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Introduction:

The NHDPIus is a suite of geospatial datasets that contain hydrography with value
added attributes such as flow volume, velocity estimates and catchments characteristics.
This data is based on the National Hydrography Dataset (NHD), the National Elevation
Dataset, the National Land Cover Dataset and the Watershed Boundary Dataset.i
Currently, the NHDPIus is available at the 1:100,000 level. However, Horizon Systems
Corporation (HSC), in association with the United State Geological Survey (USGS) and
the Environmental Protection Agency (EPA) Office of Water, has developed Quality
Assurance/Quality Control tools that can be applied to 1:24:000, high resolution NHD
in preparation for creating high resolution NHDPIus data. These tools are called the
NHDPIus NHD QAQC Tool (QA/QC Tool). The Idaho Department of Water Resources
(IDWR) selected three 12-digit watersheds, one mountainous, one low relief
agricultural, and one area that contain a mix of rural, urban and agricultural uses for
testing of the QA/QC Tool.

12-Digit Sub Watershed
Areas of Analysis

170103010502 ‘

¥" One Mountainous

170402091104

¥" One Low-relief, Agricultural, Closed Basin

170402091306

¥ One Mix of Rural, Urban, and Agricultural

Figure 1: The three selected subwatersheds (6t fields) in Idaho
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Areas of Analysis

. Hydrologic Unit (HU) 170103010502 Butte Gulch-Prichard Creek:

The HU 170103010502 consists of Prichard Creek and all of its contributing
tributaries. Prichard Creek flows into the North Fork of the Coeur d’Alene River,
with the townsite of Prichard, Idaho at the confluence. The SubWatershed abuts the
Idaho/Montana border and contains the townsites of Prichard and Murray, Idaho.
Just 24 miles from the Shoshone County Seat of Wallace, Murray, Idaho is a small
community of less than 100 and Prichard townsite has a population of zero (Figure
2).ii The majority of the HU is forested, with some areas of rangeland (less than 6%).
The HU is primarily federally managed (78% USFS, 7% BLM) and has an extensive
forest products and mining history. This HU has a maximum elevation of about
6800 ft. and a minimum elevation of about 2400 ft. HU 170103010502 is
approximately 34060 acres (53 sqg. miles) putting it in top 10% of the state in terms
of size of 12 digit watersheds.

Figure 2: Prichard Creek 6t field Subwatershed
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I1.  Hydrologic Unit (HU) 170402091104 Town of Kimama:

The HU 170402091104 is a closed basin that contains no named streams or creeks
(figure 3). The southern tail of the HU is crossed by Idaho State Highway 24 and the
Union Pacific Railroad. The HU contains the town site of Kimama, although the
2010 Census population is zero.iii Land Use in the HU is approximately 25%
agriculture and 75% rangeland. Agriculture is concentrated in the southern portion
of the HU and the northwestern portion of the HU is dominated by lava fields.
Nearly 66% of the HU is managed by the BLM. This HU has a maximum elevation of
about 4650 ft. and a minimum elevation of 4225 ft. HU 17040209104 is
approximately 33949 acres (53 sq. miles) putting it in the top 10% of the state in
terms of size.

Figure 3: Town of Kimama 6% field Subwatershed
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I11.  Hydrologic Unit (HU) 170402091306 Snake River - Burley:

A principal feature of HU 170402091306 is the Snake River which bisects the
northern portion of the HU (figure 4). The City of Burley (population approximately
10,000) dominates the south side of the river and the City of Heyburn (pop.
approximately 3000) is on the north side.v The Southern portion of the HU is
primarily agriculture (Land Use: 71% agriculture, 15% rangeland, and 10 % urban).
The natural hydrology of HU 170402091306 has been significantly changed due to
agricultural and urban growth and consists mainly of canals and laterals of the
Burley and Minidoka Irrigation Districts. The majority of the HU is privately owned
with some BLM and USFS in the southernmost tip of the HU. The minimum
elevation for this HU is about 4100 feet. Although this HU has a maximum elevation
of about 7400 feet, only the southern 20% of the HU is above 4300 feet. This area
includes Antelope Hill and the foothills of the Albion Mountains. HU 170402091306

is approximately 29008 acres (45 sg. miles) putting it in the top 20% of the state in
terms of size.

Figure 4: Snake River-Burley 6t field Subwatershed
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General Description of QA\QC Tools

The NHDPIus NHD QAQC Tool Version 1.0.3 (QA\QC Tool) was provided via FTP
download to IDWR from Horizon Systems Corporation (HSC). The QA\QC Tool
performs a series of quality control and assurance checks on a NHD geodatabase
focused primarily on the network described by the NHD flow table, but also included
feature geometry checks and feature name checks.V The tools were provided in an
ArcGIS Toolbox format compatible with ArcGIS 9.3.1.

Methods & Results:

Criteria for SubWatershed Selection

IDWR considered several conditions when selecting the three 12-digit watersheds to be
used in the analysis of the QA\QC Tool. The goal was to have a sample set of watersheds
that represent different conditions found in Idaho. A general summary of preferences
are listed below:

A) Primary preferences:

One mountainous Subwatershed

One low relief, agricultural Subwatershed

One Subwatershed that contain a mix of rural, urban and agricultural
uses

At least one of the watersheds would have an inflow

B) Other preferences:

One closed basin

One headwaters basin

One Subwatershed with recently updated NHDflowline data. (Local
data submissions, not including Maintenance -Lite I or 1)
Subwatershed completely within Idaho

Subbasin not checked out

Watersheds with denser hydrography

Watersheds within the same subbasin

Watersheds with supplemental datasets

The primary preferences were conditions originally described in the project description.
Other preferences were determined in order to address Idaho’s unique and diverse
landscape or to address technical requirement in order to run the QA/QC Tool.
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Some watersheds within Idaho, especially in southern Idaho, have limited hydrography
due to lava fields, alluvial fans and agricultural practices. A more densified hydrography
Is required to be able to run the QA/QC Tools and get a snapshot of possible problems
that may need to be addressed. Watersheds in the same subbasin were preferred in
order to limit the effects of different demographic factors, such as agricultural practices,
may have on the results of the QA/QC Tool. Also, watersheds that had supplemental
datasets that would allow for the determination of conditions such as the amount of
agriculture, relief, updated linework, and land use in order to identify if a watershed met
our primary conditions.

There are 86 Subbasins (HU-8) and approximately 2500 SubWatersheds (HU-12)
completely or partially within the State of Idaho. Of those Subbasins, only four had a
significant amount of updated NHDFlowline work. Two of those four Subbasins were
significantly covered by lava fields. Since these subbasins within lava fields tend to have
disjointed sparse hydrography, they were eliminated. The two remaining Subbasins,
17040206 & 17040209, are low relief, high agricultural areas when compared to other
Subbasins in the state.

Next, the closed basins within Subbasins 17040206 & 17040209 were reviewed. Most of
the closed basins did not have a significant flowline density. If two closed basins had
similar flowline density, SubWatersheds with more traditional/connected flowlines were
preferred. SubWatershed 170402091104 was selected as a pilot area because it is a
closed basin of sufficient flowline density, has low relief, and land use within it is
predominantly agriculture.

SubWatershed 170402091306 was selected next. This SubWatershed was chosen
because it contained the City of Burley with outlying rural areas, the primary land use is
agriculture, and it has an inflow.

Although it would have been preferred to select watersheds all within the same
Subbasin, HU 17040209 did not contain a watershed that could be considered high
relief when compared to other watersheds in the state. More extreme relief in Idaho is
found in Sub-Regions 1706 and 1701. Sub-Region 1706 eliminated because it was
checked out by USGS for Maint-Lite Il. In Sub-Region 1701, IDWR has access to Land
Use data comparable to that available for Subbasin 17040209 for Basin 170103.
Subbasins 17010305, 17010306, and 17010308 were eliminated because significant
portions of the subbasins were outside the Idaho State boundary. Subbasin 17010303
was eliminated as it was checked out by IDWR for another project.

SubWatershed 170103010502 was selected as the pilot subwatershed to represent high

relief, headwaters areas. This SubWatershed is the third largest Headwaters HU in
subbasins 17010301, 17010302, and 17010304.
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Data Preparation and Use of the QA/QC Tool

All data preparation and use of the QA\QC Tool was done within the ArcGIS 9.3.1
environment.

Data preparation began by downloading a copy of the NHD for the appropriate
SubBasins from the NHD website (http://nhd.usgs.gov/data.html). Because the 8-digit
SubBasins are the minimum unit currently downloadable from the NHD website, the
SubBasin data was modified to the SubWatershed level via the following steps:

e Deleted the existing network (via ArcCatalog)
o Remove any old network files and/or connection tables
e Modified NHDFlowline Feature Class
0 ArcGIS Process: Select By Location. Removed all line segments that did
not intersect the 12-digit SubWatershed of interest.

e Rebuild the network and flow tables using the NHDGeoEdit Tools. The steps
used to rebuild the network were necessary because this process required that the
dataset be in NHD data-model format. The steps required to complete this task
are described in Appendix A.

Once the NHDFlowline data has been modified and the network rebuilt, The QA/QC
Tool was run from the ArcToolbox Menu (NHDPIlus User Toolbox) on each of the
SubWatersheds. The following inputs were used:

e Click on 05. NHDQAQC Version 1.0.3.2
o Dialog Box appears (figure 1):
= Build Name — Pre-populated
= NHD Data Format: Personal Geodatabase
» Input File: Navigate to the .mdb file of a SubWatershed
= Temporary Work Area: D:/Temp
e All Checks, with the exception of Check #16 (Flowing Connections and Elevations
Disagree) were populated. Check #16 was permanently grayed; this option was
not selectable.
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* 05. NHDQAQC Version 1.0.3.2

Build Mame Temporary Work

[ MHDGRGC Area
MWHD Data Forrat

Py | Geadatab: .
! er:';"?d EDS: A :sew ] = Path to temporary warking
nput Folder {Shapefile Workspace Only) {optional) area. Write access is
[ required. The temporary
Input Filz (Personal Geodatahase Only) (optional) work area folder should be
| D14 _WHD_Maintenanceldo_IrProgress\NHDPIUs_ContractTask3\WorkiS02\Hydrography\SB17010301151701030 [ afolder where the tool can
Flowe Table (Shapefile Workspace Only) (optional) create and delete files. The

user logged on must have
full read/write privileges to
this folder. The folder
should not contain any
user data of any kind.

Temporary Work Area
| iTemp

W Check 1 - Flow Table Entry Never Navigated

¥ Check 2 - Improper Netwark End

¥ Check 3 - Irwalid Flow Table Ertry

W Check 4 - Improper Metwork Start

¥ Check 26 - Flawling with both flowing and non-lowing flow table entries
¥ Check 5 - Potential Loop

¥ Check 2 - Duplicate Flow Table Enty

¥ Check 9 - Incomplete Divergence

¥ Check 10 - Flaw Table and Flowline Ftype Disagree

v

K | Cancel Environments. .. << Hide Help Toal Help

Figure5 — NHD Plus QA/QC Tools Dialog Box

Results

The results of each running of the QA/QC Tool results in a table added to the
geodatabase of the input file. Errors are indicated in the table by an Error Code. The
errors reported in each HU are described below:

I.  Hydrologic Unit (HU) 170103010502
a. Error Code 12 (Isolated Network), 5 Errors
Il.  Hydrologic Unit (HU) 170402091104
a. Error Code 12 (Isolated Network), 20 Errors
I1l.  Hydrologic Unit (HU) 170402091306
a. Error Codes: 12 (Isolated Network), 65 Errors; Error Code 14
(Flowlines Relate in Flow Table But Do Not Touch), 1 Error; 19 (Non-
Linear Reach), 1 Error; & 25 (Nonlinear Named Path), 16 Errors
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Table 1: Summary of All Errors for all three Subwatersheds

Error Code Subwatershed
170103010502 170402091104 170402091306

Error Code 12 5 20 65
Isolated Network
Error Code 14
Flowlines Relate in Flow 0 1
Table but do not Touch
Error Code 19 0 1
Non-Linear Reach
Error Code 25 0 0] 16
Non Linear Named Path

Subwatershed 5 20 83

Totals

Grand Total =108

Of the four Error Codes reported for the three Subwatersheds, three were considered
severe and are required to be fixed before moving forward to NHDPIlus creation; Error
Codes 14, 19 and 25. Error Code 14 (Flowlines Relate in Flow Table But Do Not Touch)
checks for an agreement between the flowline geometry and/or attributes and the flow
table, Error Code 19 (Non-Linear Reach) checks to make sure that there are no gaps
between segments with the same reachcode, and Error Code 25 (Non-linear named
Path) checks to make sure that there are no gaps between segments with the same GNIS
numbers.

For Subwatershed 170103010502, there were 5 errors; all Error Code # 12 “Isolated
Network”. In four of these cases, each NHDFlowline segment was correct, and was, in
fact, an isolated network. This includes the mouth of Prichard Creek, where the
subbasin was clipped to the 6t field sub watershed boundary line for this study. For the
5th jsolated network error, it is uncertain whether the flowline goes under a road and
flows into an NHDWaterbody, or flows into Prichard Creek. This information has been
sent to the local data steward to ask them to review the aerial photo and NHD linework
to clarify the flow direction, and verify that the NHDWaterbody in this area is accurate.
As expected, this subbasin produced the least amount of errors, as it is a forested, classic
subwatershed in a high-relief area.
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Error Code 12 — “Isolated Network”
Itis unknown if this flows to Prichard
M| Creek —local land managers will be
| contacted for clarification.

Figure 6 - Example of Error Code 12 - Questionable

Subwatershed 170402091104 was chosen as a representative of a closed basin 12-digit
unit. All errors in this subwatershed were warning errors; Error Code #12 “Isolated
Network”, with no other error codes present. Of the 20 errors presented, 11 of these
segments were, in fact, isolated networks, and part of “closed basins” and did not
connect to another canal or stream in the network. There were 9 instances where this
error was identified but it is unclear as to how they are isolated networks. Examples of
this unknown condition are depicted in figure 7.
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Error Code 12 — Isolated Network
Itis unclear why this was flagged
asan isolated network error

24\

Eror Code 12 — Isolated Network

=T
¥,

—

Figure 7 - Error Code 12 Examples

A segment may be identified as participating in an isolated network if it crosses another
water feature but does not interact with that water feature, such as a raised aqueduct or
siphon. Under these conditions, water is not exchanged into another adjacent canal at
the intersection (Figure 8). Another area where a linear feature could be incorrectly
identified as an isolated network is where the subwatershed boundary creates an
artificial break in the network (see figure 9). In this case, the remaining portion of the
network is missing, only because of the subwatershed boundary clip, not because it is
actually missing from the network.
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Water flowing north/south is not
exchanged with water flowing east/west
The “Isolated Network” error (code 12} is
a false positive.

Figure 8 - Example of flume/siphon location at the intersection -
over/under segments.
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The flowline isclipped at the

subwatershed basin boundary line (red
ling). The “Isclated Network” error
{code 12) is a false positive.

ﬂﬁéﬂzﬁ}[ﬁt@

Figure 9 - Example of a break in the flowlines due to a clip at the
subwatershed boundary line.

Subwatershed 170402091306 was chosen because extensive work has been done in the
Burley Irrigation District to update the canal and lateral network within this subbasin
and it is a mix of rural, urban and agricultural use in Idaho. The intent was to run the
QA/QC Tool on a subwatershed where IDWR had worked closely with the local stewards
and were fairly confident that correct flow direction and connectivity had been
identified. This subwatershed produced significantly more errors than the high relief,
classic subwatershed unit 170103010502 or the closed basin subwatershed
170402091104. This was not unexpected because this subwatershed contains a complex
network of man-made canals and laterals that do not necessarily mimic the natural flow
of a classic watershed consisting of streams and tributaries.
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Although this subwatershed produced the most errors, the majority of those errors were
warning errors (Error Code 12), and have been spot-checked and determined to be
correct as-is within the NHD. Additionally, there were three severe error codes; Error
Codes 14, 19, and 25.

The first severe error was Error Code 14 — “Flowlines Relate in Flow Table But Do Not
Touch”. NHD flow tables contain information on the “from” and “to” relationships of
the flowline features and keep track of the relationship of flow within the NHD flowline
network. When the data is extracted from the National Database, a flow network is
built. The flow network can be removed from the database and rebuilt, using the NHD
Utilities. If the “fromcomid” and “tocomid” attributes do not contain a common
endpoint, the result is error code 14. Upon inspection of this particular error (figure 10),
this data has been sent to the local data steward to determine if these flowlines should
be connected, i.e., if water is exchanged from one lateral to another (Figure 10) or if
water is not exchanged into the adjacent lateral.

-
4

| Error Code 14 — Flowlines relate in table but do not touch :

Is water
exchanged

Figure 10 - Error Code 14 - Water exchange needs to be determined here
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The second severe error code that was present in this data was Error Code 19 “Nonlinear
Reach”. This condition occurs when the merged geometry for all NHDFlowlines with a
particular reachcode has other than 2 endpoints (and not O endpoints). Upon
inspection, this error is a result of one lateral with the same reachcode flowing opposite
directions where it intersects with another lateral (Figure 6). This data has been sent to
the local data steward for clarification, and further edits may be needed. If edits are
necessary, they will be done using a checked out version of the NHD high resolution
dataset, and edited using the GeoEdit tools.

Error Code 19 — Nonlinear Reach

s Same reachcode
—flowing
opposite

directions @ the
intersection

Figure 11. Example of a Flowline with opposing flow, same reachcode

The third severe error that was encountered for this subwatershed was Error Code 25
“Nonlinear Named Path”. Similar to error code 19, this happens when the merged
geometry for all NHDFlowlines have other than 2 endpoints (and not O endpoints), but
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the routine checks for the GNIS-id field instead of the reachcode field (Figure 12). For
this particular error, it was discovered that a segment was missing from the J-19 lateral.
This data has been sent to the local data steward for clarification, and further edits may
be needed. If edits are necessary, they will be done using a checked out version of the
NHD high resolution dataset, and edited using the GeoEdit tools.

@ Nonlinear Named Path —
missing a portion of the
named canal “J Lateral”

here.

Figure 12. Missing a segment of the J Lateral - Nonlinear Named Path error

A complete list of edits that need to be done to NHDflowlines and NHD Related Tables
can be found in Appendix C.
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Conclusions:

Issues and Challenges

One major challenge was rebuilding the network and flow tables. The order of the steps
taken to rebuild the network affected the number of errors returned by the QA/QC Tool.
The steps outlined in Appendix A resulted in the fewest errors returned by the QA/QC
Tool.

Additionally, it was determined that a better understanding of the conditions causing
the errors to occur is needed before adjustments should be made to the NHDflowlines.
It was discovered late in the process that the user could click on each of the errors in the
NHDQAQC dialog box to get a short explanation of each of the error conditions in the
tool tip box, but a more in-depth description was needed to effectively rule out areas
that were questionable. In the cases of the non-severe errors, a better understanding of
how to indicate a validated NHDflowline geometry is required. Many of these
NHDFlowlines are canal segments, and set to uninitialized. It was unclear if setting the
non-networked flowlines to “uninitialized” would help in this process, enabling the user
to drop them from the network.

Clarification is also needed to determine which stage of the NHD update process these
edits should be incorporated into prior to submission to Horizon Systems Corporation
(HSC) for NHDPIlus creation. For example, do the edits need to be added via an official
“checked out” version of the NHD subbasin, or to a downloaded copy of the subbasin? If
a checked-out version is required, do those edits need to be done (using the USGS
GeoEdit Tools) and checked back into the USGS before it can be submitted to HSC?

Conclusion

The QA/QC Tool ran successfully on all three subwatersheds selected. The majority of
the errors were warning errors. Upon investigation of most warning errors, adjustments
to the NHD are not necessary. For those errors that do require edits to the NHD, some
clarification may be required from local data steward. It is unclear as to what level any
required edits need to go through in order to clear the QA/QC Tool and then be sent on
to HSC for NHDPIlus processing.

It was determined that the QA/QC Tool are very useful as a stand-alone application that
can be used in addition to the NHD Flowcheck utility to locate and investigate areas
where the NHDFlowlines may not be properly networked.
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Test of QA/QC Tool in ArcGIS 10.0

The NHDPIlus NHD QAQC Tool Version 1.0.3 (QA\QC Tool) was also tested in ArcGIS
10.0. The tools did appear to run but several errors occurred.

The Toolbox containing the QA\QC Tool loaded into ArcGIS 10.0 without errors. When
the tools were clicked on, the input dialog box opened normally. The following inputs
were provided:

O O O O o

Build Name — Pre-populated

NHD Data Format: Personal Geodatabase

Input File: Navigate to the .mdb file of a SubWatershed

Temporary Work Area: D:/Temp

All Checks, with the exception of Check #16 (Flowing Connections and
Elevations Disagree) were populated. Check #16 was permanently grayed-
out; this option was not selectable.

The QA\QC Tool was run on all three SubWatersheds. The tool did not error as it ran

but in revie

wing the Messages, several errors were noted (Figure 8).

Figure 8:

Messages from Geoprocessing Results Tab

)
=
=]

= [ Current Session

Inpuks

Enviranments

Messages

LD Executing: NHDQAQC MHDOQAQC "Personal Geodatabase” # "v:12010-2011 Contract) Task3_MHDPIus)Gennawiork) subbasinDatalHydrographs 56170402094 sb171
CL) Start Time: Fri Jul 22 16:96:34 2011

o

Ho

@ ProcessMessage: NHDOQAQC Falled. O

Mo

LD DoiCheckz7 Exception: Exception From HRESULT: 0x80040351 0

LD ak ESRIL ArcGIs. Geodatabase IFeaturetorkspace, OpenFeatureClass(String Mame) O

LD ak F.alStrearmwriterd A_0, String A_1, String A_2, String A_3, Strearmwriters: A_4, Int32 A_S, String &_6, String A_7, Ink328 4_5)00
[ ESRLArcals, Geodatabase O

LB ProcessStatus: 2000

LD MHDQAQC processing did not complete successfully, Scroll up For more information,

CL) Succeeded at Fri Jul 22 16:56:53 2011 (Elapsed Time: 19,00 seconds)

Additionall

1) Unli

y, the following errors were found:

ke in 9.3.1, the QA/QC Tool Results were dropped into a text file in a folder

in workspace, not added to the input geodatabase.
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2) Upon comparing results, 99% were identical with the results using ArcGIS 9.3.1.

The exception was an Error Code 14 result for Hydrologic Unit 170402091306
which was not identified when using ArcGIS 10.0. Identical results for Error
Codes 12, 19, and 25 were identified when using either ArcGIS 9.3.1 or ArcGIS

10.0.

Upon looking at the QA/QC Tools installation folder, the 9.3.1 .dll files appear to be
packaged with the tool. There were significant changes to many .dll files from 9.3.1 to
10.0. Horizon Systems Corporation has no scheduled plan for upgrading the QA\QC

Tools to ArcGIS 10.0vi

If 9.3 tools are migrated to Arc10, we have found the following to be useful
e Tools should be written in .net of Java
e ESRI has a page that details all of the steps of moving from 9.3 to 10:

o http://help.arcgis.com/en/sdk/10.0/arcobjects net/conceptualhelp/inde

x.html#/Migrating your code from 9 3 to 10/000100000ms100000

o/

e If you have desktop ArcObjects software for standalone programs that consume

ESRI licenses, you need to explicitly target whether the license is for Desktop,
Engine, or Server, and bind to a particular version of ArcGIS.
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http://help.arcgis.com/en/sdk/10.0/arcobjects_net/conceptualhelp/index.html#/Migrating_your_code_from_9_3_to_10/000100000ms1000000/
http://help.arcgis.com/en/sdk/10.0/arcobjects_net/conceptualhelp/index.html#/Migrating_your_code_from_9_3_to_10/000100000ms1000000/
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Appendix:

A. Steps Followed To Rebuild The Geometric Network
http://www.idwr.idaho.gov/Geographicinfo/NHD/Projects/PDF/appendix A Task3.pdf

B. Draft NHDPlus User Toolbox User Guide
http://www.idwr.idaho.gov/Geographicinfo/NHD/Projects/PDF/NHDPIus User ToolBox Users
Guide NHDQAQC Tool 20100726.pdf

C. List of Edits That Need To Be Done To NHDflowlines And NHD Related Tables
http://www.idwr.idaho.gov/Geographicinfo/NHD/Projects/PDF/Edits List Task3.pdf

End Notes:

iNHD Users Guide: http://nhd.usgs.gov/userguide.html

i http://factfinder2.census.gov/faces/nav/jst/pages/index.xhtml
i http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
Y http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml

Y NHDPIlus User Toolbox Users Guide
http://www.idwr.idaho.gov/Geographicinfo/NHD/Projects/PDF/NHDPlus User ToolB
ox Users Guide NHDQAQC Tool 20100726.pdf

¥ Email Communication between Linda Davis, IDWR and Cindy McKay, HSC on Aug. 23,
2011
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http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/appendix_A_Task3.pdf
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http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/Vert_Expanded_Figures.pdf
http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/Edits_List_Task3.pdf
http://nhd.usgs.gov/userguide.html
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/Vert_Expanded_Figures.pdf
http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/Vert_Expanded_Figures.pdf


Appendix A
Steps to Rebuild the Network
These steps use tools and menu items found in the NHDGeoEdit Toolset.

o From ArcMap:
= NHD — NHD Flow Check — Using Database <unset>
»= Choose DB — navigate to .mdb file that is to be used
= UseDB
e Program will go through and set up the data for processing
= NHD — NHD Flow Check — Generate Geometic Network
= NHD — NHD Flow Check — Generate Connection Tables
o START menu — All Programs — NHD Utilities — Build Flow (Flow Table will
be built)
o From ArcMap:
= Bring in the NHD Data Model
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Overview

The NHDPIlus User Toolbox described in this docunemplemented as an ArcGIS
Geoprocessing toolbox of utilities designed (1)NbtDPlus users who would like to make
minor corrections to the Medium Resolution NHD cament of NHDPIus followed by a limited
refresh of the NHDPIus value added attributes @yhdof High Resolution NHD Stewards who
would like to compute NHDPIlus value added attriswdad prepare their data for a future full
NHDPIus build process. It is assumed that curkgibPlus users have a thorough
understanding of NHDPIus as described in:

The NHDPIus V01 User Guidetp://ftp.horizon-
systems.com/NHDPIlus/documentation/NHDPLUS UserGpife

In addition, both user communities will ultimateiged a working knowledge of NHDPlus V02
as described in:

NHDPIus V02 Database Desigfitp://ftp.horizon-
systems.com/NHDPIlus/documentation/nhdplusV02 Dambaesign 20081118.pdf

NHDPIus V02 Build/Refresh Functional Desigfip://ftp.horizon-
systems.com/NHDPIlus/documentation/nhdplusVV02 Fanati Design 20081118.pdf

The NHDPIus Build/Refresh process, described irdttaiments above, consists of more than
twenty steps which produce a complete NHDPIlus V&lthse. The version of the toolbox that
is described here contains software for one oBihiéd/Refresh steps which enables users to
QAQC NHD data in preparation for the remaining stepthe NHDPIlus Build/Refresh process.

The NHDPIusNHDQAQC utility performs a series of NHD gaqc checks pritgdocused on
the network described by the flow table. Succdlyspassing these QAQC checks is essential
for computing the NHDPIlus V02 Value Added AttribsiteThe utility will operate on NHDGeo
data, in either pgdb or shapefile format or on NHI3RIata in either VO1 or V02 format.

Installing the Toolbox
Installation Cautions:

* Do not install any of the NHDPIlus tools under tRedgram Files" folder. The default of
C:\NHDPIusTools is recommended or at least on allddve in a folder with no spaces.

* Due to problems with the ESRI's geoprocessingriiesamany applications cannot use a
folder that has a space in the name and in sonas @adash or hyphen. Make sure that
your input data and any designated temp/workindegiotloes not contain spaces, dashes,
or hyphens.





It is recommended that all input/output datasetstemp/working folders required by the
tools be on a local hard drive. The performanéferdince between local disk access and
dragging the data across the network connectioansiderable.

System Requirements:

Windows XP Service Pack 2 or Windows VISTA; .NED 3ervice Pack 2; ArcGIS 9.2,
Service Pack 4 or 9.3 Service Pack 1, SQL Serv@éb Express (Other versions of SQL
Server may work, however the tools have not bestedefor other versions.)

Download Microsoft SQL Server 2005 Express and bioft SQL Server Management
Studio Express for 2005:

http://www.microsoft.com/Sqlserver/2005/en/us/egsrdown.aspx

Download the most recent version of NHDPlusUselBor Vnnnn:

http://www.horizon-systems.com/NHDPIlus/tools.php#DHus%20User%20Toolbox

Install Microsoft SQL Server 2005 and, optionaNjicrosoft SQL Server Management
Studio Express following the procedures outlinelble

Do not installSQL Server Express 2005 if you already have aseis SQL Server on
your system. If unsure, check with your system iatstrator. Some organizations have
specific policies and procedures for installing S&drver.

SQL Server Express 2005 plus the Management SExicess will require
approximately 300 MB of disk space.

Start the install for SQL Server Express 2005 mnmg SQLEXPR32.EXE. The setup
program will display various windows during thetadtation process. Follow the
prompts and accept the default values except wiwes in this guide.

The following screen images are from an installdindows XP. Vista will look slightly
different.





X

Open File - Security Warning
Do you want to run this file?
MHame: SOLEXPRIZ.EXE
FPublizher: Microsoft Corporation
Type: Application
Frorm: J:iDownloadsiMicrosoft i\ SOLserver200SExpressila. . .

[ Bun ] [ Cancel |

Alveaps ask before opening this file

P " hile files from the Internet can be useful, thizs file tppe can
g potentially harm pour computer. Only run softveare from publishers
pou trust. what's the risk?

Click Run

™ Mmicrosoft SQL Server 2003 Setup @

End User License Agreement

MICROSOFT SOFTWARE LICENSE TERMS -~

MICROSOFT SOL SEREVER 2005 EXFPRESS EDITION SERVICE
FACEK 3

These licens=e term= are an agresemsent between
Microsoft Corporation {or based on whers wvou

live, one of it=s affiliate=s) and you. Flea==
read them . They apply to the =of twarse named
above. which include=s the media on which wou
received it. if anv. The term=s also apply to any

Hicro=of t
3* updates.
* supplement=,

* Internet—ba=zed service=. and

* =support services el

v i accept the licensing terms and conditions

Erint Mext = | Cancel

Accept the licensing terms and cliblext






P Microsoft SQL Server 2005 Setup E]

Installing Prerequisites

Inztalle software components required prior to inztalling SGEL
Server.

SOL Server Component Update will install the folowing cormponents
required for SOL Server Setup:

Microsoft SOL Mative Client
Microsoft SOL Server 2005 Setup Support Files

Click Install to continue.

Cancel

Click Install

P Microsoft SQL Server 2005 Setup

X

Installing Prerequisites

Inzstalls zoftware components required priar to installing SCL
Server.

SOL Server Cormponent Update will install the following components
required for SOL Server Setup:

~ Microsoft SOL Mative Client
~ Microsoft SOL Server 2005 Setup Support Files

The required components were installed successiully,

Click Next





'|!.;El Microsoft SQL Server 2005 Setup

» Welcome to the Microsoft SQL
Server Installation Wizard

Setup will help vou install, modify or remove Microsaft
SOL Server. To continue, click Medt.

I Mest » | Cancel

Click Next
& Microsoft SQL Server 2005 Setup
Swstem Configuration Checl
W ait wihile the zpstem iz checked for potential installation
problems.
e |
r 13 Tatal 0 Error
@' Success 13 Success 0 " arming
Dretails:
] Action ] Status ] Mezzage ]{:
@ Minirmurn Hardware R equirernent Success
& Pending Beboot Requirement Success
& Default Installation Path Permission Re...  Success
& Internet Explorer Requirerment Success
@@ COM Plus Catalog R equirerment Success
i ASP.Met Yersion Registration Require. . Success
@@ Minimurm MDA Verzion Requirement Success
& Edition Change Check Success LIy
e
Filter - I J Beport w I
_ e |

Click Next





Hopefully, you will see the above window. If yoeceive any errors, please check
with your System Administrator.

iie Microsoft SQL Server 2005 Express Edition Setup @

Registration Information
The Following information will personalize wour installation.

The Mame Field must be Filled in prior to proceeding. The Company Field is opkional.

Marne:

|M';.-' Marme

Comipany':

[Fy Agency|

Hide advanced configuration options

[ Mext = ] [ Cancel ]

Usually theName andCompany fields are automatically filled in for you.
Make sure thélide advanced configuration optionsis checked.

i® Microsoft SQL Server 2005 Express Edition Setup

Feature Selection
Seleck the program Features vou want installed.

il
Click an icon in the Following list to change how a Feature is installed.

= - Feature descripkion
= E=m] Database Services Installs components For communicakion
=l » - | Client Components

between clienkts and servers, including
network libraries For ODBC and OLE
¥ ~ | Software Development Kik DE.

R AR B onrechivity Components

This Feature requires 0O KB on wour

hard drive.
5 Inskallation path
[ Disk Cast. .. |
[ = Back ] [ Flexk = ] [ Cancel ]

Click on the redX next toConnectivity Components and, when prompted, click:
Entirefeaturewill beinstalled on local hard drive.





i® Microsoft SQL Server 2005 Express Edition Setup

Feature Selection
Select the program Features wou want installed,

il
Click an icorn im Ehe Follawing list ko change how a Feature is installed.

= - Feature descripkion

i % Database Services Installs components For communicaktion

= - CIiEECDI‘ﬁDDHEHtS between clients and servers, including
. o mponents nebwork libraries For ODEBC and OLE
DE.

= Bl S~

Software Dewvelopment Kik

This Feature reguires 21 ME on wour
hard drive.

Installation path

[ Disk Cost. .. |

(e ) Coer ][ coes ]

The dialog should look like this before you cliak Mext

i@ Microsoft SQL Server 2005 Express Edition Setup E]

Authentication Mode

The authentication mode specifies the security used when
connecking ko SOL Server,

Select the authentication mode to use For this installation.

(=) windows Authentication Modei

) Mized Mode (Windows Authentication and S9OL Server Authentication)

Specify the sa logon password below:

[ = Back ] [ Mext = ] [ Cancel ]

Verify thatWindows Authentication M ode is checked and clickext
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i Microsoft SQL Server 2005 Express Edition Setup E]

Configuration Options
Configure user and administrator accounks

Enable User Instances

This option enables users without administrator permissions ko run a separate
instance of the SOL Server Express Database Engine.

[*]iadd user ko the SOL Server Administrakor role!

This option adds the user who is running the SOL Server Express installation program
to the SCL Server Syskem Administrator role, By default, users on Microsoft Windows
Wista operating system are nok members of the SOL Server System Administrator role.,

e ) e ) [ s ]

Both boxes in the above dialog should be check&atk Next

is Microsoft SQL Server 2005 Express Edition Setup @

Error and Usage Report Settings

Help Microsoft improve some of the S0L Server 2005 components
and services.,

Hiatomatically send Error reports For S0L Server 2005 to Microsoft ar wour corporate erro

I:Ifrepcurting server, Error reports include infarmation regarding the condition of SOL Server
2005 when an error occurred, your hardware configuration and other data. Error reports
mnay unintentionally include personal information, which will nok be used by Microsafk,

Automatically send Feature Usage data For 5L Server 2005 ko Microsoft, Usage daka
[includes anonymous information about vour hardware configuration and how you use our
software and services,

B installing Microsoft SQL Server 2005, SOL Server and its components will be configured to
automatically send Fatal service error reports ko Microsofk or a Corporate Error Reporking
Server, Microsoft uses error reporks to improve S0L Server Functionality, and treats all
information as confidential.

[ = Back ] [ MNexk = ] [ Cancel ]

Leave the boxes in the above window unchecked simézgiired by your
organization policies. Clickext.





i@ Microsoft SQL Server 2005 Express Edition Setup E]

Ready to Install
Setup is ready to begin installation.

=]

Setup has enough information to skark copwing the program files, To proceed, click Install, To
change any of wour insktallation setktings, click Back., To exit setup, click Cancel,

The following components will be installed:

- SOL Server Database Services
(Database Services)
- Client Components

fConnectivity Components)

[ = Back ] [ Install ] [ Cancel ]

Click I nstall

P Microsoft SQL Server 2005 Setup

X

Setup Progress

The selected components are being configured

Product Status
MS=MLE
Q}SOL Setup Support Files Configuring components. ..

SOL Mative Client

SOL WSS Writer

S0L Server Database Services
‘Workstation Components, Books Onlin. . .

Skatus

Cancel
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The setup will take 5 to 10 minutes depending @nsiteed of your computer

™ Microsoft SQL Server 2005 Setup ﬁl

Setup Progress
The selected components are being configured

Product Skatus
(MSEMLE Setup finished
@SOL Setup Support Files Setup finished
(2 SOL Mative Client Setup finished
() S0L ¥Ss writer Setup finished
@SQL Setver Database Services Setup Finished
@Workstation Components, Books Onlin,..  Setup finished

Help

The dialog should look like this when it is dor@lick Next.

P Microsoft SQL Server 2005 Setup

Completing Microsoft 5SQL Server 2005 Setup
Setup has finished configuration of Micrasoft SQL Server 2005

Fefer to the setup error logs For information describing any Failureds) that occurred during
=etup, Click Finish to exit the installation wizard,

To minimize the server surface area of S0L Server 2005, some Features and services are
disabled by default For new installations. To configure the surface area of SOL Server, use the

surface Area Configuration ool

Configuring and Managing SQAL Server

Express

- Forimproved manageability and securite. SCQL
Server 2005 provides more control overthe SCL
Server zurface area on your svsterm. To minimize
the surface area, the following default
configurations have been applied to vour
instance of S0L serer:

=} TCZHFIAP connections are dizabled

- Plmmd Elimmm im Aim =l

Help Einish

Click Finish

.
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Installation of the Management Studio Express t®ogpl and not required to run the
NHDPIus User Toolbox. However, it can be helgéwldiagnosing problems.

Start the install for Management Studio Expressumying
SQLServer2005_SSMSEE.msi and accept the defauiesal

Open File - Security Warnning

Do you want to run this file?

Mame: 3QLServerZ005 SSMSEE.msi

FPublizher: Microzoft Corporation

Type: Windows Installer Package
Fram:  1:\DownloadsiMicrosoftSOLserver 2005ExpressiLa. .

[ Fiun ]| Cancel |

Always azk before opening thiz file

YWhile filez from the Interet can be uzeful, thiz file type can
o potentially harm pour computer. Only run zoftware fiom publishers
woul trust, What's the risk?

Click Run
i Microsoft SQL Server Management Studio Express Setup
- Welcome to the Install Wizard for Microsoft

SOL Server Management Studio Express

Setup helps vou install, modify or remove Micrasoft SOL Server
Management Studio Express, To continue, click MNext,

W ARMING; This program is protected by copyright law and
= international treaties,

£ Mext = | [ Cancel ]

Click Next
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i& Microsoft SQL Server Management Studio Express Setup @

License Agreement

Please read the Following license agreement carefully,

MICROSOFT 3OFTWARE LICEN3IE TERM3 -~
MICROSOFT 3QL SERVER 2005 MANAGEMENT STUDIO EXPRE3S

These license terms are ah agresewmwent between Microsoft
Corporation [(or hased on where wyou live, one of its
affiliates) and you. Please read them. They apply to
the software named sbhove, which includes the wedia on
which wyou receiwved it, if any. The terms also apply Lo
any Microsoft

(%31 accept the kerms in the license agreement

{1 do not accept the terms in the license agreement

[ < Back “ Mewxk = ] [ Cancel

Accept the license agreement and Chkt

i Microsoft SQL Server Management Studio Express Setup @

Registration Information

The Following infFormation will personalize wour installation,

Enter wour name and the name of wour organization in the fields below,

MNarne:

|M';.-' MNare

Carmpany';

|M\,.-' .ﬁ.qencﬂ

[ < Back ” Mext = ] [ Cancel

Fill in your Name and Organization and clislext





i& Microsoft SQL Server Management Studio Express Setup E]

Feature Selection
Select the program features wou want installed,
.
Click. an ican in the Following list ko change how a Feature is installed.
Management Studia Express Feature description
Installs interactive
management koals For running
S0l Server, including S0L
Server Management Studio
Express,
Installation path
C:\Program FilesiMicrosoft 0L Server),
( Disk Cost... |
< Back “ Mewxk = ] [ Cancel ]

Click Next

i& Microsoft SQL Server Management Studio Express Setup E]

Ready to Install the Program

Setup is ready to begin installation.

Click Install to beqin the installation.

If wou want to review or change any of vour installation settings, click Back. Click Cancel ko
exit Setup.

< Back ] [ Install q [ Zancel

Click I nstall





i& Microsoft SQL Server Management Studio Express Setup E]

Installing Microsoft SQL Server Management Studio Express

The program Features vou selected are being installed.

o Please wait while the Install Wizard installs Microsaft SQL Server
Management Studio Express, This may take several minutes.

Status:

Publishing assembly information

[ Cancel i

i Microsoft SQL Server Management Studio Express Setup

> Completing the Microsoft SOL Server
rManagement Studio Express Setup

Setup has installed Microsoft S0L Server Management Studio
Express successFully. Click Finish bo exit,

< Back ] Einiish Caricel

Click Finish
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4. Configure Microsoft SQL Server 2005.

Go toStart > All Programs > Microsoft SQL Server 2005 > Configuration Tools >
SQL Server Surface Area Configuration.

&K SOL Server 2005 Surface Area Configuration

Microsaft a 'M"]'rﬁmvs Server System
SQL Server2005

Help Protect Your SQAL Server

Minimize SQL Server 2005 Surface Area

SOL Server 2005 improves manageability and security by giving adminiztrators more contral over the surface area of local
and remote instances of SOL Server 2005, With the SOL Server 2005 Surface Area Configuration toals, you can easzily:

+ Dizable unuzed services and network, protocols for remote connections,
+ Dizable unuzed features of SEL Server components,

For new installations, use these toolz to enable required features, services, and network protocols that are disabled by
default. For uparaded instances, uze these toolz to identify and dizable unused features, services, and protocols.

Uszers with adminiztrative privileges on Microzoft Windows Vista and later versions will no longer have administrative
privileges on thiz SOL Server installation by default. To explicitly add vourself as a SOL Server administrator, click on the
below link:

% Add Mew Administrator

@ Fead more about configunng the SOL Server surface area.

Configure Surface Area for localhost [change computer|

@fﬁ Surface Area Configuration for Services and Connections

| =5 Surface Area Configuration for Features

£

ChooseSurface Area Configuration for Features.
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k) Surface Area Configuration for Features - localhost

' SQL Server 2005 Surface Area Configuration
& Help Protect Your 5QL Server

Enable only the features required by wour applications. Disabling unused features helps protect your server by reducing the
surface area. For default settings, see Help.

Select a component, and then configure its features:

l = [_j SOLEXPRESS TlHE-DlF:E.NliijWéE-T. ahd DF'END.&TASDUH—CE functions suppart ad i"u:u: cnnnectiom
= u Database Engine to remntel,_datt_a murcdes witl;u:ut ::r'tulged of refnate ervers. Enable these functions only if
% &d Hoo emats Qusissl FdtaPRleattns o scrit= el hon,

CLR Integration
M ative HML Web Servic|
OLE Automation
Service Broker
wp_cmdshell

Enable OPENROWSET and OPEMDATASOURCE suppoart

| 3

\-"léw.iny Ef-n'rnpnner'-ut |

[ (] 4 H Cancel H Apply H Help ]

Make sure the “Enable OPENROWSET and OPENDATASOURQ@&port” checkbox
is checked.
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To cause the SQL Server service to start autonligtivaen your computer is booted or
re-booted, go t&tart > All Programs > Microsoft SQL Server 2005 > SQL Server
Surface Area Configuration.

&K SOL Server 2005 Surface Area Configuration

Microsaft a ‘Cm?{’ém; Server System
SQL Server2005

Help Protect Your SQAL Server

Minimize SQL Server 2005 Surface Area

SOL Server 2005 improves manageability and security by giving adminiztrators more contral over the surface area of local
and remote instances of SOL Server 2005, With the SOL Server 2005 Surface Area Configuration toals, you can easzily:

+ Dizable unuzed services and network, protocols for remote connections,
+ Dizable unuzed features of SEL Server components,

For new installations, use these toolz to enable required features, services, and network protocols that are disabled by
default. For uparaded instances, uze these toolz to identify and dizable unused features, services, and protocols.

Uszers with adminiztrative privileges on Microzoft Windows Vista and later versions will no longer have administrative
privileges on thiz SOL Server installation by default. To explicitly add vourself as a SOL Server administrator, click on the
below link:

% Add Mew Administrator

@ Fead more about configunng the SOL Server surface area.

Configure Surface Area for localhost [change computer|

@fﬁ Surface Area Configuration for Services and Connections

| =5 Surface Area Configuration for Features
18

Choose SurfacArea Configuration for Services and Connection
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“6 Surface Area Configuration for Services and Connections - localhost

" SQL Server 2005 Surface Area Configuration
& Help Protect Your SAL Server

Enable only the services and connechion wpez uzed by your applications. Dizabling unuzed services and connechions heps
protect your zerver by reducing the suface area. For default zettingz, see Help

Select a component and then configure itz rervices and connections:

= [§ SOULEXPRESS | Thiz service returns named pipe and TCP port information to client applications. Enabling
= | J Databazs Engine this service is recommended for Analpsiz Services.
Service
Remote Connections o .
= |d, SOL Server Browser Service name: | SOLErowser [
=+ Service

Dizplay name: ISDL géwer-E-mwser |

Drescription; Provides SOL Server connection information to clent computers:

/\

N

Starip type: Autamatic

b aral
Dizabled

Sefvice status:

| Wiew by Instance | Yiew by Component |

k. ] I Cancel ] I Apply ] I Help

Click onSQL Server Browser in the left-hand window. On tHgtartup type drop-
down, selecAutomatic. Re-boot your computer.

5. Unzip NHDPIlusUserToolBox_Vnnnn file into any diregt. If you have installed a
previous version of the NHDPIlus User ToolBox, ust#ll the previous version before
continuing.

6. Run NHDPIlusUserToolBoxSetup.exe to perform theaitetion.

When prompted for an NHDPIlusTools location, spethify directory (or accept the
default) for the software installation. The di@gtdoes not have to exist. The
installation places an ArcGIS toolbox (NHDPlusUsmsiBox.tbx) in the chosen
directory along with other software componentstf@ NHDPlus User ToolBox.

7. To use the toolbox, load ArcMap or ArcCatalog.
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8. Load the NHDPIus User ToolBox: Make sure ArcToall®visible. Right-click on
ArcToolbox and select Add Toolbox. Choose NHDPIsstToolBox.tbx from the
directory specified during installation. A toolboamed “NHDPIlus User ToolBox” is
added to the list of toolboxes.

9. If the NHDPIlus User ToolBox will be run by a uskat does NOT have administrative
privileges (i.e. a limited user), the following atilchal steps must be performed by a user
WITH administrative privileges.

a. Grant SQL Server Administrator privileges to thmited user: Do this by using
the SQL Server Surface Area Configuration Managedd this user as an
administrator to SQL Server Express. Click Start > All Programs >
Microsoft SQL Server 2005 > Configuration Tools > SQL Server Surface
Area Configuration.

& SOL Server 2005 Surface Area Configuration

Microsoft

SQL Server 2005

Help Protect Your SQAL Server

Minimize SQL Server 2005 Surface Area

SCL Server 2005 improves manaageability and security by aiving administrators mare contol over the surface area of local
and remote instances of SOL Server 2005, With the SOL Server 2005 Surface Area Configuration toals, you can easzily:

+ Dizable unuzed services and network, protocols for remote connectiong,
+ Disable unused features of SOL Server components,

For new installations, use these tools to enable required features, services, and network protocols that are dizabled by
default. For upgraded instances, use these tools to identify and disable unused features, services, and pratocols.

Uzers with adminiztrative privileges on Microzoft Windows Vista and later verzsions will no longer have administrative
privileges an thiz SCIL Server installation by defaul. To explicitly add vourself az a SOL Server administrator, click on the
below link:

ﬁ Add Mew admiristrator

i) Fead more about configuring the SOL Server surface area,

Configure Surface Area for localhost [change computer]

@?Jj Surface Area Configuration for Services and Connections

5. Surface Area Configuration for Features
==

Click onAdd New Administrator.
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£ SOL Server User Provisioning on Vista - XEONDEFFY\testxp2 on XEONDEFFY

‘_‘f

SQL Server 2005 User Provisioning Tool for Vista

Help Protect Your 5QL Server on Windows Vizta

Granting administrative nights to Windows Vista user XEONDEFFY \testsp2. LUser ta pravision: ikEDNDEFFY\testgp2

“Windows Yista users that are memberz of the ‘Windows Administrators graup are not automatically granted permizssion to connect to SAL Server. and
they are not automatically granted administrative privileges.

Select the adminiztrative privieges needed by Windows user XEONDEFFY \testzp2:

Awailable privileges: Privileges that will be granted to XEONDEFF\testp2:

Wl -0LExPRESS
-'-‘.. Member of SOL Server Syzddmin role on SOLEXPRESS

»

2] [+ ~

£

[ ok H Cancel I

In theUser to provision box, change the user name (after the backslaghgto
name of the user (e.g., testxp2). UnBgailable privileges box, highlight
SQLEXPRESS and click on the right arrow to move ithe right hand box. The
dialog should look like the above image. CI@K and exit the Surface Area
Configuration tool.

The second step is to change the account undehvd@t. Express runs. Click
on:Start > All Programs > Microsoft SQL Server 2005 > Configuration Tools

> SQL Server Configuration Manager:

23





& SOL Server Configuration Manager

Fle Action Yiew Help

- EAICR0R0X

‘BSQL Sarver Confiquration Manager (Local) HName State | StatMade  LogOnps ProcessID | Service Type
| S0l Server 2005 Services L

B 4 50L Server 2005 Network Canfiguration
B S 50L Native: Client Configuration

a0k 58 Running  Automatic  Localsysten 50L Server
@SQLServer Browser Running  Autamatic NT AUTHORITY NetwarkService 2083 0L Brawser

In the left hand pane, highligBQL Server 2005 Services

Double click onSQL Server (SQLEXPRESS) in the right hand pane to get the
SQL Server (SQLEXPRESS) Properties window:
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SOL Server (SOLEXPRESS) Properties

Log ©n !ﬁervice- -F'.dvanced|

Log on as:

& Built-in account:

™ This account:

Account Mame: ]

Password; ] R R A R T
Confirm passwaord: '|--=-r-=-r-:-r-:-
Service status RURMiNg
abalt ‘ Skop ‘ Pause ] Restark ]
[ o] 4 ] [ Zancel J I Apply ] [ Help I

Click theBuilt-in account radio button and change the account typledcal
System. Click OK. The dialog should look like the above

Confirm Account Change "

L) E This will cause the service ko be restarted, Do vou wank b0 conkifue?
L

Click “Yes” and the service will restart. Close tB®L Server Configuration.
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NHD QAQC

The NHDPlus NHD QAQC utility performs a series oAQC checks that are critical to the
computation of NHDPIlus V02 Value Added AttributeBhese checks are primarily centered

around the NHDflowline network as represented leyftbw table, but also include feature
geometry checks and feature name checks. Thetopaé NHD QAQC utility can be an

NHDPIus V01 workspace, an NHDPlus V02 workspaca\BiDGeo personal geodatabase or
an NHDGeo shapefile workspace.

The output of the NHDPlus NHD QAQC utility is a ddable of the QAQC results. The table is
called NHDQAQC_Problems_<numeric session id>. Whennput is a shapefile, the table is a
dbf in the high order folder of the shapefile. Whbe input is a personal geodatabase, the table
is stored in the pgdb. Refer to Appendix A fotails about the QAQC results table. The set up

for the NHDPIlus NHD QAQC utility is shown below.

* 05. NHDQAQC Version 1.0.1.3

al

Build Name
| nHDQAGC

MHD Data Format
I Shapefile Workspace

£l

Input Folder {(Shapefile Workspace Qnly) {optional)

Input File (Personal Geodatabase Only) (optional)

Flow Table Select
| HHDFlow

&

&

Led

w Temporary Work Area

&

¥ Check 1- Fow Table Ertry Mever Navigated

¥ Check 2 - Improper Network End

¥ Check 3 - Invalid Flow Table Ertry

ok |

]

=101 %]

@ Help I.il

o

Cancel | Envionments.. | << Hide Help |

1
05. NHDQAQC
Version 1.0.1.3

Performs checks on the
MNHD network as described
by the MHDFlow table or
PlusFlow table. In addition,
gagc checks are performed
on flowline geometry,

flowline named paths, reach
paths, and missing T
reachcodes. The gagc
checks provide important
information about the
readiness of NHD data to

be used in the NHDPlus
build process. At the
completion of NHD QAQC,

a message file is created
and stored in the upper

level directory of the
workspace, in dbf format. It
is named

NHDQAQC _Problems_SID di
where S0 is a 16 character

date and time string. The
S - AL it i
| L] »

Build Name: Name of the full NHDPlus NHDQAQC process. Thiddies reserved for a
future use and may be left blank.

NHD Data Format: Format of the input data to be QAQC’ed. Valid wdare Shapefile
Workspace or Personal Geodatabase.
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Input Folder (Shape file Wor kspace Only) (optional): Folder containing the input
shapefile workspace which may be an NHDPIlus VOpsfia workspace or an NHDPIlus
V02 shapefile workspace or an NHDGeo personal gebdae.

Input File (Personal Geodatabase Only) (optional): File name for an input NHDGeo
personal geodatabase.

Flow Table Select: Flow table to be used in QAQC. Select NHDFlowhg input is
NHDPIus V01 or NHDGeo. Select PlusFlow if the inpuNHDPIlus VO02.

Temporary Work Area: The name of an existing folder that can be ugeithéd NHDPlus
NHD QAQC utility to create, update and delete terappworking files. When The
NHDPIlus NHD QAQC completes successfully, the corsteneated in this folder are deleted.

27 Checks. Place a check mark by each QAQC check that sHmujgerformed by the
NHDPIus NHD QAQC utility.

The utility has four possible outcomes:

1. Software ran successfully and no errors were foundhe GP window, the process
status will be 0.

2. Software ran successfully and just warning erraesewwound. Process status will be
1.

3. Software ran successfully and severe errors wenedfo Process status will be 2.

4. Software did not run successfully -- i.e. it hadia exception. Details about the
software problem will be displayed and should lmréed for the software
developers who will be asked to resolve the problem

Types and error levels of checks performed by tH®RIus NHD QAQC utility:
Consistency in Flow Table:
1 Flow Table Entry Never Navigated — severe
2 Improper Network End - severe
3 Invalid Flow Table Entry - severe
4 Improper Network Start - severe
5 Potential Loop - severe
6 Possible Outflowing Connection - informational
7 Possible Inflowing Connection - informational
8 Duplicate Flow Table Entry - severe
9 Incomplete Divergence - severe
10 Flow Table & Flowline.FType Disagree - severe
11 Flow Table & Flowline.Flowdir Disagree - severe
12 Isolated Network — warning
26 Flowline with Both Flowing and Non-flowing FloWable Entries - severe

Agreement between Flowlines geometry/attributesflod Table
13 Coordinate Order & Flow Table Disagree - severe
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14 Flowlines Relate in Flow Table But Do Not Toucsevere
15 Flowlines Touch But Do Not Relate in Flow Taftet canal/ditch) - warning
16 Flowing Connections and Elevations Disagree ring

Named Paths

23 Circular Named Path - informational
25 Nonlinear Named Path - Severe

Flowlines, Waterbodies, and Reaches:

17 Flowline Not in Linear Reach - severe

18 Circular Reach - informational

19 Nonlinear Reach - severe

20 Circular Flowline - informational

21 Flowline with LengthKM=0 - severe

22 Reachable Waterbody Not in Area Reach - infaionat

24 Nonlinear Flowline - severe

27 Waterbody reach contains waterbodies that dd¢onich - severe

The NHDPIlus User Community:

Need only run check numbers 1, 2, 3,4, 5, 6, 9, 80, 11, 12, 13, 14, 15, 23, 25, 26 and
27.

In order to properly run the NHDPIlus Build/RefragRA utilities, the following errors
MUST be corrected: 1, 2, 3, 4,5, 8,9, 10, 11,283and 27.

Checks 6 and 7 should be verified as accurate.

Check 12 should be fixed if possible.

Check 14 should be fixed unless it is an isolatvark that has been logically
connected.

Fixing checks 15, 23 and 25 is not mandatory, hlityweld better VAA values.

The NHD high resolution stewards:

Should run all checks.

Checks 1, 2, 3, 4,5, 8,9, 10, 11, 13, 14, 1519721, 22, 24, 26 and 27 errors MUST be
corrected.

Check 12 should be fixed if possible.

Fixing checks 23 and 25 is not mandatory, but yéld better VAA values.
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Appendix A: Descriptions for Problem Table Created by NHD
QAQC

TableName: NHDQAQC _Problems SID.dbf Field List
ErrorNbr = Sequential number for the record limethe gaqc file.

IntKeyl = Flowline comid or blank

IntKey?2 = Flowline comid or blank

StringKey = GNIS_ID when the error is about a ngmg. Non-linear Name)
Reachcode when the error is about a remghNon-linear Reach)

ErrorCode = Error check number (1, 2, 3, etc.)

ErrorLevel = S, W, orl

S = severe error, must be fixed in order to buildD¥lus V02 Value Added
Attributes (VAAS)

W = warning, recommended to be fixed, but not rexli{e.g. Isolated Networks)
in order to build NHDPIus V02 Value Added Attribate/AAs)

| = informational message, should be confirmedd@bcurate (e.g. outflowing
connection, inflowing connection)

ErrorMsg = Text description of error
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Appendix C — List of Edits that Need to be done to NHDFlowlines and Related Tables

I.  Hydrologic Unit (HU) 170103010502 (Table 2, Figure 1)
a. Error Code 12 (Isolated Network), 5 Errors
II.  Hydrologic Unit (HU) 170402091104 (Table 3, Figure 2)
a. Error Code 12 (Isolated Network), 20 Errors
lll.  Hydrologic Unit (HU) 170402091306 (Table 4, Figure 3)
a. Error Codes: 12 (Isolated Network), 65 Errors; Error Code 14 (Flowlines
Relate in Flow Table But Do Not Touch), 1 Error; 19 (Non-Linear Reach), 1
Error; & 25 (Nonlinear Named Path), 16 Errors

Table 1: Summary of All Errors for all three Subwatersheds

Error Code Subwatershed
170103010502 170402091104 170402091306

Error Code 12 5 20 65
Isolated Network
Error Code 14
Flowlines Relate in Flow 0 0 1
Table but do not Touch
Error Code 19 0 0 1
Non-Linear Reach
Error Code 25 0 0 16
Non Linear Named Path

Subwatershed Totals 5 20 83

Grand Total = 108

Table 2-4 Key — Attribute Field Headings:

E_Number: Record number generated by the NHDPlus QA/QC Tools
SubWtrshd: The 12-Digit Subwatershed Number

COMMENT: Comment entered as each segment was reviewed

ErMsg: The Error message generated by the NHDPlus QA/QC Tools (corresponds w/Error Code)
ErrorCode: The Error number generated by the NHDPlus QA/QC Tools (corresponds w/ErMsg)
NeedRev: Asks the question whether or not this point may need revision:

Y: Yes — this area need additional clarification/check — may need revision
N: No —this area has been checked and is okay (see comments)





Subwatershed 170103010502 Butte Gulch-Prichard Creek:

Table 2: Summary of Errors for Subwatershed 170103010502 — Butte Gulch-Prichard Creek

E_Number | SubWtrshd COMMENT ErMsg ErrorCode NeedRev
2 | 170103010502 | This is okay as is Isolated Network 12 | N
3 | 170103010502 | This is okay as is Isolated Network 12 | N
4 | 170103010502 | This is okay as is Isolated Network 12 | N
1| 170103010502 | This is okay as is Isolated Network 12 | N
5| 170103010502 | This is okay as is Isolated Network 12 | N

Errors - 170103010502
(all okay)

Figure 1: Subwatershed 170103010502 - Butte Gulch-Prichard Creek Errors






Subwatershed 170402091104 — Town of Kimama:

Table 3: Summary of Errors for Subwatershed 170402091104 — Town of Kimama

E_Number | SubWtrshd COMMENT ErMsg ErrorCode | NeedRev

1 | 170402091104 | Okay Isolated Network 12

2 | 170402091104 | Okay Isolated Network 12 N

3 | 170402091104 | Okay Isolated Network 12 N

4 | 170402091104 | Okay Isolated Network 12 N

Check - not sure that this feature exists -

5 | 170402091104 | maybe delete Isolated Network 12 Y
170402091104 | Okay Isolated Network 12
170402091104 | Okay Isolated Network 12 N

Needs to be checked - seems okay -
170402091104 | UNKNOWN WHY IT WOULD ERROR HERE Isolated Network 12 Y
170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
10 | 170402091104 | Okay Isolated Network 12 N
11 | 170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
12 | 170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
13 | 170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
14 | 170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
15 | 170402091104 | Okay Isolated Network 12 N
16 | 170402091104 | Okay Isolated Network 12 N
17 | 170402091104 | Check - why is this an isolated network? Isolated Network 12 Y
18 | 170402091104 | Okay Isolated Network 12 N
Check - why is this an isolated network and
19 | 170402091104 | not the others around it? Isolated Network 12 Y
20 | 170402091104 | Okay Isolated Network 12






. Errors - 170402091104
Town of Kimama
(all Error Code 12)

Error Points

Further Review Needed?
@ N
® Y

[ sub-Watershed Boundary

Figure 2: Subwatershed 170402091104 — Town of Kimama Errors






Subwatershed 170402091306 — Snake River-Burley:

Table 4: Summary of Errors for Subwatershed 170402091306 — Snake River Burley

E_Number | SubWtrshd COMMENT ErMsg ErrorCode | NeedRev
1 | 170402091306 | Check - why is this an isolated network? Isolated Network 12 Y
2 | 170402091306 | Check - why is this an isolated network? Isolated Network 12 Y

Check - why is this an isolated network?
3 | 170402091306 | No vertice at the intersection? Isolated Network 12 Y
4 | 170402091306 | Check - why is this an isolated network? Isolated Network 12
Check - why is this an isolated network?
5 | 170402091306 | Intersection? Isolated Network 12 Y
check - why is this an isolated network?
6 | 170402091306 | Intersection? Isolated Network 12 Y
Check - this should be connected to
7 | 170402091306 | 61695855 Isolated Network 12
8 | 170402091306 | Okay - edge of network Isolated Network 12 N
Check - why is this an isolated network - no
9 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network -
10 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network -
11 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network?
12 | 170402091306 | Intersection? Isolated Network 12 Y
Check - why is this an isolated network -
13 | 170402091306 | intersection? Isolated Network 12 Y
14 | 170402091306 | Okay Isolated Network 12 N
Check - why is this an isolated network?
15 | 170402091306 | Intersection? Isolated Network 12 Y
Check - why is this an isolated network -
16 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network -
17 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network -
18 | 170402091306 | intersection? Isolated Network 12
19 | 170402091306 | Okay Isolated Network 12 N
Check - why isolated network -
20 | 170402091306 | intersection? Isolated Network 12 Y
Okay as an isolated network - also has
another error code associated - error code
21 | 170402091306 | 81 nonlinear named path Isolated Network 12 N
Check - why is this an isolated network -
22 | 170402091306 | intersection? Isolated Network 12 Y
Check - why is this an isolated network -
23 | 170402091306 | intersection? Isolated Network 12 Y
24 | 170402091306 | Okay Isolated Network 12 N
25 | 170402091306 | Okay Isolated Network 12 N
26 | 170402091306 | Okay Isolated Network 12 N
Check the flow directiojn of this segment -
27 | 170402091306 | error codes of both an isolated network Isolated Network 12 Y






and nonlinear named path

28 | 170402091306 | Okay Isolated Network 12 N
29 | 170402091306 | Okay Isolated Network 12 N
30 | 170402091306 | Okay Isolated Network 12 N
31 | 170402091306 | Okay Isolated Network 12 N
Check - this looks like it continues on the
32 | 170402091306 | 2009 NAIP imagery Isolated Network 12 Y
33 | 170402091306 | Okay Isolated Network 12 N
34 | 170402091306 | Okay Isolated Network 12 N
35 | 170402091306 | Okay Isolated Network 12 N
36 | 170402091306 | Okay Isolated Network 12 N
37 | 170402091306 | Okay - edge of the subwatershed boundary | Isolated Network 12 N
38 | 170402091306 | Okay Isolated Network 12 N
39 | 170402091306 | Okay Isolated Network 12 N
40 | 170402091306 | Okay Isolated Network 12 N
Check - this may connect with other
41 | 170402091306 | laterals - need to ask the land managers Isolated Network 12 Y
42 | 170402091306 | Okay Isolated Network 12 N
43 | 170402091306 | Okay Isolated Network 12 N
44 | 170402091306 | Okay Isolated Network 12 N
45 | 170402091306 | Okay Isolated Network 12 N
46 | 170402091306 | Okay Isolated Network 12 N
47 | 170402091306 | Okay Isolated Network 12 N
48 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
49 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
50 | 170402091306 | Okay Isolated Network 12 N
Check - this may extend further west per
51 | 170402091306 | the NAIP imagery Isolated Network 12 Y
52 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
53 | 170402091306 | Okay Isolated Network 12 N
Check - this may extend further west per
54 | 170402091306 | the NAIP imagery - see comment 59 Isolated Network 12
55 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
Check - unsure why there would be an
56 | 170402091306 | error here Isolated Network 12 Y
57 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
58 | 170402091306 | Okay Isolated Network 12 N
59 | 170402091306 | Okay Isolated Network 12 N
Check - this may extend further west, then
60 | 170402091306 | north to the Snake River Isolated Network 12 Y
61 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
62 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
63 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
64 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N
65 | 170402091306 | Okay - edge of subwatershed Isolated Network 12 N






Check the flow direction for this reach

66 | 170402091306 | 1704020945827 - error 19 Nonlinear reach Nonlinear Reach 19
Check the flow direction of this segment
and the one below it - why did it flag ALL of

67 | 170402091306 | the same named H16 Laterals Nonlinear Named Path 25
Check the flow direction of this segment
and the one below it - why did it flag ALL of

68 | 170402091306 | the same named H16 Laterals Nonlinear Named Path 25
Check the flow direction of this segment
and the one below it - why did it flag ALL of

69 | 170402091306 | the same named H16 Laterals Nonlinear Named Path 25

70 | 170402091306 | Okay Nonlinear Named Path 25
Check this nonlinear named path - the flow

71 | 170402091306 | direction doesnt look right Nonlinear Named Path 25
Check - why is this listed as a nonlinear

72 | 170402091306 | named path? Nonlinear Named Path 25

73 | 170402091306 | Check the flow direction for this "T" Nonlinear Named Path 25
Check the flow direction on this nonlinear

74 | 170402091306 | named path Nonlinear Named Path 25

75 | 170402091306 | Okay Nonlinear Named Path 25
Check this - why is it choosing this segment

76 | 170402091306 | and not just flagging 61696877? Nonlinear Named Path 25
Check - why is it choosing this segment and

77 | 170402091306 | not 167433190? Nonlinear Named Path 25
Check - why this segment and not just

78 | 170402091306 | 616980217 Nonlinear Named Path 25

79 | 170402091306 | Okay - edge of clipped subbasin Nonlinear Named Path 25
Check - why this one and not the one

80 | 170402091306 | above? Nonlinear named path Nonlinear Named Path 25
Check - why does this code as nonlinear

81 | 170402091306 | named path? Nonlinear Named Path 25
Check - this and 167433062 seem to

82 | 170402091306 | flowing against each other Nonlinear Named Path 25

Flowlines Relate in Flow
83 | 170402091306 | Should intersect with a vertex here - fix Table But Do Not Touch 14






Error Points
Revision Needed?
@ N
® v

Error Code 12 "Isolated Network" - (65 Errors)

"Flowlines Relate in Flow Table But Do Not Touch" - (1 Error)
"Nonlinear Reach" - (1 Error)

"Nonlinear Named Path" - (16 Errors)

Figure 3: Subwatershed 170402091306 - Snake River-Burley Errors











