dataowner). This writes all data
updates to the wer_poly table. After this is done, the wet _poly feature class is analyzed and the
feature dataset is then re-registered as versioned.

17



As routine, the parent table is inspected for NWI key/parent key combinations recorded that no
longer exist. Periodically, queries are run to verify that the NWI key and parent key features both
still exist. Orphaned records are deleted.

Geodatabase Versioning

The DU MGD administrator is the only person that has permission to edit the DU MGD. The DU
MGD will be registered as versioned, which will allow multiple users to edit the data
simultaneously. Analysts will edit a version of the master database, not the actual database (see
Figure 1). The version will appear the same as the original, however, instead of being a copy or
modifying the original data, edits are stored in separate geodatabase system tables. The DU MGD
administrator will only post edits after any conflicts have been reconciled and the edits have been
checked for quality (see QA/QC section).

Data Editors

As GLARO employs a multitude of interns and volunteers to assist in the update process, additional
data editors are commonly added. The following steps detail the creation of a new NWI Update data
editor:

Create a login for the new data editor

1. Open the SQL Server Enterprise Manager on glare_sde.
2. Expand navigation tree to Local Server > Security > Logins
3. Right-click on "Logins’ and select New Login...' Make the following entries and click 'OK:
Login name
SQL Server Authentication
Password
Database: vector

Create a user account for the new data editor

4. Navigate to Local Server > Databases > vector > Users

3. Right-click on 'Users' and select New Database User...' Make the following entries and
click '"OK":
Login name: Select login created in step 1.
User name: User name will automatically populate with the login name.

6. Database role membership: public will be checked by default, also grant the sde_dataeditor
role.
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Data Model

Geodatabase Feature Dataset
Spatial Reference is as follows:

Projected Coordinate System:
Name: NAD 1983 Albers
Alias:
Abbreviation:
Remarks:
Projection: Albers
Parameters:
False FEasting: 0.000000
False Northing: 0.000000
Central_Meridian: -96.000000
Standard_Parallel 1: 29.500000
Standard Parallel 2: 45.500000
Latitude Of Origin: 23.000000
Linear Unit: Meter (1.000000)
Geographic Coordinate System:
Name: GCS_North_American_1983
Alas:
Abbreviation:
Remarks:
Angular Unit: Degree (0.017453292519943299)
Prime Meridian: Greenwich (0.000000000000000000)
Datum: D_North_American 1983
Spheroid: GRS 1980
Semimajor Axis: 6378137.000000000000000000
Semiminor Axis: 6356752.314140356100000000
Inverse Flattening: 298.257222101000020000

X/Y Domain:
Min X: -3350595.000000
Min Y: -729611.000000
Max X: 18124241.450000
Max Y: 20745225.450000
Scale: 100.0060000

Data Dictionary

One of the challenges in updating the NWI is to design a system that tracks the historic wetland
information so that wetland trends and potential restoration sites (wetlands that have been
converted) can be identified. A solution was developed by adding attributes to the current database
that identified the converted and partially converted wetlands. These additional attributes allow for
flexibility in selecting current NWI polygons, historic wetland polygons, or a combination of both.
This system also allows for easy tabulation of the current status of wetlands, wetland trends, and
identification of converted wetlands for potential wetland restoration activities. Therefore, several
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attribute fields will be added to the DU MGD (see Table 1 and Figure 1). For a more detailed
description on how the attributes are used, see the “Update Procedures” documentation.

The updated NWI database includes a number of attributes for each wetland feature. Some of these
attributes were of the original NWI data. However, as previously discussed in this document,
GLARO added a number of attributes to assist in the documentation and management of the update
process. A full list of attributes and their definitions fotllows: Those in italics were added to the
FWS layer by Ducks Unlimited.

)
ATTRIBUTE STRING (20)
HGM CODE STRING (10}
QAQC CODE STRING (9}
WETLAND TYPE STRING (50)
ACRES DOUBLE (8)
DECODE STRING (40}
NWI KEY LONG INTEGER
PARENT KEY LONG INTEGER
STATUS SHORT INTEGER 0/1
CONVERSION TYPE STRING (1) A/DIR/Q
PARTIAL STRING (1) Y/N
IMAGE DATE STRING (13}
INACTIVE DATE STRING (13}
FIELD VERIFIED STRING (1) Y/N/NULL
COMMENTS STRING (233)
UPDATE OPERATOR STRING (30) *
UPDATE DATE DATE DEFAULT
SHAPE GEOMETRY (4)
SHAPE.area DOUBLE ()
SHAPE len DOUBLE (0)
OBJECTID Automatically generated feature id.
ATTRIBUTE Habitat classification
HGM_CODE Code generated by the U.S. Fish and Wildlife Service
QAQC _CODE Code generated by the FWS QA/QC tool
WETLAND TYPE Text field describing the NWI wetland
ACRES Acreage
DECODE Link to the NWI online decoder
NWI_KEY Unique id for wetland features
STATUS Current status of the feature, either Active or Inactive
CONVERSION_TYPE  Purpose for which a wetland was converted, either Agriculture,
Recreational, Development, or Other
PARTIAL Was derived from a prior wetland
IMAGE DATE Vintage of imagery used to create polygon

INACTIVE DATE
FIELD VERIFIED

COMMENTS

UPDATE _OPERATOR

UPDATE_DATE

Vintage of imagery used when polygon was inactivated

Whether or not the wetland has been verified in the field, cither Yes,
No, or Null

Comments

User that made updates

When updates where made
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Primary/Foreign Keys, Cardinality, Relationships

There is a many to many relationship between the wer_poly table and the parent table. The nwi_key
field in the wer_poly object is the primary key while the nwi_key field in the parent table is the
foreign key.

Domains

Field(s): STATUS

Domain: Status

Field Type: Short integer
Code/Description: O/ACTIVE
Code/Description: 1/INACTIVE

Field(s): CONVERSION TYPE
Domain: CONVERSION TYPE

Field Type: Text

Code/Description: A/AGRICULTURE
Code/Description: D/DEVELOPMENT
Code/Description: R/RECREATION
Code/Description: O/OTHER

Field(s): PARTIAL, FIELD VERIFIED
Domain: Y/N

Field Type: Text

Code/Description: Y/YES
Code/Description: N/NO

Field(s): ATTRIBUTE
Domain: ATTRIBUTE
Field Type: Text
Code/Description: (per user)

Field(s): UPDATE _OPERATOR
Domain: UPDATE_ OPERATOR
Field Type: Text
Code/Description: (per user)
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Chapter 3 — Editing Environment
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Database Connection

This section details how to set up the editing environment in ArcGIS. These steps need to be

performed one time only.

Step 1: Set up Database Connections in ArcCatalog

1. Launch ArcCatalog

2. Expand Database Connection in the catalog tree, double-click on 'Add Spatial Database
Connection', enter the following parameters in the dialog, and click "OK:

Futer the wwermmrae and
password that you
received from the 5de
ndministrator,

Be svure to wacheck

fhave Vershon' ““‘w\\

S .
AT SaveWersion

Seyel %E amn
Semice: |5151
Bajabase: % .

B sunpodied by wour BIBMS )

.

%g%ass&gés

i n:ﬂxxmn.n:ﬁmg

aHEme/Password Test Conrection

- Wprgin

3. Repeat Step 3, using Service: 5152, but leaving *Save Version” checked:
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Sepear i |EII'$3__SE|E

Service: 351 52

Database: %

i supported by vour DBMS)

~Aepount o
User Name; |olarogis

ixxxx::xxxxx

Passwesd:

™ Save Mame/Password Test Connection

~Wersion |
- W SaveVersion 5
sde DEFALILT

ok 1 concel |

Step 2: Add Editor and Disconnected Editing toolbars

If the Editor and Disconnected Editing toolbars are not present in the ArcMap user interface, they
need to be added. First, check for the presence of the following toolbars:

If one or both do not exist, go to View > Toolbars and check 'Editor' and 'Disconnected Editing'.
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NWI Object Inspector Installation

Edits made to feature classes that are derived from the wet_poly layer must be made using the NWI
Object Inspector. This custom attribute editor includes changes to the attribute dialog, plus actions
triggered by editing events.

Installation

1. Navigate to \Drake\Archive\lnstalls\GIS Misc\NWIINWI Object Inspector and execute
Setup.exe. Follow the steps in the installation wizard to install the application.
2. Edit the registry
a. (o to Start > Run, and type ‘regedit’. Click ‘OK’.
b. Inthe Registry Editor, navigate to My
Computer\HKEY LOCAL MACHINE\SOFTWARE\DU\NWI:

Elia Edit iew Favertes Help

= - My Campeter * | Marme i Type Date

:} HKEY_CLAZSES ROOY : ,_](Dafadt} o REG SZ T (va!ue ok set)
7 HKEY_CURRENT_USER

31,5 HKEY_1.OCAL_MACHINE

41 e arigtes REG_3Z PLIB, PEM
a¥)mageDate REG_SZ 2066
! ®¥)lipdatecperatar  REG_57 bsharnan

2 _J SOFTWARE i
(8 781 EL
e _,_g AT ;

3 Adobe Systems
Apache Group
Arcana Development
G-i] ASIO

113 ATI Techrologies
{3 Borland

Broadeam

i) Business Objects

PofE- 3 000e
+] !W} Classes

Creative Tech
Crystal Dedsions
CyberLink
w4 Dart
@[] DataEast
L3 oell
wf Y Dell Computers
L__] Dasceigtion
it i__! 91.1

L_,I Earth Reswrce Mapping
3 Erdas

i ESRI

3 FLEXIm Ln:ense Manager

R T 8

EMV Ccm;nuteriﬂk&ﬁr LT, MACHINEE‘SOFTWARE\DUWWI

c. Edit each of the three registry keys by double-clicking on the ‘Name’ value, editing
the text, and clicking *OK’.

i, Atftributes Enter atiribute values desired in the Attribute combo
box. Separate each value with a comma,
ii.  ImageDate Enter the vintage of the background imagery for the

state you will be working
iii.  UpdateOperator Enter your database username. This follows the
naming convention <first_initial><last_name>,
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Using the Object Inspector

The Object Inspector is the tool that ArcMap uses to edit the attributes of a selected feature during
an edit session. DU has customized the standard Object Inspector for the NWT update to improve
the efficiency of the update process.

Edit Session

Upon commencement of an editing session, the Object Inspector will determine whether you are
editing NWI data or not. If you are making NW1 edits, it will automatically capture edit events that
properly manage your data.

Attribute Edits

All attribute edits made during an edit session must be made through attribute edit window {Object
ke any attribute edits via other means:

Aftribute: fPFOB n:j

Nl Ky, 3881601

Parant Ky 1

Satus: Jhctive

>l

Conuersian Type: | e
Partal | ]
=

Field Verified: i

imaga Dete: if 378

Inactive Date: |

Commants:

1 featwses

Edits to Multiple Features
Just as with the standard attribute editor, edits can be made to multiple teatures at once. To do so,

click on the layer header in the left panel. Edits made to any attribute will apply to all selected
features:
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enae. Wel_Foly Adtrihutes tral Vanables
¥ PFOB
#-PFOS Altribute;
- PFOB

B

B K

Farent Key:

Convarsion Type:

iled e

Parial

|
|
Status: f
|
]
|

Field Werfied:

image Date: i
Inactve Date: i

Commants:

!

J

3features

Global Variables

‘The global variables need to be set when the analyst first starts a county. The update operator will
be set based on the login name, be sure this is set to the proper name. The image date will be the
date that is filled in for the Inactive Date if a polygon is inactivated or for the Image Date if a new
polygon is created. For Northern Ohio, the image date should be set to 2006 and southern Ohio,
2007. Indiana and ilinois the image date should be set to 2005. For Michigan, the image date
should be set to 1998, with manual updates to 2005 when changes occur. Attributes that occur
frequently (ponds — PUBGX) can be placed in the attributes box. These attributes will show up in
the pull down menu for quick assess. There are over 2,000 unique NWI attributes, so it would not
be efficient to put all of the attributes in the pull-down menu.

Attribte Global Varishias

% PFOB Updite Operator: qu—w_ﬁﬁ
Image Date: e
Adributas PUE&_P_—E—N?E?-_&“
PEMC, PEMA,
FEONC PRFOTA,

3 features
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Edit Operations

The nwi key and parent key(s) are managed during Create Feature, Copy/Paste, Cut, and Clip
Polygon edit operations. During all other edit operations, the nwi key and parent key(s) must be
managed manually.

Create Feature
When a feature is created, the Object Inspector automatically populates the NWI key, Status, and
Image date.

Attributes
4624032

At e

NI Key: RETEEERH

Parant Key.

Status:

o e | Automatically
oo . POpulates the
. | NWIKey,
* Status, and

= Image Date

Copy and Paste
When a feature is copied and pasted, the copied feature is automatically made inactive, and the
parent key for the new feature is set to the nwi key of the copied feature.

st !PE!\VAC': et e e A utomatical ly

v K [14773343

ParantKey: [iar7aasr populates the

prave b NWI Key, Parent
e Key, Status, and
Image Date for
the new polygon,

Patial:

Fisld VYerfied;

|

|
Image Date: 31 998

|

Inactive Date:

Comments: aﬂd iﬂaCtiVateS
the original

polygon
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Clip Polygon
When a feature is clipped, the Object Inspector automatically populates the NWI key, Status, Image
D dP i i

Adlributes

Adtribute:
B Ky

Parent Key: 14773337

S g Automatically
. ?ﬁﬁ populates the
Fiald Verified: i’“""‘"" "'"'““”'“—;j NWI Key, StatuS5

. Image Date, and

Image Dats: [1993
Inactive Date: r“

Cormments Parent Key if
i applicable

Attribute

The attribute field contains a drop-down list of often-used values {add new values in the Global
Variables tab). Any of these values may be selected, or the user may type in a new value. The list
may be edited by added and deleting codes from the Global Variables tab.

NWI Key

The NWI Key is locked from editing by the user. This field is autopopulated by the application for
new features. The value in this field can be copied and pasted into the parent key field. See section
on “NWI Key Updates” if you need to change the NWI key for a feature.

Manual NWI Key Updates

For special cases where NWI Keys were not automatically updated, a utility has been created to do
$0.

Installation

1. Open ArcMap and create a map document that includes the NWI personal geodatabase
feature class that will receive updates.
2. Open the “Customize’ dialog > Comments tab. Select the target map document or template.
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3. Click ‘Add from file’, navigate to V:\Installs\GIS Misc\INWI\UpdateNWI and select
UpdateNW1.diL
4. Drag the UpdateNW] command button onto the toolbar;

il Shoblazes Foals

v [Mamawa =] Sobond, | gt |

Use

5. Select the features to be updated.
6. Click on the “NWT’ button.

Note: The Update NWT tool will function whether there is an active edit session or not. If there is an
active edit session and the Object Inspector is visible when the tool is run, the Object Inspector will
not be present when the tool completes, even though the edit session will still be active,



Chapter 4 — Overview of Updating Process
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The NWI layer will be updated using spring and summer digital orthophotos. The spring photos are
best to identify the seasonal wetlands and forested wetlands and the summer photos are best to
identify the emergent, aquatic, and farmed classes. Digital Elevation Models (DEM), hydric soils
and USGS Topographic maps may also be used when available to aid in the updating process. Only
wetland polygons will be updated (no lines or points), as the Wetlands MGD Check-out Instructions
(USFWS, 2004) state; “Linear delineations of wetlands are discouraged” and “The wetlands MGD
will no longer support wetland point features.”

The updating process will involve displaying the original NWI layer on top of the digital
orthophotos on a section-by-section basis (1 square mile, approximately 1:10,000). The minimum
mapping unit for the update is approximately one-tenth of an acre. The photos will be interpreted as
to whether the wetland still exists, if it has changed class, has been spatially modified, or remains in
the same condition as the original. A unique system to track the changes to the wetlands was
devised through the use of a NWI key and parent key (see Figure 4) A photo interpretation key and
the existing NWI data will be used to assist the interpreter in determining the wetland condition and
class.

Any wetlands that were either missed by the original NWI or have been created will be digitized

and atiributed. All existing wetlands that do not spatially register with the digital orthophotos will
be modified to match the photo. “New” and modified wetlands will be classified to the class level of
the NWI classification scheme according to the USFWS N'WI Photointerpretation Convention. The
water regime will be attributed to the best of the interpreter’s ability and the special modifiers will

be attributed when necessary. When the interpretation is possible at the subclass level, they will also
be inciuded.

If there is confusion as to the wetland type or condition during the photo interpretation process, they
will be flagged for ficld verification in the database. A map of the flagged wetlands will be
produced and sent to cooperators or DU field staff for field verification. Once field verified, the
attributes will be updated and the verification process will be noted.

The first step in the NWI updating process is to receive a copy of the USGS NWI Master
Geodatabase (MGD) and import the database into DU’s Geodatabase (DU MGD) (see Figure 5 for
an overview of the NW1 process). The photo interpreters will be updating the NWI on a county-
wide basis, therefore, the second step is to have the photo interpreters “check out” a version of the
MGD for their county to perform the update. Once the update is completed for their county, the
third step is to run a QA/QC process to verify the attributes and spatial integrity. The fourth step is
to perform the field verification and circulate the draft update for comments from cooperators. The
fifth step is to post the version back to the DU MGD. The final step is to return the updated NWI to
the USGS MGD. For a more detailed discussion on the geodatabase (DU MGD) and update
process, please refer to the “Data Management™ and “Update Procedures” documentation.

Following Figure S there is a procedural checklist that lists the steps for the NWI update. The
remaining chapters will document the process for completing these steps.
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County checked
out for editing

Database
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Database returned
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Update Editors
update
Process NWI

Corrections
made

Version run through
quality assurance

Figure 5. The NWI update process.
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NWI Update Procedural Checklist

CHECK OUT PROCESS

1} Plyy; checks out county from DU NWI Geodatabase

2) Ply, updates NWI status layer for county (Status = “In Progress™)

UPDATE PROCESS
3) Pl performs update en county
4) Plyy runs QA/QC tests
5) Pl visually checks 10% of grids in county

6) Pl(yy submits county to Analyst for QA/QC
7) Analyst performs QA/QC and checks in data

8) Analyst updates NWI status layer for county (Status = “Complete”)
9) DBA post draft data on web site

FIELD VERIFICATION PROCESS

10) Py updates NWI status layer (Verified -= “In Progress”)

11) Py runs field selection process

12) Pl produces field maps

13) MAN enter maps into database

14) MAN sends maps to cooperators

15) PI(1) organizes field data and adds field data to the point file

16) PI(;) updates assessment table with field results
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17) Pl verifies field data and update/correct NWI layer
18) Pl submits verified county to Analyst for final QA/QC
19) Analyst performs QA/QC

20) Analyst updates NWI status layer (Verified = “Complete”)

INTREGRATION BACK INTO FWS NWI
21) Analyst prepares data to be sent to FWS
22) Analyst performs final QA/QC
23) Analyst creates metadata
24) Analyst sends data to the FWS

25) Analyst updates NWI status layer (Status = “Final”)
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Chapter S — Check-Out Process
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Create the Data Repository

1. Launch ArcCatalog and create a personal geodatabase to hold your edits. Store the
geodatabase in D:\Working and use the naming convention County ST,

Add Data to ArcMap

1. Launch ArcMap

2. Add data from database connection (Database Connections > Vector > NWI)

3. Add feature datasset vector GLAROGIS.NWI. This will include the WET POLY feature
class, as well as a county layer and a reference grid.

4. To symbolize, right-click on layer and select Properties’. Click on the 'Symbology' tab.
Symbolize active and inactive features as desired.

5. Add imagery and other pertinent data (hydric soils, topographic map, etc)

Check Out Data for Edits

ArcGIS manages data edits by multiple users by implementing "versions" of data layers. Rather
than making edits directly to the wet_poly layer, editing is performed on disconnected versions of
the data which are stored in personal geodatabase format. Each user creates and edits a copy, or
version, of a feature class. Upon the completion of each county, the data administrator will
reconcile edits and post them to the master data layer. The users then create another version, and the
process begins again.

Step 1 & 2 below can be skipped by using the CheckoutSelection teol. This tool performs the
selection process and you can skip to Step 3. To add this tool to your tool bar, select Customize
from the Tools pull down menu in ArcMap.

Toolbars Commands !Opiians i

Show commancs containing; |

Commands:
! @ 30 Analyst Layer List Contral s

3D View Add Features to TIN...
Adjustment Args and Volume...
Advanced Edit Tools 48 Contowr Tool
Animation Create TIN From Features,
ﬁ;cgad Features to 30..

reScan 2. Interpalate Ling Tool
ArcToolbox < polae LIne | 2o

X = nterpalate Paint Toal

Aftribite fransfer =
CAD S interpolate Polygon Tool
Cadastral . <+%ine of Sight Tonl _
Focb e vns s st . Matural Neighbors.. he:

Savein  [Mormal.mxt ;J Keyhoard... Add from file,., Close ]
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Then click on the “Add from file” button at the bottom of the form. Navigate to V:\Installs\GIS
Misc\NWT\CheckoutSelection and select the “CheckoutSelection.dll” file. From the Comands box
on the form you should see the text “CheckoutSelection”. Drag and drop this onto your toolbar.
When you click on this button on your toolbar, it will ask you for the state and county you would
like to select. You can then skip to step 3.

sme || =1
County | e
Cancel i Execute i

1. Select the target county.
2. Under Selection > Select by Location, select all features from the WET POLY and

Lets you select teatures from one ar reore leyars basad on whers they are focated
in relation to the features in another layper,

[ want t:

i select features from hd

the following laver(s);

¥ VECTOR. GLERDGIS. WET_ POLY
1l vecton GLARDGYS. M _RefGid_2000m
[ vector GLARDGEIS. Nawl_County

™ Driy show selectable layers in this fist

that:

]intemect _:J
the [satures in this layer o _
ivec:h:nr GLAROGIS. NWI Ei:uuni}l “1]
W Use selected features {1 features selected)

I bppiy a buffer to the faaturea  vector GLARDGIS.NW_County
of: i i l
o Praviays -

The red feabures represent the features in vectorn GLARGGIS. NW! _County,
The highlighted cyan features are selected because they
mterzact the red features.

! Foints Lirezs | Palygans

Elose '
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3. Click on the 'Check Out' too! on the Disconnected Editing toolbar:

4. Indicate the geodatabase as the output location. Name the check-out with the name of the
county and state. L 1 oth: d and click '

This wizard lets you check out data from this geodatabase to another geodatabase where it can be edited
By default, sl Eeature classes and tables in the map are checked 0w, along with any related data,

Checking out data frome GLAROGIS. glarogis - glara_sde

@ [ata
i Schema Only

Which geodatabase do you want o check out to7
C:5Fragram Files\&reGlS4hinCheck Dut_Ouput.mdb = ]

I Be-use schema # the geodatabase alrsady contains the schema fos the check-out

What do you want 1o call this check-out?

B 1 —

I Show advanced options for oveniding check-out defaults wher | click Nest

Bbhout Checking Out Data

Lancel

Moo

5. On the second window, check 'Change the layers and tables to point to the checked out data'.
Click 'Finish":
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i~ what do you wart to do once the check aut has heen completed? —

" Mo further action

w LChange the layers and tables to paird to the checked aut dats

¢~ Save & copy of this map document with the layers and tables pointing at
the check-out data:

Summany... l

< Back i Finish E Cancel

Now, all edits will be made to the new version of WET POLY,
6. Save the map document {.mxd) file.

Update NWI Status Layer

In order to keep our cooperators informed of the status of the NWT update project, we have created
a web page with a ArcServer application to identify which counties we are currently working on
and which ones are completed. The ArcServer application uses the NWI Status layer within our
Geodatabase to create the map. Once you check out a county for the updating process, you will
need to update the NWI Status layer for that county.

1. Add the NWI Status layer to ArcMap Database Connection > Vector > NWI Other > Status

2. Start Editing
3. Select County and change the status to “In Progress”
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| Edtos ~ @] 1 | ! Checkeut Selection 42 e 3% % (1 v © Taske | Crante New Fepture | Target: | vector.GLARCGIS. Sttt >

i %

E: Eayers
WM vector GLARGGIS. Status

L3 <all other valuess
STATUS

B8 Completed

BB Pl

H vector.GLAROGIS. Status Property | Value
it Barny OBIECTID 403
HAME Barry
STATE_NAME  Michigan
STATE_FIPS 26
CNTY_FIPS 15
FIPS 26015
STATUS
VERIFIED
Shape.area
Shape.len
1faaturas rs
Display | Source | Selection ’i) oo g

Status Layer Definitions

Status
In Progress - County has been checked out and the update is currently taking place
Complete - County has been QA/QC’ed and checked back into the geodatabase

Final - Sent to the US FWS for inclusion in the NWI MGD
Verified
In Progress - Wetlands have been selected for field verification and maps have been sent to
cooperators
Complete - Field verified wetlands have been checked, point file has been created,
wetlands have been updated, data has been checked back into the
geodatabase.
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Chapter 6 - Update Process




County Updates

The NWI update will be performed on a county by county basis. Preferably no two counties will be
checked out at the same time due to overlapping wetland polygons.

Reference Grid

A square mile reference grid was created to track the progress of the NW1 update through the
county. The grid size was created so that one grid would be viewable at 1:10,000 on the monitor,
Once the analyst completes the grid, a graphic is placed in the grid cell to identify its completion.
The grid allows the analyst to keep track of the progress and aids in quality control.

Creating a New Feature

Interpretation

The first step in creating a new wetland feature is to identify an unidentified wetland in the aerial
photography. In this early spring color infrared image, there is dark area in an agricultural field.
This area has different coloring and texture than the surrounding farm field. Also, it does not have
plow lines going through it, suggesting that it is too wet to be farmed.
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The same area is shown in a summer true color image. This is a good example of an emergent
wetland.
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Digitize the Feature
1. To digitize this area, click on ‘Start Editing’ in the Editor drop-down box on the Editor
Toolbar.
2. Make sure the Task is set to ‘Create New Feature’ and the Target layer is set to
‘WET _POLY:ACTIVE".
3. Using the Sketch tool, digitize the area around the feature.

Update the Attributes

4. Open the attribute window either by right-clicking on the polygon and selecting
‘Attributes...” or by clicking on the Attributes button on the Editor toolbar. In the Attribute
window that opens, input an appropriate habitat classification value either by selecting the
code from the drop down box or by typing it in. The feature in the example has been coded
as Palustrine Emergent, which has a code of PEM. Please refer to the Photo Interpretation
Guide for determining which NWI code to call the wetland.

5. Note that by default, all newly digitized features will be assigned an NWI Key and will be
given a Status of ‘Active’.

[ Attributes

Adribute: IPEMC >

N ey [t4782778

Farent Key: |

Status: IADT'NE

hd
Canversion Type: | -]
i

Partal: I

4

Field Verifigd: ’

L

image Date: E1 Ba6

Inactive Date: E

Commants:
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Modifying a Feature (Full)

Interpretation

In the lower left corner of the following image, the PUBGx polygon is too small for the current size
of the excavated wetland. In this situation, we must replace the existing polygon with a new, larger
one that properly represents the current state of the wetland. The original feature will be assigned a
Partial value of ‘No’ and no conversion type indicating that the wetland was modified either
spatially or a change in class (emergent to shrub). This change will most often occur with a change
in the NWI code (see next example).

Inactivate the Old Feature
1. Select the polygon and open
the Attribute window, Make
the following changes:
e Status = Inactive
¢ Conversion_Type = Null

e Partial = NO
2. Copy the NWI Key to the
clipboard.

Create the New Feature

3. On the Editor toolbar, set the task to ‘Create New Feature’.

4. Using the Sketch tool, draw a new polygon around the wetland area.

5. Paste the copied NWI Key from the inactivated polygon into the Parent Key field of the new
polygon. This indicates that
the new wetland feature was
created out of the loss of the
old.

6. Enter the habitat
classification for the new
feature in the Atiribute field.
In the example, the new
wetland has been classified
as a Palustrine
Unconsolidated Botiom,
Permanently Flooded and
LExcavated, indicated by a
code of PUBHx.
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In the following example, the selected polygon was labeled PFOY. From the Spring CIR imagery
and the summer natural color imagery you can see the tree shadows from the surrounding forest in
the SE portion of the selected polygon. This indicates that the polygon is probably not a forested
class and should be labeled as a shrub class. This polygon will be copy and pasted with the original
PFOY polygon inactivated with no conversion type and partial equal to “No”. The new polygon
will be labeled as PSS1B with the parent key copied from the NW1 Key of the PFOY polygon.

% Benzy | Attribiutes MJT
= Pray : e °
. PFOY L Attribute: |ProyY = PS518 Adritute:
MW Ky T B ey 1472005
Farani bey ’— wwwwww Farant¥ey: ARRaz T
—_— e T stons s
Conversion Type: rm “m.—_—_f:j Comversion Type: | Mj
Partat [ " ] eariat e
Figtd Verifiee %“wm —“j:,] Field Verilied: r_-— wwwwww “E]
fmage Date: T T Imags Date f@;{g '''''''''''
inactive Date ﬁ%ﬁ“_ mmmmm Inactive Date: r"""m"w“w“’#
Comments: Commants:
|
2 foatures J ) 2 foatiras ' B
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Modifying a Feature (Partial)

Interpretation

In the image to the right, a PFO/SS1C polygon is
partially overlapping a newly excavated area. In this
case, the original wetland has partially changed its
form. The original feature will be inactivated and will
be assigned a Partial value of ‘Yes’, indicating that
the existing wetland evolved from the old.

Inactivate the Old Feature

1. Select the polygon, copy the NWI Key, open
the attribute table and make the following
changes:
® Status = Inactive
¢ Conversion Type=NULL
s Partial = YES

2. Copy the NWI Key to the clipboard.

Create the New Feature

3. On the Editor toolbar, set the task to ‘Create
New Feature’.

4. Digitize the area around the new, wetland.
5. Inthe Attribute window, paste the NW1 key from the previous polygon into the new
polygon’s Parent
Key field.

6. Enter the habitat
classification for the
new feature in the

o

= ) v Refaric 20

i B e Sty
]

5 [ elrlgd
W [ vertor, GLARCG]

o Attribute field. In the
: e Ky example, the new
Paemifer B wetland has been
j‘:‘“w i e M% classified as a
Patit pr—— Palustrine
| Voot T A Unconsolidated
fww Bottom, Permanently
S | Flooded and
: Excavated, indicated
by a code of PUBHx.
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Converting a Feature (Full)

Interpretation

A fully converted polygon is a wetland that no longer has evidence of existence. These polygons

have been altered due to Agriculture, Development or Recreation. [n cases in which none of these
; reasons apply, a feature can be assigned a

Conversion Type of Other.

Inactivate the Feature
1. Select the converted polygon and open the
Attribute Table
2. Change the following Attributes:
e  Status = Inactive
e Conversion Type = Agriculture
o Partial = NO
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Converting a Feature (Partial)

Interpretation

The wetland represented by the
polygon in the following image
has been partially converted to
agricultural use. The polygon
needs to be altered to indicate that
the only remaining active portion
lies within the forested area.

Copy the Feature

1. Select the PSS1/EMB polygon and copy it to the clipboard.

2. Paste the copied feature into the view. This results in a copy of the original polygon in the
same place as the original. The original polygon is automatically inactivated. The new
feature is assigned a parent key of the old feature, and is selected for further editing.

Reshape the New Feature
et _ 3. On the Editor toolbar, set
s o Sl : the task to ‘Cut Polygon
: Features’. Cut the copied
polygon along the
boundary of the current
and former wetland. In
the example, the feature
is cut along the treeline.
Be sure to begin and end
the cut outside of the

polygon.

1 Jeut eolygen Foatures

argot: JET_POLY : ALTIVE
Chirats Tasks g

trodify Feature ;
- Cafbrats Rowa Faature
todify Pestion: of 5 Ling
Topalogy Tasks
Hindify Edge
funshaps Edge
#ato-Comphete Polygan
Other Tasks
Survey Anays: E5% Task

-~ WET_PRY

) PISIfip  AERS.
DKy

Parert Key:

States

Dignangs Type
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Fisld Veiilied:

Commerts,
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Complete Conversion

4. After completing the cut operation,
three polygons remain: the original
polygon and two new polygons.
Select the original polygon and
make certain the Status = Inactive.
Set the appropriate
Conversion_Type, and set the
Partial = Yes.

5. Select the new polygon which
represents the current wetland
extent. Confirm that the Parent
Key of this new, active polygon
matches the NWI Key from the
original, inactive) polygon.

6. Delete the remnant polygon,
representing the converted area.
This leaves two remaining
features: the original, inactive
polygon and the new, active one,

i Antinde;
Nt Key:
Patent Koy
Salys:

Drainange Type:
Paitiah
Field Verified:

Comments!
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Correcting a Feature

Interpretation

Due to digitizing or georeferencing error, some polygon features do not accurately represent the
wetlands from which they were created. If a polygon is clearly meant to cover a wetland area which
it currently does not, the polygon should be shifted or otherwise edited to accurately represent the
corresponding wetland. In such cases, it is interpreted that the original feature is being corrected.
Therefore, no attribute changes shall be made.

Shifting the Feature
1. Click on the polygon to highlight it.
2. Drag the polygon over the wetland.

i

i b

i
i
!
|

|

Correcting the Feature
1. Double-click on the polygon within it to view its vertices.
2. Holding the cursor over a vertex will produce a diamond shape around the vertex. When this
appears, one can safely move the vertex without shifting the entire polygon. Continue
moving vertices until the polygon accurately portrays the wetland.

(Sometimes using the “reshape feature” task is faster and easier then moving the vertex.)
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Changing the Habitat Classification

Interpretation

Sometimes, wetlands evolve from one type to another. In such cases, the Attribute value must be
changed to indicate an alteration from one habitat classification to another. In the 2003 summer

imagery shown below, there is a polygon labeled PFOSF, indicating Palustrine Forested, Dead,
Semipermanently Flooded.

In the 2003 spring infrared image shown below, we see that the same farm is now being developed.
The wetland area is still there, but the trees have been removed, so the Foresred designation no
longer applies.

Copy the Feature

1. Select the polygon, then Copy and Paste it. This action will set the Status = Inactive for the
original. Manually set the following values:

e Conversion_Type = NULL
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e Partial = NO.
2. Copy the NWI Key from the original feature and paste it into the Parent Key field for the
new polygon.

Update the Habitat Classification
3. Change the Attribute to a more appropriate value. In the example, the feature is defined as a
Palustrine Unconsolidated Bottom, Intermittently Flooded, Excavated, orPUBGXx.
4. The resulting image shows both Attribute values labeled over the wetland area, as well as
the orange hashes indicating the inactive parcel. The copied polygon is still active.
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Using the attribute transfer tool

The Attribute Transfer Tool is useful in situations in which a polygon is attributed correctly, but is
spatially incorrect. Here is a PUBG polygon that has expanded in the aerial imagery. This wetland
must be digitized again to show its correct boundary, as well as the attributes will have to be
transferred as this polygon will replace the incorrectly-sized polygon.
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2. Open the Attribute Transfer Mapping toolbox. In the toolbox, select WET POLY for the both the
Source layer and the Target layer. Then click on the “Auto Match’ button (but DO NOT check the
Transter Geometry) and click OK. This step will only need to be done once for each county being
worked on.

Sousce Layer Tanget Layes
WET POLY:
SRAPE Length
SHAPE Aea
} St Match 1
o b alohe Flaids
ATIRBUTE ATTRIBUTE
1HGM CODF HGM_E00E
GAGC_CODE QAL _CODE
| IWETLAKE TYPE WETLAND TYPE
E ALRES AERES
E GECODE DECODE
K TV | EEY
) toatue F {7 Transiet Geomatry

3. Deselect both polygons and then click on the Attribute Transfer tool. Click within the boundary
of the original polygon (if both polygons overlap, then the “Select a Source Feature” box will
appear. Select the original polygon from the list and click OK). Next, click within the boundary of
the new polygon.

Taiget Lays
Twet 7ory -l
{SHAFE_Length
SHAPE Mea
At Mateh
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b | Tra ey Sl KEY LB
[ teant {7 Trarster Geomatry Frare j
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4. Select both polygons to verify that the Attribute Transfer tool worked properly. If it did, then
delete the original polygon.
. ;
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Special Rules and Considerations

1. 1fapolygon is determined to be fully converted, it can only be a parent to another wetland if
there is a specified Conversion Type. Otherwise, its NWI Key is never copied and pasted
into a new wetland.

2. Wetland features with invalid habitat classification attributes can be corrected without
turther edits being made.

Backups

Ducks Unlimited does not back up individual computers. It is the responsibility of the analysts to
create a zip file of the personal database and map document on at least a daily basis and copy the
zip file to the network drive (W:\GreatLakes NWI_Update\Data Backup).

Linear Wetlands

The Illinois Natural History Survey (INHS) reviewed some of the draft NWI updates as part of their
assessment of the data layer. The INHS field staff noted the inability of the NWI update process to
classify the linear wetlands. The INHS staff suggested using the original NW! linear wetlands
(lines) to aid in the classification of these wetlands. Therefore, the original NWI linear wetlands
(line features) were extracted from the original NWI database and buffered by 15 meters on each
side (30 meter total). These polygons of linear wetlands were then merged with the NWI polygon
features. The linear wetlands were then reviewed and any overlaps were removed. These linear
features were given an image date of 1980 so they would not be identified as “new” wetlands.

QAQC Procedures

Once the photo interpreter has completed the NWJ update for a county, the version will undergo
quality assurance/quality control (QA/QC) before the database administrator posts the version to the
DU MGD. The first QA/QC process involves two steps. The first is to run DU’s 17-step attribute
verification tool that checks for any errors in the additional attributes that were added by DU. The
second step is a topology validation in which it is confirmed that no active features overlap and no
mactive features overlap. The second step in the QA/QC process is for a different interpreter to
visually verify 10% of the county. The third step is to run the USGS NWI attribute and verification
tool (created through a cooperative effort between the U.S. Fish and Wildlife Service and the U.S.
Geological Survey) to check for NWT attribute errors and spatial errors. The counties must pass the
USGS attribute and verification tool in order for the USGS to accept the update back into the USGS
MDG. (For more information on the USGS NWI attribute and verification tool, see
hitp://capp.water.usgs.gov/FWS_web/tools.htm.) Once the version has completed the QA/QC
process, it will be posted to the DU MGD by the database administrator. This posting process will
update DU’s Master NWI geodatabase and effectively make any and all edits permanent.

During the QA/QC procedure, geodatabases are stored at
WiINWI_Update\GreatLakes NWI_Update\Finished Geodatabases, and status is tracked via the
QAQC Status.xls spreadsheet that is located in that directory.
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Self Validation

DU NWI1 QA/QC Validations

The data editor runs 17 data validations on the wer poly dataset as a first step in the QA/QC
process. As previously discussed, the validations were designed by GLAROQ to assure adherence to
logical and technical rules for the dataset. The validations are listed below:

Test 1: If a feature is inactive and was created prior to 1998, it shouldn't have parent key.

Test 2: The parent key should not equal the nwi key for a single feature.

Test 3: The nwi key cannot be duplicated.

Test 4: Active features should not have drainage types or partial values.

Test 5: If there is a drainage type, partial should be attributed.

Test 6: If a feature is fully drained, it cannot be a parent to another feature.

Test 7. If partial equals yes and drainage type is null, the parent and child objects must have
different attributes.

Test 8: Inactive date cannot be earlier than or equal to image date, or be null, on inactive
features.

Test 9: If partial equals yes, a feature should be the parent key to an active feature. If partial
equals no and drainage type is null, a feature should be the parent key to an active
feature.

Test 10: If a features is inactive, partial must be attributed.

Test 11: All features should be active or inactive.

Test 12: All features should have an attribute value.

Test 13: A feature's parent key should always be the nwi key on an inactive polygon.

Test 14: The attribute must be valid on active features.

Test 15: Image Date must not be null or 0, and cannot be greater than 1997 for original features
{(with few exceptions).

Test 16: Active features cannot have inactive dates.

Test 17: The inactive date on a parent feature cannot be greater than the image date on its child.

First, the operator that worked the county will run a set of tests via ArcToolbox. To install the NWI
QAQC Toolbox, follow these steps:

1. Open ArcMap, show the ArcToolbox window by clicking on the icon:
. Right-click on the ‘ArcToolbox’ header and select ‘Add Toolbox’.
3. Navigate to V:iInstalls\GIS Misc\NWRQAQC Toolbox, select ‘NWI QAQC Tools’, and
click “Open’. This adds the toolbox to your map document.
4. Right-click on the *ArcToolbox’ header again and select Save Settings > To Default. Now,
every time you open ArcToolbox, the NWI QAQC Toolbox will be included.

To use the toolbox, you first need to set up your data validation environment. Add the wet_poly
feature class to be validated as well as any relevant imagery and other data. Begin an edit session
before running the validation script.

The validation script can be run two different ways. First, it is executed by double-clicking on the

NWI Validations script in the NWI QAQC Toolbox. Select the wet_poly feature class and the
appropriate test.
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Second, it can be run via the command line. Show the command line window by clicking on the
appropriate icon: Run the test by typing “NWI_Validations” followed by the input feature class
and the test. For example: NWI_Validations WET POLY 'Test 1"

Run the fests in order, being sure to select the wet_poly feature class from the list of layers in your
map document (A) rather than navigating to the feature class (B)

@ elp
Input Feature Class
EE = WET_POLY ] [ﬁjﬂ Input Feature Class
7 Wwt_County
<= NW_Reffind_2000m input the feature class to be tested.

I aK ! Cancel Erwiranments.., << Hide Help |
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A) Selecting the wet_poly feature class from the list of layers in the map document.

Eﬁ Help

Input Feature Class

4 Input Feature Class
| R4

ta be tested.

Teal 4

Look in 5] 1w

]

,‘:.'ﬂ_} NWI_Courty
5l /T _RefGrid_2000m

Name: [wET_POLY Acd

Show of type: [l fiters fisted, =l Cance |

]
B} Selecting the wet_poly feature class by navigating to its location on disk.

Each test selects features that fail, but does not automatically refresh the view. To see if any features
were selected, click on the ‘Selection’ tab in the Table of Contents to see how many features in
wet poly are selected:

TN _coonty
I WI_RefGad_2000m
| WET_POLY {4)

Display | Source  Selaction |

To view selected features, refresh the view, or use the attribute inspector to zoom to each. The
attribute inspector will automatically list all selected features in its left window pane. You can zoom
to each by right-clicking on the feature label and selecting ‘Zoom To’:
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Further detail on each test is included in the Help for the NW1 Validations script. Access the help by
right-clicking on the script and selecting ‘Help’, or by clicking on the Help button on the script
dialog window.

Topology

Additionally, no active features should overlap active features and no inactive feature should
overlap inactive features. To validate topology, a topology rule must be created in the personal
geodatabase. Active and inactive overlaps must be tested separately.

Open ArcCatalog, navigate to the personal geodatabase and select the NWI feature dataset.
Right-click and select New > Topology.

Accept the default name and cluster tolerance.

Select the wet_poly feature class to participate in the topology.

Accept the default rank.

Add the rule that active features must not overlap one another. To select active features only,
drop down the feature class combo box and expand the wet_poly feature class.

7. Finish the wizard and validate the entire topology.

e e e

To view and edit topology errors:
8. Open ArcMap. Add the topology rule and associated feature class.
9. Add the Topology toolbar to the map document.
10. Start editing the wet_poly personal geodatabase feature class
11. Use the error inspector and topelogy validation tools to correct and track errors.

Once complete, the topology rule must be changed to validate inactive rather than active features.
To do so, close out of ArcMap and return to ArcCatalog. Edit the topology created earlier, removing
the previous rule and replacing it with one for inactive features. Validate and correct errors as
before.

Cross Validation

A different data editor is asked to review 10% of the completed counties updates as the second stage
in the QA/QC process. This is done by randomly selecting 10% of the 2000 meter grid cells that
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intersect the county. Do so by adding the NW1_RefGrid 2000m feature class from the personal
geodatabase. Manually select 10 percent of the grid features, and export to a *QAQC’ feature class
in the same geodatabase. (This preserves a record of the area that was checked.) Visually inspect all
selected grid cells. If the reviewing editor finds an unacceptable amount of errors, the county is sent
back to the original editor for revision and the QA/QC process begins anew.

Administrator Validation

As the third and final step in the QA/QC process, a data administrator reviews the county’s NWI
update. The data is spot checked at the beginning of the process and visual inspections continue
throughout the final stage of QA/QC. After the initial spot check, the FWS’ attribute validation tool
is run. Once any errors found by the FWS’ tool are corrected, DU’s 16 validations are rerun. If any
errors are found, they are corrected. All of the steps are repeated until both sets of validations find
no errors. The final step is to revalidate topology.

Checking In Data

Upon completion of QA/QC process for each county, the data must be checked back into the
database.

Check In Edits

1. Open ArcMap, add the wet_poly personal geodatabase feature class.

2. Click *Check In’ on the Disconnected Editing toolbar. Leave ‘Reconcile and Post with
parent version” unchecked and click ‘Finish’. Access the SDE feature class as the user which
checked out the edits. Connect to the version that is checked out (Although any version can
be used at this point, it will be important in the next step that you connect to the checked-out
version, so it is best to establish that connection now.) This will allow ArcMap to unregister
the checkout after checking in the data.

Reconcile and Post Fdits

3. Add the wet_poly feature class from the SDE database. Connect as the user that checked out
the edits to the version that is being checked in.

4. Start editing the SDE workspace.
3. Click on the ‘Reconcile’ button on the Versioning toolbar.
6. Reconcile against the sde. DEFAULT version.
7. Click on the ‘Post’ button on the Versioning toolbar to post the edits to the sde. DEFAULT
version.
Update NWI Status layer

Once the update NWI county is reconciled and posted to the SDE databse, the Analyst updates the
NWT status layer for that county to “Complete”. This information then gets posted to the web site
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for the cooperators to view. At this stage the county has been updated, but still needs to go through
the field verification step in order to be “Final”.

Post Completed Counties on Web Site

The completed counties will be posted on the DU N'WI web site in shapefile format. This allows
the cooperators to use the draft data and provide feedback before the update is finalized.
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Chapter 7 - Field Verification and Assessment
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The field verification will serve two purposes: 1) to help clarify any wetlands that are ambiguous in
the photo-interpretation process, and 2) to access the accuracy of the NWI update.

Ambiguous Wetlands

During the interpretation process, there will be some wetlands that can’t be positively identified by
wetland type or determine if it still exists from the digital orthophotography. In these cases, the
wetlands will be flagged in the NWI geodatabase and a map will be made for field inspection. The
maps will be sent to the field staff for field inspection to determine their wetland type and status.
Once determined, the NWT geodatabase will be updated with the field verification information and
noted in the attributes that the wetland was field verified.

NWI Assessment

It is important from a user’s standpoint to understand both the methods of the data development and
how it relates to the “real world”. Two field level assessments were undertaken as part of this
project to provide the user with information on how the updated NWT data relates to field
verification (real world),

The first assessment was conducted by the Illinois Natural History Survey (INHS). The INHS had
already been working on a project called the Critical Trends Assessment Program (CTAP) where
they were mapping wetlands in specific watershed in Illinois. For this project, the INHS compared
five watershed’s of field level wetland maps to the updated NWI classification. This assessment is
similar to mapping wetlands for regulatory purposes, where detailed analysis of the soils,
hydrophytic vegetation, and hydrology are conducted to map the wetlands. For a description of the
methods and results of this comparison, please see Appendix A.

The second NWI assessment was primarily an assessment of the wetland status and class. The goal
of the second field assessment was to sample 1% of the wetlands per county and assessing the status
and wetland class through a simple field card and digital photo. The 1% sample will be stratified
based on wetland class and status. Only wetlands close to roads or on public land will be chosen.
Once the samples are generated, a field inspection will be conducted by driving to each site,
recording the wetland type, and taking a digital photo of the wetland. DU staff and volunteers from
the Illinois Sierra Club were responsible for the field verification. Once the field samples were
selected, they were sent to the field staff in the representative areas for field verification.

The following sections describe the procedures for the second NWI assessment (status and
class), for a detailed description of the first assessment by the INHS, please see Appendix A.

Field Verification Goal

Following updates to the National Wetlands Inventory (NWI), Ducks Unlimited’s Great
Lakes/Atlantic Regional Office (GLARO) will conduct an accuracy assessment of the inventory’s
wetland classifications. The assessment will (1) evaluate the accuracy of classifications assigned to
wetlands original to the NWIL, (2) evaluate the accuracy of classifications assigned to wetlands new
to the NWI and (3) evaluate the accuracy of wetlands identified as converted. 1% of wetlands
within the updated NWI will be field verified.
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Field Verification Process

Participants

DU worked cooperatively with the Iilinois Sierra Club to perform the field verification. Training
sessions were performed for the volunteers that included a review of the methods and a brief field
exercise. DU staff also participated in the field verification process.

Field Verification Materials

Each participant will be provided with: a set of directions, maps of the wetlands to be field verified,
and a photographic guide to wetland classification. DU will also provide disposable digital cameras
to participants who require them.

What is asked of participants?

Participants will be instructed through provided directions to visually inspect each wetland, assign a
wetland classification and then take a photograph. The participants will then be instructed to return
all field verification materials to DU.

Wetland Selections

Percentage Goal

DU intends for 1% of all wetlands within a county to be field verified. As a variety of problems
may prevent the successful verification of a wetland, a surplus of wetland selections will ensure that
this goal is met. 2% of wetlands will therefore be selected for field verification. The entirety of this
2% selection will be given to project participants with the intention of at least 1% visited in the
field.

Grouped Selections

As previously stated, this assessment intends to (1) evaluate the accuracy of classifications assigned
to wetlands original to the NWI, (2) evaluate the accuracy of classifications assigned to wetlands
new to the NWI and (3) evaluate the accuracy of wetlands identified as converted. Wetlands,
therefore, will be separated into three groups to select wetlands for field verification. The groups
are:

1. Wetlands original to the NWL This includes wetlands unaltered by updates and also
wetlands that had been included in the original NWI that have been modified.

2. Wetlands new to the NWIL. This includes only wetlands not associated with any wetland
included in the original NWI.

3. Wetlands identified by the updated NWI as converted.

Class Selections

To ensure that wetlands selected for field verification are representative of the actual pepulation of
wetlands, wetlands will be selected from the above groups stratified by classification type. To
clarify, within each group of wetlands, subgroups designated by classification type will be identified
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and then selections made from each subgroup. Note, however, that the assessment will recognize
only differences in classification according to class level, not subclass or modifiers.

Limited Selection

The assessment recognizes that it is not realistic to expect, or even request permission to inspect
wetlands on private property. To accommodate this restriction, only wetlands within 90 meters of a
roadway (approximately the distance of one football field) will be selected for verification.

NWI Status Layer

Before the analyst begins the wetland selection process, the “verified” attribute is changed to “In
Progress” in the NWI status layer. This allows the manager and staff to identify which counties
have started the wetland selection process for field verification.

gawg e S m T AT Chodout Seion <0 B T UL 0 w0 O e [Oate now Fauture ¥ Gt | vencor GLARGEIS, Stat
H dayers”
- B vt GLARCGES. Status : &
T <@ other vauese H - .
s ! s> Change NWI

B8 Comprtad AT
ok !

1. 1 status layer from

, Null to In
i .:ectm.&‘.::ﬂoﬁls.stadls §
’ ropse Progress
JSTATE_NAME  Uhia (',,...)_m E

[STATE_FiPs 39

| CHEY_FIPS 1233
{Fps
15ATUS
[IERIFED
Shape.anes
| Snapelen

1§ Fadturas

Dspray [ Soares sa ey

Wetland Selection Methodology

To select wetlands according to the above specifications, a GIS-based methodology has been
developed. This process is performed on a per-county basis. The methodology is outlined below:

1. Navigate to the Field Verification Tool installation package located at V:\Installs\GIS
Misc\NWIiField Verification Selection\Package'setup.exe. Complete the installation
process. This step only needs to be done once so if you have already completed the
installation please move on to step 2.

2. If one does not already exist, create a folder in your D:\Working folder named ‘Field
Verification’

3. In ArcCatalog, create a new personal geodatabase in your Field Verification folder
named Countyname_Stateabbreviation FV (i.e. Huron OH FV).

4. In that new PGD, create a new polygon featureclass named FIELD VERIFICATION.
Import the coordinate system and the schema from the SDE WET_POLY layer.
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9.

10.

11.

12.

13.

14.
15,
16.

Open arcMap and add the SDE WET_POLY and NWI_COUNTY layers to the new map
document.

If you have already installed the FVSelect.dll, please continue to step 7. Otherwise,
Navigate to Tools > Customize > Commands > Add from File and add the FVSelect.dll
from the folder C:\Program Files\FV Select.

Navigate to the NWI category in the Categories Window and from the Commands
window drag both the ‘Select NWI" and ‘Field Verification Selection’ buttons to the
toolbar.

Click on the ‘Select NWT" button and choose the state and county of interest, then click
on the “Select’ button,

Extract (do not check out) the selected features to your County’s PGD and choose to
change the layers and table to point to the extracted data.

Add the SDE GrtLks_All_Roads layer to the map document. Select by location all roads
intersecting your county and export as a feature class in the same projection as the data

Jrame into your County’s PGD. This feature class should be named ‘GrtLks_All Roads’.

Add to map document. Remove the SDE GrtLks_All_Roads layer from the map
document.
Add the Vector. GLAROGIS.PARENT TABLE from the vector database on SDE to the
map document as well as the new FIELD_VERIFICATION layer from your PGD.
Make sure the following are true:
a. These feature classes must be present and have these specific names in the TOC:
i. WET POLY
ii. GrtLks All Roads
iil. NWI_ COUNTY
iv. FIELD VERIFICATION
b. The parent table must be in the map document and must be the only table in the
map document
c. There must not be any raster layers in the map document
Begin an edit session with the FIELD VERIFICATION layer as the current editable
laver.
Click the “Field Verification Selection” button to start the selection process.
Once the selection is completed, save edits and stop editing session.
Backup your County’s PGD to the appropriates State’s folder in
WiGreatLakes NWI_Update\Field Verity

Creating Field Verification Maps

Create Overview Map of County

1.

Make sure before you begin that the MapBook is installed on your computer. [t will appear
as a tab on the Table of Contents in ArcMap. If not, navigate to V:\Installs\GIS
Misciextensions\DS_MapBook\DS Map Book v2 Edited\ install.bat to install a customized
version of the extension.

If you haven’t aiready, copy the “Field_Verification_OverviewMapbook Tempiate.mxd’
and ‘Field Verification Mapbook Template.mxd’ files from

WiGreatLakes NWI_Update\Field Verify into your FIELD VERIFICATION folder on
your D:/ Drive.
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Create a new polygon shapefile named “Overview Grid” saved to your D Drive that will be
used to divide the County into 4 parts. Add a text field named “Index”. This shapefile can
be reused and is just for cartographic purposes so this step only needs to be done the first
time you complete this process.

Open ‘Field_Verification_OverviewMapbook Template.mxd’ and view the data source
properties for the FIELD VERIFICATION featureclass. Reset the source to the

FIELD VERIFICATION feature class for the County you are printing field maps for.
Zoom to this layer.

Symbolize the vector. GLAROGIS.NWI_County featureclass by the County of interest with
a White background and All Other Values gray.

Reset the data source to the Overview Grid shapefile that you created in step 3. Start an
editing session on this shapefile and delete all features in the shapefile. Create a square
around the County of interest and then cut this square into 4 quadrants and fill in the text
field you created for the shapefile with the number of the quadrant.

Update Title with appropriate County name and placement.

Print the map.

Label the FIELD _VERIFICATION feature class by the NWI_KEY field.

. Click the *Map Book’ tab in the TOC and right-click ‘Map Series’ and delete series if one

exists already. Right-click “Map Book” and choose ‘Add Map Series’.
a. Set up the first screen like below. Click “Next’

TheMap Senes uses one of the data framez in the lavout @ the Detalt Data Frame. This data
is showh =t 3 differert extent on each page. The extents of ties are defined by one of the

podygon layers in the data fame.

Chaoss the detad data frame: p Ity L apey
Lapers Ra Choose the indes tayer: o
' ] Overdewind e

This field specifies the page name

CBank Mewt> | Cancet
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b. Set up the second screen like below. Click ‘Next

By defauk the Map Series shows a page for each bt [polygon) in the Index Layer. You can
reduce the number of pages in you senies by selecting enly certain tles or by automatically

eliminating pages that don't contain interesting features,

¢ Choose tiles -~ ~ Suppress tiles
% Use all of the tiles W Deon't use emply Hes. A e is emphy
uniess # contams data hrom at least
7 U thay salantad Bl one of the follewing selected layers:

€ Lse the visible tes [ FIELD VERIEICATION

: bajor Beads
k {7 vector, GLARDGIS . Mw]_County
U] counties24K_rag

< Back Mewts> | Cancel

o

¢.  Set up the third screen like below. Click ‘Finish’

The Map Senes provides several different options for Fiting a tile te the data frame.

- Extert - - Optiors -
| ¥ Wariable - Fit the tiles o the data frame I~ Rotate data using value from this fisld:

Margin |0 [percent ) i ]
£ Fiued - lﬁ,]wayg draw at this scale r.,. C‘Ip data to the outline of the e

1: r_~“ 7 o k)

£~ [Diata driven - The zcale for zach tile iz : {™ Label neighboring fles?
‘ specified in this indey laver fisld _|

< Back I Lancel

11. There are now maps for each quadrant you created. Double Click page 1 and change the
title to “X County Page Y” and then print the page. Do this for each page.
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Create the Field Maps

1.

2. Update the TOC for the specific County

Open the Field_Verification Mapbook Template.mxd file. Edit the county and state in the
top-right corner of the layout.
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a. Start with the ‘Full County View’ data frame. Change the County symbology to
vour County of interest. This County should be White while all other values are
gray. Pan the data frame so it can be seen on thewmap and tweak the scale so you can
see the entire County.

b. Change the ‘Scaled Local Identifier’ data frame next. For the GrtLks All Roads
feature class, set the data source to the GrtLks All Roads featureclass from your
PGD for the County of interest. Also for the vector. GLAROGIS.NWI_County
feature class change the symbology to your County of interest with the same beige
color and all other values gray. Note: This data frame should stay at the scale
1:120,000.

c. Finally, change the Wetlands Features (1:6000) data frame. For the
GrtLks_All_Roads, FIELD VERIFICATION, and NWI_County feature classes set
the data sources to the data from your PGD for the county of interest following the
same procedure seen in the above step. Pan to your County, Note: This data frame
should stay at the scale 1:6,000.

d. Inthe top right corner of the map, change the name of the County to your County of
interest.
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3. Click the Map Book Tab in the TOC. Right-click ‘Map Series’ and Delete Series if one
exists. Right-Click ‘Map Book’ and select ‘Add Map Series.’

The Map Series uses one of the daba frarees in the lapout a3 the Detal Data Frame. This data
iz shown at 3 different extent on sach page. The extents of tiles are defined by one of the

polygon lavers in the data frame.

Choose the detail data frame: ~ Index Layer
|Wetland Features (1:6000) | Chaose the indes layer:
{FIELD_VERIFICATION ]

Thiz fisld specifies the page narme

fand Mext » ? Cancel

b. Set up the second screen just like the one below. Click “Next

By default the Map Senes shows a page for each til {polygon] ir the Index Layer. You can
- teduce the number of pages in you series by selecting anly certain tiles cr by automatically

eliminating pages that don't contain interesting features
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c. Set up the third screen just like the one below. Click ‘Finish’

The Map Sedes provides several different optiens for Btting & tile to the data frame.
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d. The map book is now all set up and ready. Double-click on page 1
4. There are Extent Windows set up in the Full County View and Local Identifier Data Frames
based on the Wetlands View (1:6000) data frame. The one in the Full County View data
frame will appear as a red dot somewhere in the County. For the Local Identifier data
frame, you will need to pan around the county to find the red square extent window. Make
sure to have this centered for each map.
5. You will need to do these last 2 steps manually for each map.

a. Note: Ifthere are more than 1 wetland in the Wetlands View (1:6000) data frame,
create a callout graphic pointing to the wetland(s) that is not the primary focus of that
map.

b. Note: Sometimes a wetland is too large to fit fully in the Wetlands View (1:6000)
data frame at the 1:6000 scale. If this is the case, right-click ‘Map Series’ and select
‘Series Properties. Change the Extent to Variable with a 5% margin and click
‘Finish’. You will have to refresh the current page you were working on for this to
take effect. Make sure however that after you are finished with that current page, to
go back to the “Series Properties’ to change the extent back to Fixed at 1:6000.

6. After the first map is complete right-click the page you are on and click ‘Print Page’.
7. Double-click on the next map and follow steps 4-6 until you finish all maps.

Field Verification

Once the field verification maps are created they need to be sent to cooperators or visited by DU
staff. This project does not have a lot of time budgeted to perform the field verification; therefore
most of the field verification will be performed by cooperators or volunteers. The volunteer time
was recorded on a time sheet and approved for match funding for this project.
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Field Verification Assessment and Updates

Once the field maps have been verified in the field and returned to DU, they need to be entered into
the NWI Photos geodatabase, compared to the updated NW1 data, and make any corrections to the
updated NWT,

Check out NWI Data and Add Verification Layers

1) In ArcCatalog, create a new Personal GeoDatabase on your working drive using the
County_State_AA_date (ex: Jackson_ MI_AA_06 20 08) naming convention.
2) Follow the NWI check out procedures
3) Add the NWI_Photos SDE layer in the NWI_Other GeoDatabase to your map document and
change version.
a. Click on Source tab on the bottom of the ArcMap Table of Contents
b. Right Click on sde.Default (glaro_sde) and go to “change version”
c. Change the version to “NWI_Photos”
4) Add NWI Field Verification table (Make sure this table is from the NWI_Phtotos version as
well, if not, change it like in step 3.

Add Field Verification Point and add attributes

For pre-selected sites:

1} Use the Find tool (Edit > Find), Features tab to find and zoom to the Wetland # of the pre-
selected site that was field verified.

2) Start Editing the NWI_Photos layer and create a point that corresponds to the location of the
photo drawn on the field veritication map.

3) Add attributes from field verification form to the attribute table.

4) Add digital photo to the raster attribute, click on the attribute and navigate to the photo.

For field selected sites:

1) For field selected sites already in shapefile (OH NRCS), add the shapefile and “copy” and
“paste” the points into the NWI_Photos layer. Make sure all of the attributes are copied into
the NWI_Photos Layer.

2) For field selected sites without a shapefile, locate the location based on the Lat/long or
intersections and aerial photos and add the point like in the pre-selected site.

Update NWI Field Verification Table

1) Add the county, state, NWI Key, NWI code (from the NWI polygon), Field code (from the
field data sheet, and the preseleted field.

2} Be sure to look at the field photo and double check that the NWI class from the field
verification makes sense. For the NWI codes, only go to the CLASS level (PUB, PEM,
PAB, PFO, PSS, LLUB), as we are not verifying the subclasses or modifiers.
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3) For the converted wetlands — Identify them in the Field Verification Table as: CA =
Converted due to Agriculture, CD = Converted due to Development, CR = Converted
due to Recreation, CO = Converted due to Other.

Update the NWI data

1) Update the NWI code in the NWI polygon layer if the class was different from the field
verification.

2) Update the NWI polygon shape if necessary

3) Make sure to change the Field Verification attribute to “YES”,

Final QA/QC and check into SDE

1) Run the QA/QC process on the NWI county data and then send to Analyst to check back
into the SDE layer.

2) Change the NWI status layer to Finished.

3) Notity Blair to reconcile and post NWI Photos version (specifically mention NWI_Photos
featureclass and FIELD VERIFICATION table) to the default version.

Create Accuracy Assessment Table

1. Create an ODBC Connection to the SQL Server Database for your computer if not already
created. If one is already created, proceed to step 2.
a. From the Control Panel, open Administrative Tools and then Data Sources (ODBC).
b. The ODBC Data Source Administrator Window opens. On the System DSN tab and
click “‘Add’
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User DSN - Spsterm GSH ] File D5 | Drivers | Tracing | Connection Pacling | About |
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¢. Scroll down the list on the Create New Data Source Window and select SQL
SERVER and click ‘Finish’

Select a driver for whick you wart to set up a data sowrce.

Hame I Ake
Microzoft FosPro VFF Griver [*.dbf]
Microzaft 0B for Oracle
Microgoft Paradoy Driver [".db §
Microzoft Parados-Treiber [.db )

1 Microsoft Test Driver [*mt; "osv)
Microzoft Teut-Tretber [.tst; " csv)
Microsoft Visual FoxPro Driver
Microsoft Visual FoxPro-Treiber

{ SOL Server
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*'5'* :

B

g F iﬂish_ N é Cancel

d. On Create a New Data Source to SQL Server screen, name the data source ‘vector’
and describe it as ‘vector’. In the Server drop down menu, choose ‘GLARO_SDE’.
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Thez wiizard vall help pou create ar DDBC data source that you canuse to
connect to UL Server,

what name do you want to use to refer o the data source?
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On the Microsoft SQL Server DSN Configuration screen, select the second radio

button as seen below and make sure the ‘Connect to SQL Server....." box is checked.

For Login ID enter your user name and for password enter your SDE Password.
Note: This is different than your Windows authentication password you login to
Windows with. Click ‘Next’

Hove should SGL Server verify the autherticity of the legin {D7

 With Windows MT authertication using the netwark login 1D,

@ With SHL Server authentication using a login 10 and password
T entered by the user,
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Leave everything on the next screen the same and Click ‘Next’

I Change the defaul database to:

I Attach database flename:
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h. Click *Test Data Source’ and if successful, Click “OK’. If unsuccessful, go back and
double check all settings are correct.

& new DB data source will be created with the following
configuraticr

Micrasoft SGL Server QDEC Draver Yersion 03851132

sData Source Name vector sde

Data Source Descnphiors vector sde

Lerver GLARD SDE

Database: [Default

{Language: (Default}

Transiate Charactes D ata Yes

tog Long Running Queries: No

Log Driver Statistics: Mo

ize Integrated Secumity: Ko

Llze Regonal Settings: No

tPrepared Staterments Ophiars Dhop temperary procedures on
jistonmect

Use Faifover Server Mo

Use ANSI Guoted |dentifiers: Yes

Use ANS| Mull, Paddings and Wamings: Yes
Data Encryption: Mo

[ TestDataSouce.. | ok | cancel

2. If you have not done so already, copy the ‘ Accuracy Assessment Matrix.rpt’ file from
WiGreatLakes NWI_Update\lield Verify onto your D Drive. This is a Crystal Reports file
which requires that Crystal Reports be installed on your computer. If you have not already
done so, install Crystal Reports for ESRI from the ArcGIS media.

3. Open the ‘Accuracy Assessment Matrix.rpt’ file. If it is not already in the Preview mode,
click on the ‘Preview’ tab on the left side of the window.

Accuracy Assessment for Jackson Sounly, Michigan

Classiten Datd
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R
To view the data for a particular county, click on the Refresh button %% on the toolbar. If

you are asked if you want to Refresh Report Data, select ‘Prompt for new parameter values
and click *OK”

{27 Uze cunent parameter values

(e Promat for new parameter valyss

! DK H Cancel H Help ]

Enter a state and county from the dialog and click ‘0K,

Before continuing, ensure that all wetlands have been properly classified. For the purposes
of field verification, we are only classifying to the Class level, meaning that the only valid
entries for NWI Code or Field Code in the field verification table are CA, CD, CR, PAB,
PEM, PFO, PSS, PUB, and LUB. Any features that have an invalid NWI Code or Field
Code will be tallied in red text as an ‘Incorrectly Classified Wetlands® notation in the
bottom-right corner of the report. Correct these entries are refresh the report. If the notation
does not appear, all wetlands have been classified correctly.

From the File menu, select Export > Export Report. Select format ‘Adobe Acrobat (PDF)’
and click ‘OK".

Name the file “County_State_AATable_Date™ i.e.”Jackson MI AATable 06182008 and
save in the appropriate State’s folder in W:\GreatLakes NWI Update\Field Verify,
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This project will result in the creation of two NWI products. All products will be in Albers Equal
Area projection as used by the FWS in the NWI MDG. The first product is the DU MGD that will
be used to track the status of wetlands across Illinois. Since no additional attributes can be added to
the FWS MGD, another product will be created that will be sent to the FWS for inclusion into the
NWIMGD. Therefore, all additional fields in DU’s MGD will be removed before the layer is sent
to the FWS. In order to accomplish this, another version of DU MGD will be created which will
have all records of converted wetlands and DU added fields removed.

A state-wide update of the Illinois NWI has been sent to the FWS NWI coordinator. The NWI
coordinator will then perform a review of the data and approve it for inclusion in the official NWI.
After approval from the NWI Coordinator, a FWS GIS specialist runs the FWS QA/QC tool on the
updated NWI data. The NWT update must pass the tools test in order to be incorporated into the
NWI master geodatabase. For more information on this process, please contact the FWS NWI
coordinator.
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The reporting for the NWTI update is based on a state-wide analysis and county by county analysis
using the full DU updated NWI dataset. The dataset sent to the FWS for inclusion in the official
NW1I data can not be used for comparison between the original and updates NWI (see Chapter 8§ for
more details). Both wetland numbers and wetland acres were determined and compared between
the original NWI (1980-1988) and the updated NWI (2005). The wetland numbers and acres were
generated using the status, conversion type, image date and parent key. This chapter will explain
the process for calculating the number and acres using the additional attribute fields.

It is impertant to note that wetlands identified in the update that were not in the original, are
not necessarily newly created wetlands. In many cases, the scale of the imagery used in the
update (2005) was better than what was used in the original classification. Therefore, many of
the newly identified wetlands are small and would not necessarily have been seen in the
original classification.

Also note that summing the number of wetlands from the county analysis will not equal the

state-wide number because the wetlands that overlap county boundaries will be double
counted.

Data Organization and Pre-processing

Below are the data organization and pre-processing steps that need to be performed on the data
before calculating the wetland numbers and acres. Some of the layers below refer to data layer
names specific to the Ducks Unlimited system, but you can substitute your own county layer or
other boundary layer. In summary, the below process extracts the wetlands for a given state from
the Great Lakes NWI wetlands geodatabase and adds the Parent Key attribute to identify those
wetland that were moditied (changed class) from those that were converted.

In ArcCatalog, create a new personal Geodatabase called “state_stats” — with “state™ being
the name of the state you are summarizing,

Open ArcMap

Add GLAROGIS.USA County and GLAROGIS.WET POLY layers

Select by state name in the USA_County layer the state you want to summarize
Select by location all WET POLY that intersects the selected counties.

Export the selected polygons to the state stats personal geodatabase and name it
“WET POLY™.

Add an attribute called “Parent” to the newly created “WET _POLY” layer (Text, 2)
Add the PARENT Table
Join the PARENT Table to the WET POLY layer.

Select by attribute in the WET POLY layer where Parent Key is not NULL
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Calculate the Parent attribute = Y
Switch selection

Calculate the Parent Attribute =N

Original Wetland Numbers and Acres

In order to report wetland numbers from the original NW1 classification, a selection of wetlands is
performed where the “Image Date” is from the dates that the original classification was performed.
The original dates can be determined from the FWS NWI metadata. For the state of Indiana the
original classification was performed from imagery between 1980 and 1988. In summary, the
below process selects the wetlands with an image date between 1980 and 1988, intersects it with the
county layer and summarizes the number and acres of wetlands by county.

Select from WET POLY:

Image Date < 1989

Create layer file from selection

Intersect selection with county, and name WET POLY Org Cnty

Re-calculate the Acres field

Summarize by county name on Acres

Current Wetland Numbers and Acres

In order to report current wetland numbers from the NWI classification, a selection of wetlands is
performed where the Status is Active (0). In summary, the below process selects the wetlands that
are active based on the most current imagery (2005 for Indiana), intersects it with the county layer
and summarizes the number and acres of wetlands by county,

Select from WET POLY:

Status = 0

Create layer file from selection

Intersect selection with county, and name WET POLY Act Caty

Re-calculate the Acres field

Summarize by county name on Acres
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Fully Converted Wetland Numbers and Acres

In order to report the wetland numbers that were fully converted (the entire wetland was converted),
a selection of wetlands is performed where the “Status™ is ““1 - Inactive” and “Partial” is “N” (NO)
and “Conversion Type” is not “Null”. The selection is then intersected with the county layer and
summarized to determine the number and acres of wetlands by county.

Select from WET POLY:

Status = [, Conversion type is not NULL, Partial = N

Create layer file from selection.

Intersect with county layer and name WET POLY_Full Cnty

Re-calculate the Acres field

Summarize on county by acres.

Partially Converted Wetland Numbers and Acres

In order to report the wetland numbers that were partially converted (only part of the wetland was
converted), a selection of wetlands is performed where the “Status” is “1 - Inactive” and “Partial” is
“Y” (Yes) and “Conversion Type” is not “Null”. The selection is then intersected with the county
layer and summarized to determine the number and acres of wetlands by county.

Select from WET POLY:

Status = 1, Conversion type is not NULL, Partial = Y

Create layer file from selection (note the number of records in this selection).

Intersect with county layer and name WET POLY Part Caty

Re-calculate the Acres field

Select from WET POLY:

Status = 0 (Active)

Create Layer file from selection (WET POLY Active)
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Intersect WET _POLY_Part_Cnty with the WET Poly active selection and name
WET POLY Part Act.

Dissolve all polygons that have the same NWI Key (Check to make sure you have the same
number of polygons as were in the WET_POLY Partial selection), name layer
WET_POLY Part Dis.

Add a field called ACRES_PAD and calculate acreage.

Intersect WET_POLY _Part Dis with county layer and name result
WET _POLY_Part Dis Cnty

Re-calculate the Acres field,

Add a new field called JOINCODE and populate the field so that JOINCODE =
[INWI_Key|&[County name].

Add a new field to WET_POLY_Part_Cnty called JOINCODE and populate the field so that
JOINCODE = [NWI_Key]&[County name].

Join WET _POLY_Part_Dis_Cnty to WET _POLY _Part Cnty based on the JOINCODE
field.

Export the joined WET POLY Part_Cnty layer to a new feature class called
WET_POLY Part Final.

Select records where ACRES PAD IS NULL.

Populate the ACRES_PAD field for the selected records to equal 0.
Create new field called “Part_Acres”

Caculate Part_Acres as Acres — Acres PAD

This is the number of acres that were converted for the partial wetlands.

Summarize on county by “Part_Acres”,
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Additional Wetland Numbers and Acres

In order to report wetland numbers identified in the updated NWI and not in the original NWI
{(“new” wetlands). a selection of wetlands is performed where the “Status” is “0 - Active” and
“Image Date™ is greater than “2005” and “Parent Key” is “N”.  The selection is then intersected
with the county layer and summarized to determine the number and acres of wetlands by county.

Select from WET POLY:

Status = 0 and Image Date > = 2005 and Parent Key =N

Create layer file from selection.

Intersect with county layer and name WET POLY Add Cnty

Re-calculate the Acres field

Select Attribute for “PW?”, “Pf” and “PEMAS” and switch selection

Summarize on county by acres.
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Chapter 10 - Results
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The results reported in this document are for planning purposes only and are not intended for
regulatery purposes. Before using any of the reported results, the user should have a through

understanding of the methods reported in the previous chapters. Please see Appendix C for a

list of wetland statistics by county.

Wetland Conversion by Number and Acreage

The total number of NWI wetlands (circa 1980-1988) that were fully or partially converted (circa
2005) was 18,354 (Table 1). A majority of the wetlands converted were fully converted (14,793).
The total acreage of NWI wetlands (circa 1980-1988) that were fully or partially converted (circa
2005) was 34,509.23 (Table 2). The average size of the converted wetlands was 1.88 acres. The
majority of the converted wetlands were due to agricultural purposes (53%) with development being
the second largest percentage (44%). The geographic distribution of the wetland conversion is
concentrated in the northeast and south-central parts of the state (Figure 1). The number of acres
converted by county varied from 7 to 2,659 acres.

Table 1: The number of wetlands converted by conversion type (1980-88 to 2005)

AGRICULTURE DEVELOPMENT RECREATION OTHER
Number Yo Number Yo Number %a Number Yo TOTAL
FULLY CONVERTED 8,331 56.32% 5,880 403.42% 209 1.41% 273 1.85% 14,793
PARTIALLY CONVERTED 1,318 37.04% 2,037 57.20% 158 4.44% 47 1.32% 3,561
TOTAL 9,650 52.58% 8,017 43.68% 367 2.00% 320 1.74% 18,354

Table 2: The acreage of wetlands converted by conversion type (1986-88 to 2005)

AGRICULTURE DEVELOPMENT RECREATION OTHER

Acres Yo Acres Yo Acres Yo Acres Yo TOTAL
FULLY CONVERTED 11,420.62 59.68% 8,871.46 3581% 224.07 1.17% 619.93 3.24% 19,135.08
PARTIALLY CONVERTED 8,641.57 56.21% 591229 38.46% 428.51 2.79% 390.78 2.854% 15,373.15
TOTAL 20,062.1% 58.14% 12,783.75 37.04% 652.58 1.88% 1,010.71 2.893% 34,509.23
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Wetland Conversion by NWI Class

The highest percentage of the wetlands converted was open water (41%), with emergent at 38% and

forested at 13% (Table 3). When comparing the wetland classes converted by acreage, the

emergent wetlands had the highest percentage (36%) and the forested classes is second with 35%
while open water had only 14% of conversion acres (Table 4). Therefore, the emergent wetlands
were converted at a lower rate then the open water wetlands, but larger areas of emergent were
converted when the conversion happened. The majority of the open water wetlands converted were
small backyard ponds of less than a acre in size.

Table 3: The number of wetlands converted by wetland class (1980-88 to 2005)

AQUATIC SCRUB-

BED EMERGENT FORESTED SHRUB CPEN WATER SHORE QTHER
Number 9%  Number Yo Number % Number % Number % Number 9% Number % TOTAL
iFULLY CONVERTED 291 2% 5452 37% 1,310 8% 897 5% 8,959 47% 46 0% 38 0% 14793

" PARTIALLY
CONVERTED 28 1% 1,527 43% 1,082 3% 258 7% 602 17% 1 0% 53 1% 3,861
;TOTAL 318 2% 6,979 38% 2,402 13% 955 5% 7,561 41% 47 0% 91 0% 18,354
Table 4: The acres of wetlands converted by wetland class (1980-88 to 2005)
AQUATIC SCRUB- OPEN

BED EMERGENT FORESTED SHRUB WATER SHORE OTHER
Acres %  Acres Yo Acres Yo Acres Yo Acres Yo Acres Yo Acres %  TOTAL
FULLY CONVERTED 175 1% 711 37% 4608 24% 2,158 11% 4114 21% 72 0% 899 5% 19,135
" PARTIALLY CONVERTED 24 0% 5245 34% 7354 48% 1143 7% 803 5% 22 % 781 5% 15,372
TOTAL 189 1% 12,356 36% 11,960 35% 3,301 0% 4,917 14% 94 0% 1,680 5% 34,507
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Wetlands not Included in the Original NWI

It is important to note that wetlands identified in the update that were not in the original, are
not necessarily newly created wetlands. In many cases, the scale of the imagery used in the
update (2005) was better than what was used in the original classification. Therefore, many of
the newly identified wetlands are small and would not necessarily have been seen in the
original classification. The average size of the added wetlands was 1.75 acres, which is below
the minimum size (2-3 acres) of the original NWI mapping scale.

There were a total of 48,899 additional wetlands that were added to the inventory, with a total of
85,671 acres (Table 5). Of the wetlands that were added, 75% were open water, followed by
emergent, forested, aquatic bed and other. The sizes of the additional open water wetlands averaged
slightly over an acre (1.25) and were mostly “backyard ponds”. There was a significant amount of
emergent wetlands added to the inventory with 24,916 acres added. The spatial distributions of the
added wetlands are displayed in Figure 3 (number) and Figure 4 (acreage).

Table 5: The number and acres of additional wetlands by wetland class

AQUATIC SCRUB- OPEN
BED EMERGENT  FORESTED SHRUB WATER SHORE OTHER

Acres %  Acres % Acres %  Acres %  Acres Y% Acres %  Acres %  TOTAL

ADDITIONAL
ACRES 1111 1% 24,9186 29% 4,008 5% 3390 4% 45885 54% 0 0% 6,291 7% 85671
ADDITIONAL
NUMBER 873 2% 8980 18% 1,225 3% 658 1% 36,627 75% 0 0% 536 1% 48,899
AVERAGE SIZE 1.27 277 3.36 5.15 1.25 ©.00 11,74 1.75

96



i
il
o

i

el S
e R
o

e e
2 .wNarw“.w%m\

- el

&

—
o
%@%@

m%

.umw@.&mwww :

o

o
Lt
&

5
i

R mm.\aw\ s
e i
D Ay
el e
h$@W#%. %@%

.>
S

=

o

G

- -
c .w.%ﬁ.mm.wm
B

.

Additional Wetlands

{Number}

81

- 18y

2

1
o

2130
3

11385

391

1

213

I wetlands by county

1R

The number of additi

-
Y

Figure 3

97




o

u.w.ﬁ o .w.v\\.m.w
L
.

e
i
e

i
=

-

o

.

i

e
e M\M\W%._y e
i o

Additional Wetlands

{Acerage)

5-107%

75

by county

The acreage of additional wetlands

.
.

bl
&
.
)
=1
"

[~

G8



Net Wetland Change from 1980-1988 to 2005

Please use extreme caution when using these numbers. The reported change in wetlands is a
useful planning tool; however, several factors should be used in conjunction with the reported
numbers. First, as described in the additional wetlands section above, the additional wetlands
may or may not have existed during the original classification due to the scale of the original
imagery. Second, the wetland change does not consider wetland type in the analysis, All
wetlands are not created equal when determining habitat value or function. For instance, a
net gain of 5,000 acres in a county may sound good, but if there was a loss of 10,000 acres of
emergent wetlands and a gain of 15,000 acres of open water (backyard ponds) than this would
not necessarily be good as far as habitat value.

For the state of Illinois, there was a net change of 30,545 wetlands with a gain of 51,164 acres
(Table 6 and 7). The wetland classes that lost wetlands were Forested, Unconsolidated Shore (open
water) and Scrub-Shrub. However, the scrub-shrub class had a gain when looking at net change in
wetland acreage. The wetland losses (number) were found in Paitt, Warren, Henderson, Lee,
Winnebago and DuPage Counties (Figure 5). Acreage losses were found in Mercer, Putnam,
Henderson, Pike, Winnebago, DuPage, Clinton and Gallatin Counties (Figure 6).

Table 6: The net change in wetland numbers from 1975-90 to 2006-7

99

AQUATIC SCRUB-
BED EMERGENT FORESTED SHRUB CPEN WATER SHORE OTHER
Number %  Number Y% Number % Number %  Number % Number % Number % TOTAL
' CONVERTED
NUMBER 319 2% 6,979 38% 2402 13% 855 5% 7,561 41% 47 0% 91 0% 18,354
! ADDITIONAL
¢ NUMBER 873 2% 8,980 18% 1,225 3% 658 1% 36627 T5% 0 0% 536 1% 48,899
554 2,001 1,177 -297 29,066 -47 445 30,545
Table 7: The net change in wetland acreage from 1975-90 to 2006-7
AQUATIC SCRUB- OPEN
BED EMERGENT FORESTED SHRUB WATER SHORE OTHER
Acres %  Acres Yo Acres %  Acres Y% Acres % Acres %  Acres %  TOTAL
CONVERTED
ACRES 196 1% 12,356 36% 11,960 0 3301 10% 4917 0 94 ¢} 1,680 5% 34,507
ADDITIONAL
ACRES 1,411 1% 24916 29% 4,098 5% 3,390 4% 45865 54% 0 0% 8,291 7% 858671
TOTAL 912 12,560 7,862 89 40,948 94 4,611 51,164
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Field Verification

INHS Field Assessment

A summary of the INHS field assessment of five watersheds for the NWI Update follows:
“...INHS scientists visited five watersheds throughout Tllinois and independently mapped their
wetlands. These data were then compared to the new NWTI to estimate the errors from including
wetlands that were not wetlands (inclusion error) and omitting wetlands that should have been
included in the NWI (omission error). Error estimates varied by watershed, primarily due to region
and watershed specific difficulties in assessing wetlands from aerial imagery, as is done when
creating the NWI. In summary, error of omission ranged from 11% to 33%. Error of inclusion
ranged from 3% to 29%. Generally the updated NWI improved the accuracy of the boundaries of
existing wetlands. However, the new NWI was conservative at either removing wetlands from the
previous NWI that were no longer present, or adding wetlands to the NWI. While the majority of
wetlands in the NWI are generally mapped correctly, small (less than 3 acre) and forested wetlands
provided the greatest mapping challenge and were by far the most common sources of error in the
NWIL” In the discussion, “The relatively high error rate is not surprising, given the number of
wetlands in Ilinois and the limited resources DU had to map wetlands. The NWI is a tool used by
many organizations. It is not a definitive map of all wetlands in {ilinois. In order to delineate
wetlands scientists are needed in the field at a specific site at a specific time.” The complete INHS
assessment 1s included in Appendix A.

The INHS assessment confirms that the NWI should not be used for regulatory wetland
delineations. Mapping moist soil wetlands, small wetlands, linear wetlands and forested wetlands
are difficult and in some cases impossible from aerial photos. While DU used multiple dates and
seasons of imagery to limit the errors, some wetlands are not possible to delineate from aerial
photos. DU is currently working on some analysis combining radar imagery, soils and high
resolution digital elevation models that could be used in the future to increase the accuracy of the
NWI wetland delineation. However, the NWI classification serves as an important data layer for
habitat inventory, habitat modeling and planning purposes and was never designed to identify
wetlands for regulatory purposes. The INHS assessment is important for understanding the errors
assoclated with the NWT layer. This can become a critical piece of information when applying
habitat models derived from the NWI layer for decision making.

DU and Sierra Club Assessment

During a four month period in the spring and early summer of 2009, DU visited 1,159 sites
throughout Illinois (Figure 7). All sites were entered into DU’s NWI geodatabase (Figure 8) and
will be used to assist in the classification process and final assessment of the NWI update product.

Two Training sessions were developed and presented to over 50 Sierra Club and Prairie River
Network volunteers. The first training session was on Saturday April 4™ at the Aurora West
Library, Aurora, Illinois. The second training session was on Wednesday May 13™ at the
Champaign Public Library, Champaign, Illinois. The training sessions included a background on
the project, overview of the field verification methods, basic wetland class identification,
verification instructions, and a practice field experience.
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2 BV Field Verification Sites

Figure 7. The field sites visited for this project.
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Figure 8. Example of the field verification database

Currently, DU has received 1,525 field verification sites from the Sierra Club volunteers. It is
anticipated that an additional 500 sites will be verified by the end of September 2010. The total
number of field sites verified should be over 3,000. The final results from this assessment will be
published in an addendum to this report in December 2010.
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Appendix A — Assessment of Duck Unlimited

Update of the Illinois National Wetland
Inventory
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Assessment of Duck’s Unlimited Update of the Illinois National Wetland Inventory
Dr. Michael Ward and Dr. Allen Plocher
Illinois Natural History Survey

1806 S. Oak St Champaign, 1T, 61820

ABSTRACT

In 2009 and 2010, scientist at the Illinois Natural History Survey evaluated the accuracy of
Duck’s Unlimited’s updated National Wetland Inventory (NWI) for Illinois. The purpose of this
study was to determine the accuracy of this new NWL In order to evaluate the NWI, INHS
scientists visited five watersheds throughout Itlinois and independently mapped their wetlands.
These data were then compared to the new NWI to estimate the errors from including wetlands that
were not wetlands (inclusion error) and omitting wetlands that should have been included in the
NWI (omission error). Error estimates varied by watershed, primarily due to region and watershed
specific difficulties in assessing wetlands from aerial imagery, as is done when creating the NWIL
In summary, error of omission ranged from 11% to 33%. Error of inclusion ranged from 3% to
29%. Generally the updated NWI improved the accuracy of the boundaries of existing wetlands.
However, the new NWI was conservative at either removing wetlands from the previous NWI that
were no longer present, or adding wetlands to the NWI.  While the majority of wetlands in the NWI
are generally mapped correctly, small (less than 3 acre) and forested wetlands provided the greatest

mapping challenge and were by far the most common sources of error in the NW1.

INTRODUCTION
As with any inventory it is important to understand the error associated with both including
incorrect data and leaving out data that should be included. Quality assurance and quality control of

data is now standard procedure when conducting large scale monitoring and inventory projects. The
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National Wetland Inventory (NWI) is a large endeavor that has historically been known to have a
large amount of error, but it is still widely used and accepted as a valuable data source and tool for a
wide variety of scientists and other professionals. The previous inventory was known to contain
inaccuracies in the designation of wetlands, the categorization of wetlands, and the mapping of
wetlands; therefore, when a much needed updated NWT was proposed for Illinois one of the first
concerns was the accuracy of the inventory. The new NWI proposed by Duck’s Unlimited was
intended to improve the overall accuracy of the NWI and to update the inventory to reflect wetlands
that had been lost and gained since the original inventory in 1980.

Scientists at the Illinois Natural History Survey (INHS) were the natural fit to conduct
analysis of the accuracy of the NWI given their familiarity with the previous NWI and their
expertise to identify wetlands (i.e. botanists, soil scientists, wetland scientists). In addition, scientist
associated with the Illinois Department of Transportation at INHS had already initiated research to
map wetlands in specific watersheds in Illinois, and INHS scientists with the Critical Trends
Assessment Program (CTAP) were visiting randomly selected wetlands on a yearly basis and could
also contribute to the evaluation of the new inventory. Given this expertise, scientists at INHS
evaluated the accuracy of the new inventory in two different quantitative ways as well as in a
qualitative fashion. Once wetlands were identified and mapped via site visits, these maps were
compared to the new NWTI in order to determine the percentage of wetlands that were missed by DU
(etror of omission), as well as the percentage of wetlands that were included, however did not meet
the legal definition of a wetland (error of inclusion). I[n addition to these quantitative measures of
accuracy, we conducted qualitative measures to determine what factors were associated with these
errors. For example, did DU have better accuracy mapping emergent wetlands in an agricultural
landscape as compared to mapping forested wetlands in a forested landscape? Finally, we provided
a qualitative assessment of the spatial accuracy of mapped wetlands and the classification of

wetlands.
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METHODS

Five watersheds were selected (Fig 1) throughout Iilinois to evaluate the accuracy of

wetland mapping in different landscapes with differing amounts of wetland acreage.

1)

2)

3)

4)

3)

Squaw Creek (Lake County) — This watershed contains at least 193 wetlands, which are
embedded in an agricultural and urban matrix. Lake County is one of the most rapidly
developing counties in the state. Because of this development many wetlands are in
various states of change. Some have been drained or filled since the previous NWT,
others have been created, and many have experience hydrological and structural
changes. From the initiation of this assessment we had assumed that this would be one
of the most difficult areas to be inventoried.

Cedar Creek (Warren County) — This watershed is embedded in an agricultural
landscape that has been extremely modified from its original condition. There are
relatively few wetlands in the landscape. We chose this location because of the issues
associated with mapping small linear and agricultural wetlands via aerial imagery.
Sugar Creek (Macon County) - This is another watershed in an agricultural matrix.
However, there is more development and topography in this watershed.

Beaucoup Creek (Perry County) — This watershed is in a forested, rural landscape that
includes many forested wetlands that we expected would be very difficult to map from
aerial imagery. There were over 300 wetlands in this watershed.

Grassy Slough (Johnson County) — This ‘watershed’ was fundamentally different than
the others in that it is not a true watershed but rather an arbitrary location along the
Cache River that has been the location of significant wetland restoration. Because of the

amount of restoration at this location we were curious about how accurately the new
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inventory would map wetlands at various stages of restoration. Additionally, the

wetlands in this southern coastal plain landscape are rather unique statewide.

We defined a wetland to be- “those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions™
(USACOE 1987). Delineation used three criterions in defining an area as a wetland; Wetland
Hydrology, Wetland Vegetation, and Wetland Soils. Wetlands delineation followed standard criteria
for determining the existence of wetlands based on hydrophytic vegetation, hydric soils, and
wetland hydrology (USACOE 1987, 2008) and included mapping individual wetland boundaries.
Vegetation surveys were conducted during the growing season and involved visual estimates of
species dominance in ground, sapling/shrub, and tree layers, to determine if greater than 50% of the
dominant plant species are either obligate or facultative wetland plants as listed on the National List
of Plant Species that occur in Wetlands (Reed 1988). Soils were identified as hydric or non-hydric
based on field determination of evident field characteristics indicative of wetland soils (NRCS
2006). Field evidence of wetland hydrology was used to determine if wetland hydrology was
present (USACOE 2008).

To evaluate the accuracy of the NWI we simply compared GIS generated maps from INHS
site visit maps and the new NWI maps. If the wetlands overlapped by at least 50%, we considered
them the same wetland. This can become a tricky issue, when for example, INHS scientists map a
large wetland and the NWT maps roughly the same area, but instead of one large wetiand, six small
wetlands are mapped. We decided that when determining error rates that if either the Survey or the
NWTI differed in their mapping of a large wetland vs. a wetland complex of several smaller wetlands
this would be considered one wetland.

We considered INHS’s mapping of wetlands to be the “truth” while it is likely there are both
errors of inclusion and omission. Errors of omission are likely not too common given that INHS
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scientists visited all previous NWI sites, and INHS scientists only had a couple of cases in which
DU mapped a wetland that we did not visit. Errors of inclusion might have occurred, but in nearly
all cases if the survey mapped a wetland and DU did not, there was a good explanation why. For
example it was common that INHS scientists would visit a previous NWI site and determine it was
just a depression in a cornfield and not a wetland, while DU would error on the side of caution and

not change the classification (i.e., inactivate) of the wetland.

RESULTS

INHS scientists visited 635 sites, and of these 597 sites were wetlands. Of these 597
wetlands 158 (26%) were not included in DU’s NWI. Forty-one (6%) of the 635 sites visited were
old NWT sites that INHS deemed were no longer or may never have been wetlands (Table 1). On
only 11 occasions did both INHS and DU agree that an old NWI site was either no longer a wetland

or may have never been a wetland.

Table 1. Summary of the Evaluation of DU’s NWI by INHS. Error of Omission is an error
associated with not including a wetland in the NW1, while an error of inclusion is associated with

including a wetland that INHS deemed was not a wetland.

INHS Yes/ | INHS Yes/ | INHS No/ Total Error of Error of
DU Yes DU No DU Yes | Wetlands | Omission | Inclusion

Cedar Creek 27 9 15 51 0.18 0.29
(Warren County)
Squaw Creek 127 35 11 193 0.28 0.06
(Lake County)
Sugar Creek 44 6 5 55 0.11 0.09
(Macon County)
Beaucoup Creek 194 99 8 301 0.33 0.03
(Perry County)
Grassy Slough 28 8 2 35 0.23 0.06
(Johnson County)

Partial Mapping, Spatial Accuracy, and Wetland Classification

111



Because of the difficulties of mapping wetlands from aerial imagery the size and shape of
many wetlands mapped by INHS were different than that of the new NWIL. This was most
pronounced in forested wetlands (Fig. 2). One feature the new NWI improved upon was the
“offset” of the old NWI. Because the previous NWI was created by hand using Mylar overlays
many wetlands were shifted from ground reality. The new NWI corrected this offset.

Another source of error that we did not explicitly address is misclassification of wetlands;
for example, classifying a shrub wetland as an emergent wetland. While no quantitative assessment
of this misclassification was conducted, there were certainly many errors of this type. In the Squaw
Creek watershed for example on many occasions wetlands that should have been classified as
forested or scrub/shrub were classified as emergent or aquatic bed. One possible reason for this is
that the vegetation of these wetlands has changed (e.g., emergent wetlands becoming a tree
dominated forested wetland), and DU retained the classification used in the previous NWI. CTAP
data found this to be among the single most common source of NWI errors in their statewide

assessments of palustrine emergent wetlands (CTAP unpublished data).

Reasons for Error

Though we did not conduct a formal analysis to statistically compare which factors were
most responsible for the errors, the five most common factors were:

1) Small wetlands, generally smaller than 3 acres were more likely to be associated with

error;

2) Linear wetlands were initially not included in the new NWI, and the addition of linear
wetlands greatly improved the new NWI accuracy, However, because many linear

wetlands have trees in or near them and are often small many were not mapped.

3} Additions to the new NWI were often impoundment (ponds) that in some instances were

not wetlands (man-made, with no emergent vegetation);
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4) Forested wetlands were difficult to map because they require an on-the-ground soils

determination;

5) The conservative nature of DU mapping tended to only remove wetlands that were

completely gone and only add wetlands that were large areas of open water.

Small Wetlands. DU did not often miss large wetlands, but in many cases errors were associated

with small wetlands. This was especially an issue in agricultural landscapes. The previous NWT had
haphazardly identified wetlands in agricultural fields, and these were often small depressions that
on some occasions held water. In many cases these wetlands either were never wetlands or were no
longer wetlands. However, DU would often not remove this wetland category from the NWI. The
inclusion of small, wet depressions in agricultural fields led to the high error of inclusion rate (29%)
in the Cedar Creek Watershed.

Linear Wetlands. Because DU only imported polygons from the previous NWI in order to establish

a baseline map on which to conduct the inventory, many line features of the previous NWI were not
present. Early on when reviewing the accuracy of the Cedar Creek watershed it became obvious
that the NWI was missing these wetlands. To correct these missed wetlands DU imported these
lines and buffered the lines in order to hopefully map these linear wetlands. While this effort
greatly increased the accuracy of the NWI, linear wetlands remain a source of error. They are often
not easily identified from aerial imagery and most were missed or mapped incorrectly.

What is a Wetland? INHS used the U. S. Army Corps of Engineers regulatory definition of a

wetland. Given this definition, a man-made pond would not be a wetland unless it supports rooted
emergent or woody vegetation. For example in the Squaw Creek watershed a golf course had
created several ponds along its fairways. While INHS did not consider these areas as wetlands the

new NWI did map the ponds as wetland because they were using the U.S. Fish and Wildlife
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Service’s NWI classification. While this was not a very large source of error, there were about 10
instances of this error, which would result in a lower error of inclusion.

Forest Wetlands. As we expected, forested wetlands were very difficult to map. As seen in Table 1,

the greatest error of omission (33%) was associated with Beaucoup Creek, which is a forested
watershed in southern Illinois. Given the imagery that DU had available, it was likely difficult to
map forested wetlands. DU took a conservative approach and defaulted to the classification of the
previous NWL

Conservative Approach. DU took a conservative approach to either removing or adding wetlands to

the NWI. This is understandable given DU can only map what could be determined from aerial
imagery and often wetlands found by the survey or that were present on the previous NWI were
likely very difficult to identify from the imagery.. Because of this conservative approach, many of

the errors associated with the previous NWI are reflected in the new NWL.

DISCUSSION

In summary DU’s NW1 for Illinois is an improvement over the old NWI for several reasons.
First we have a basic understanding of the error associated with the NWI and the factors that
influence this error. Second they have corrected the offset. Finally since DU has conducted these
NWI maps for several Midwestern states the consistent methodology can provide a baseline to
compare how wetlands have changed between states over the years.

The relatively high error rate is not surprising, given the number of wetlands in Illinois and
the limited resources DU had to map wetlands. The NW1 is a tool used by many organizations. It is
not a definitive map of all wetlands in Tllinois. In order to delineate wetlands scientists are needed
in the field at a specific site at a specific time. It is highly likely that getting more imagery and
having a significant ground truthing presence could improve (i.e. lower) the error associated with

the NWI, however the question becomes one of costs and benefits of undertaking a project that may
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improve the error rate only marginally. It is our belief that given the current technologies and not to
mention the current state of limited resources the NWI cannot be a substitute for fieldwork to
identify and delineate wetlands. The NWT is a tool to work from when investigating wetlands and,
given this study, investigators should expect that they will likely encounter errors. These errors are

more likely to occur when dealing with small and forested wetlands.
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1) SquawCreek
2) CedarCreek
3} SugarCreek
4} Beaucoup Creek
5} Grassy Slough

Fig. 1. Location of the five watersheds mapped for this study.
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Fig 2. DU/NWI features shown in iamk and INHS features shown in blue and yellow. Y = INHS

feature also mapped by NWI (at least 50% overlap). Partial = INHS feature partially mapped by
NWI (<50% overlap). N = INHS feature missed by NWI. This area illustrates how often there is
poor agreement between the shape and size of specific wetlands. This is most pronounced in

wetlands that are difficult to delineate from aerial imagery such as forested wetlands.
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Fig. 6 Grassy Slough (Johnson County) has received more attention in recent years. The areas in
blue have been restored or are being restored to emergent wetland and sedge meadows. While the

new NWI added sites that were open water many of the other wetlands were not inventoried. This

is likely due to the difficulty of mapping these wetlands in the early stages of restoration
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Saguaw Creelk watershed-Lake
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m Squaw Cresk watershed
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3 R

Fig. 7. Squaw Creek watershed (Lake County). This watershed has a large number of wetlands and
a mixture of agriculture and urban land uses. This combination creates an area difficult to map

wetlands from aerial imagery.
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Appendix B — Field Verification Sample
Documents
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zreat Lakes NWI Field Verification: Directions

Enclozed in this packet are: {13 a8 map of the welland and #s surrounding anea, [2) & wetand classification
document, () a disposalle dighal canera (3 you had requested one from Ducks Untimited), Watlands havs
aen randomiy selected for field verification but have besn Brited to within 98 meters of a road to afow
verification fom the madside. Pleass respect private property rights,

Freparations:

1. Ravisw the Wetlands ang Despwater Habitats Claseiftcation disgram and the Sreat Lakes MW
Figddl Yerification: Wetands snd Deepepter Hobitate Classification Explanation dosurent. i you
are not already, fanulianize yourself with the wetand classifications empioyved &y the NWIL

-

2. Review ihe wetiand's maps and determing the wetland's location.

I the felel:

3 Idendfy the welland's class. Consult the classification documends if necassary and cirels the
corrgaponding classification on the watland's map.

5. Photogeaph the wetland. Record on the wetisnd's map the photogragh's nuraber srid i what
direction the photograph was taken by drawing an grow on the map.

£ Write any additional commends or rotes concerning the classification or the back of the map.

Fimighing.

7. i using your cwn camera, burn ol photographs onte CO. I using the dieposal:es digital provided by
Boecks Unfimited, sirply mail the camera in s asconypanving envelops.

3. Return the wetland's mag and photo £0 §if using your own dightad) to Ducks Unlimited.

3. Please record the dates and time you spent doing the fsld verification and send with the wetiands
Information. This data o be used for reporting and tracking e time invelved in coliecting the field
infoemation,

16 Vou'rs dene. Thanks for your time and helpd

For guestions, comrments or problems, somtact;

Rl Macleod

Duicks Undirnited, Ing.

Great LakesiAtlantic Regional Office
Arm Arbor, BAl 42303

[734) 6232080
rmaclesdificiusks. org
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Great Lakes NWI Field Verification:
WETLANDS AND DEEPWATER HABITATS CLASSIFICATION DESCRIPTIONS

Uneonsolidatezt Bottam (UB})

Lrafimitien: apen water with no vegetation. Unconselidated botom includes i
weland mabitats with ot leas! 25% covar of particles sralier than stones, ang a
vegelative cover less than 20%.

Desoription: unoonsolidated boitorms are charastarized by the lack of langs sizble
surfaoces for plant and animal attactiment and may possess oobble-graved, sand,

roud or srganic botters. Shallow ponds with [ite or no vegetation and baskyard
ponds are typical of tha slass.

Anguatic Bed [(AB}

Dedinition: subrmergant vegetation offen including dly pads, Aguaic bed incledes
wellands domimated by plants that grow pringipally on or below the surfaze of the
water for myost of the growing season in mest years.

Description: aquatic eds represent a diverse group of plani commursitias that
requine surface watar for optimum growdh and reproduction. Thay are best
developad In relatively permanant water o under conditions of repeated fleoding.
The planis are either attached the water abowa
the poitom or on the sufase. Aquatc ed welands may be characierzed by
#gas, aguatic moss, rovled vastitar, Joating vasouar, unknown subimergant
and unkrown surface s,

Emergent (EMS)

Dedinition: ernergent wetiards are sharactierized by srect, rocted, Fersacsous hydrophyvies,
axcluding messas and Pchens, This wegsetation is present for most of he growing season in mast
years. Thes2 watlands are usually dominated by perannial piants. Af watsr regimes are
included except subtidal and irregularly sxposed,

Cescripion: In areas will relatively stable climalic conditions, emeargent wetlands maintain the
SaMa appedrance yesr aftar year. In other areas, such as the praides of the cerdral United
Siates. viclert climatic Suctuations cause them o ravert 10 an oper watsr phass in some yRars.
Emargent wetiands ara found throughowt the United States and are known by sany names,
inciucing marsh, mesdew, fen. prairie pothols, and sough.




Sorul-Ghrub (55)

Definidion: scrub-shrob includas areas dominated by weody vegetation less than 8
meters (20 feat) fall. The vegsiation speeies inciude frue skinds, young tress, and
fraee o ghnshs that are srmall or stured 2ecause of eririmental conditions.

Description: scrub-sheub weilands may represent a suceessional stags laading 1o
forestad wellands, or they may be rafatively stablz cormmurnities, They are on of
e rmpst widespread ciasses in te United Stetes. Scrub-shrub wetinnds are
kaown by many names, such a5 shnily swams, shrub carr, bog, and posssin, Far
practicsi reasens. the scrub-shrso slass includes forests somposed of young trass
egs than G meters tall,

Forested [FG}

Definiticn: farested watlands are characierized by woosly vegetation that is
ogders fall or tafler.

Dazodiptive: forested wetlands are most common in the astem Lnied States and
in those sectians of the West wihere moisiure is ralatively abundans, pacticutarly
along rvers and in the mourtains. They normadly possess an cvarsiory of raes,
ard undersiory of woung irees or slvubs, and an berbacesus layer.

Coivverted (Converted)

Definition: weflands that have boen converted to oiher uses such as sgriz
developrant, recraaton, eta.

Rescdpiion: converied wetlands were weilands in the past but haves since been
zorwerted o ofher uses, Wetlands that shew plow lines of suppon crogs, for
xamppe, will have bean convered for agrisitursl purooses. Wellands perbans
supporing bullt structuras have bean convaried for development. Wedands
supporing goll seurses will nave been sonverted for rroreaiional purposes,




Appendix C — Wetland Statistics by
County

Ducks Unlimited, Inc. 128 8/31/2010
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