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Introduction: 

The NHDPlus 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 NHDPlus 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 NHDPlus data.  These tools are called the 
NHDPlus 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.  

 

   
 

 

 

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

I. 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 sq. miles) putting it in top 10% of the state in terms 
of size of 12 digit watersheds. 

   
 

 

 

 Figure 2:  Prichard Creek 6th field Subwatershed  
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II. 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 6th field Subwatershed  
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III. 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.iv  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 sq. miles) putting it in the top 20% of the state in 
terms of size. 

 
 
 
 

 

 

 

 Figure 4:  Snake River-Burley 6th field Subwatershed  



8   

 
 

 

 

General Description of QA\QC Tools 

The NHDPlus 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 II) 
• 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 II.  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: 

• Deleted the existing network (via ArcCatalog) 
o Remove any old network files and/or connection tables 

• Modified NHDFlowline Feature Class  
o ArcGIS Process: Select By Location.  Removed all line segments that did 

not intersect the 12-digit SubWatershed of interest. 
• 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 (NHDPlus User Toolbox) on each of the 
SubWatersheds. The following inputs were used: 

• 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  

• 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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 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 

II. Hydrologic Unit (HU) 170402091104 
a. Error Code 12 (Isolated Network), 20 Errors 

III. 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 
Isolated Network 

5 20 65 

Error Code 14 
Flowlines Relate in Flow 
Table but do not Touch 

 
0 

 
0 

 
1 

Error Code 19 
Non-Linear Reach 

0 0 1 

Error Code 25 
Non Linear Named Path 

0 0 16 

Subwatershed 
Totals 

5 20 83 

 
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 NHDPlus 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 6th field sub watershed boundary line for this study.  For the 
5th isolated 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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 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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 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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 Figure 8 – Example of flume/siphon location at the intersection – 
over/under segments. 
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 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.   

 

 
 
 
 

 

 

 

 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 0 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. 

   
 

 

 

 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 0 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. 

   
 

 

 

 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 NHDPlus 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 NHDPlus 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 NHDPlus 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 Build Name – Pre-populated 
o NHD Data Format:  Personal Geodatabase 
o Input File:  Navigate to the .mdb file of a SubWatershed 
o Temporary Work Area:  D:/Temp  
o 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 reviewing the Messages, several errors were noted (Figure 8). 

 Figure 8: Messages from Geoprocessing Results Tab  
 

 

 

   
 

Additionally, the following errors were found: 

1) Unlike 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 

• Tools should be written in .net of Java 
• 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
0/ 

• 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.  
 

 
 

  

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/
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/NHDPlus_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: 
                                                             

 

 

 

 

i NHD Users Guide:  http://nhd.usgs.gov/userguide.html 
ii http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 
iii http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 
iv http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 
v  NHDPlus User Toolbox Users Guide 
http://www.idwr.idaho.gov/GeographicInfo/NHD/Projects/PDF/NHDPlus_User_ToolB
ox_Users_Guide_NHDQAQC_Tool_20100726.pdf  
vi Email Communication between Linda Davis, IDWR and Cindy McKay, HSC on Aug. 23, 
2011 

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/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
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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/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 
 Use DB 


• 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 NHDPlus User Toolbox described in this document is implemented as an ArcGIS 
Geoprocessing toolbox of utilities designed (1) for NHDPlus users who would like to make 
minor corrections to the Medium Resolution NHD component of NHDPlus followed by a limited 
refresh of the NHDPlus value added attributes and (2) for High Resolution NHD Stewards who 
would like to compute NHDPlus value added attributes and prepare their data for a future full 
NHDPlus build process.   It is assumed that current NHDPlus users have a thorough 
understanding of NHDPlus as described in: 


The NHDPlus V01 User Guide - ftp://ftp.horizon-
systems.com/NHDPlus/documentation/NHDPLUS_UserGuide.pdf. 


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


NHDPlus V02 Database Design - ftp://ftp.horizon-
systems.com/NHDPlus/documentation/nhdplusV02_Database_Design_20081118.pdf 


NHDPlus V02 Build/Refresh Functional Design - ftp://ftp.horizon-
systems.com/NHDPlus/documentation/nhdplusV02_Functional_Design_20081118.pdf 


 


The NHDPlus Build/Refresh process, described in the documents above, consists of more than 
twenty steps which produce a complete NHDPlus V02 database.  The version of the toolbox that 
is described here contains software for one of the Build/Refresh steps which enables users to 
QAQC NHD data in preparation for the remaining steps in the NHDPlus Build/Refresh process.  


The NHDPlus NHDQAQC utility performs a series of NHD qaqc checks primarily focused on 
the network described by the flow table.  Successfully passing these QAQC checks is essential 
for computing the NHDPlus V02 Value Added Attributes.  The utility will operate on NHDGeo 
data, in either pgdb or shapefile format or on NHDPlus data in either V01 or V02 format.  


Installing the Toolbox 


Installation Cautions: 


• Do not install any of the NHDPlus tools under the "Program Files" folder.  The default of 
C:\NHDPlusTools is recommended or at least on a local drive in a folder with no spaces. 


• Due to problems with the ESRI's geoprocessing libraries, many applications cannot use a 
folder that has a space in the name and in some cases a dash or hyphen.  Make sure that 
your input data and any designated temp/working folder does not contain spaces, dashes, 
or hyphens. 
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• It is recommended that all input/output datasets and temp/working folders required by the 
tools be on a local hard drive.  The performance difference between local disk access and 
dragging the data across the network connection is considerable. 


 
System Requirements:  


Windows XP Service Pack 2 or Windows VISTA; .NET 2.0 Service Pack 2; ArcGIS 9.2, 
Service Pack 4 or 9.3 Service Pack 1, SQL Server 2005 Express (Other versions of SQL 
Server may work, however the tools have not been tested for other versions.) 


1. Download Microsoft SQL Server 2005 Express and Microsoft SQL Server Management 
Studio Express for 2005: 
 
http://www.microsoft.com/Sqlserver/2005/en/us/express-down.aspx 
 


2. Download the most recent version of  NHDPlusUserToolBox_Vnnnn: 
 
http://www.horizon-systems.com/NHDPlus/tools.php#NHDPlus%20User%20Toolbox 
 


3. Install Microsoft SQL Server 2005 and, optionally, Microsoft SQL Server Management 
Studio Express following the procedures outlined below. 


Do not install SQL Server Express 2005 if you already have a version of SQL Server on 
your system.  If unsure, check with your system administrator.  Some organizations have 
specific policies and procedures for installing SQL Server. 


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


Start the install for SQL Server Express 2005 by running SQLEXPR32.EXE.  The setup 
program will display various windows during the installation process.  Follow the 
prompts and accept the default values except where noted in this guide. 


The following screen images are from an install on Windows XP.  Vista will look slightly 
different. 
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Click Run 


 


Accept the licensing terms and click Next 
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Click Install 


 


Click Next 
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Click Next 


 


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


 


Usually the Name and Company fields are automatically filled in for you. 
Make sure  the Hide advanced configuration options is checked. 


 


Click on the red X next to Connectivity Components  and, when prompted, click: 
Entire feature will be installed on local hard drive. 
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The dialog should look like this before you click on Next 


 


Verify that Windows Authentication Mode is checked and click Next 
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Both boxes in the above dialog should be checked.  Click Next 


 


Leave the boxes in the above window unchecked unless required by your 
organization policies.  Click Next. 
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Click Install 
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The setup will take 5 to 10 minutes depending on the speed of your computer 


 


The dialog should look like this when it is done.  Click Next. 


 


Click Finish 
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Installation of the Management Studio Express is optional and not required to run the 
NHDPlus User  Toolbox.  However, it can be helpful for diagnosing problems. 


Start the install for Management Studio Express by running 
SQLServer2005_SSMSEE.msi and accept the default values. 


 


Click Run 


 


Click Next 
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Accept the license agreement and Click Next 


 


Fill in your Name and Organization and click Next 
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Click Next 


 


Click Install 
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Click Finish 
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4. Configure Microsoft SQL Server 2005. 


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


 
 
Choose Surface Area Configuration for Features.   
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Make sure the “Enable OPENROWSET and OPENDATASOURCE support” checkbox 
is checked. 
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To cause the SQL Server service to start automatically when your computer is booted or 
re-booted, go to Start > All Programs > Microsoft SQL Server 2005 > SQL Server 
Surface Area Configuration.   
 


 
 
Choose Surface Area Configuration for Services and Connection 
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Click on SQL Server Browser in the left-hand window.  On the Startup type drop-
down, select Automatic.  Re-boot your computer.  
 


5. Unzip NHDPlusUserToolBox_Vnnnn file into any directory.   If you have installed a 
previous version of the NHDPlus User ToolBox, un-install the previous version before 
continuing. 


 
6. Run NHDPlusUserToolBoxSetup.exe to perform the installation.   


 
When prompted for an NHDPlusTools location, specify the directory (or accept the 
default) for the software installation.  The directory does not have to exist.  The 
installation places an ArcGIS toolbox (NHDPlusUserToolBox.tbx) in the chosen 
directory along with other software components for the NHDPlus User ToolBox. 
 


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


 
9. If the NHDPlus User ToolBox will be run by a user that does NOT have administrative 


privileges (i.e. a limited user), the following additional steps must be performed by a user 
WITH administrative privileges. 


 
a. Grant SQL Server Administrator privileges to the limited user:  Do this by using 


the SQL Server Surface Area Configuration Manager to add this user as an 
administrator to SQL Server Express.  Click on: Start > All Programs > 
Microsoft SQL Server 2005 > Configuration Tools > SQL Server Surface 
Area Configuration.   


 


 
 
Click on Add New Administrator. 
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In the User to provision box, change the user name (after the backslash) to the 
name of the user (e.g., testxp2).  Under Available privileges box, highlight 
SQLEXPRESS and click on the right arrow to move it to the right hand box.  The 
dialog should look like the above image.  Click OK and exit the Surface Area 
Configuration tool. 
 


b. The second step is to change the account under which SQL Express runs.  Click 
on:Start > All Programs > Microsoft SQL Server 2005 > Configuration Tools 
> SQL Server Configuration Manager: 
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In the left hand pane, highlight SQL Server 2005 Services 
 
Double click on SQL Server (SQLEXPRESS) in the right hand pane to get the 
SQL Server (SQLEXPRESS) Properties window: 
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Click the Built-in account radio button and change the account type to Local 
System.  Click OK.  The dialog should look like the above. 
 
 
 


 
 
Click “Yes” and the service will restart. Close the SQL Server Configuration.  
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NHD QAQC 


The NHDPlus NHD QAQC utility performs a series of QAQC checks that are critical to the 
computation of NHDPlus V02 Value Added Attributes.  These checks are primarily centered 
around the NHDflowline network as represented by the flow table, but also include feature 
geometry checks and feature name checks.  The input to the NHD QAQC utility can be an 
NHDPlus V01 workspace, an NHDPlus V02 workspace, an NHDGeo personal geodatabase or 
an NHDGeo shapefile workspace. 


The output of the NHDPlus NHD QAQC utility is a data table of the QAQC results.  The table is 
called NHDQAQC_Problems_<numeric session id>.  When the input is a shapefile, the table is a 
dbf in the high order folder of the shapefile.  When the input is a personal geodatabase, the table 
is stored in the pgdb.   Refer to Appendix A for details about the QAQC results table.  The set up 
for the NHDPlus NHD QAQC utility is shown below. 


 


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


NHD Data Format:  Format of the input data to be QAQC’ed.  Valid values are Shapefile 
Workspace or Personal Geodatabase. 
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Input Folder (Shape file Workspace Only) (optional): Folder containing the input 
shapefile workspace which may be an NHDPlus V01 shapefile workspace or an NHDPlus 
V02 shapefile workspace or an NHDGeo personal geodatabase. 


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 NHDFlow if the input is 
NHDPlus V01 or NHDGeo.  Select PlusFlow if the input is NHDPlus V02. 


Temporary Work Area:  The name of an existing folder that can be used by the NHDPlus 
NHD QAQC utility to create, update and delete temporary working files.  When The 
NHDPlus NHD QAQC completes successfully, the contents created in this folder are deleted. 
 
27 Checks:  Place a check mark by each QAQC check that should be performed by the 
NHDPlus NHD QAQC utility. 
 
 


The utility has four possible outcomes: 
1. Software ran successfully and no errors were found.  In the GP window, the process 


status will be 0. 
2. Software ran successfully and just warning errors were found.  Process status will be 


1. 
3. Software ran successfully and severe errors were found.  Process status will be 2. 
4. Software did not run successfully -- i.e. it had a run exception.  Details about the 


software problem will be displayed and should be recorded for the software 
developers who will be asked to resolve the problem. 
 


Types and error levels of checks performed by the NHDPlus 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 Flow Table Entries - severe 
 


Agreement between Flowlines geometry/attributes and Flow Table  
13 Coordinate Order & Flow Table Disagree - severe 
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14 Flowlines Relate in Flow Table But Do Not Touch - severe 
15 Flowlines Touch But Do Not Relate in Flow Table (not canal/ditch) - warning 
16 Flowing Connections and Elevations Disagree – warning 
 


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 - informational 
24 Nonlinear Flowline - severe 
27  Waterbody reach contains waterbodies that do not touch - severe 


 
 
The NHDPlus User Community:    


• Need only run check numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 23, 25, 26 and 
27.   


• In order to properly run the NHDPlus Build/Refresh VAA utilities, the following errors 
MUST be corrected:  1, 2, 3, 4, 5, 8, 9, 10, 11, 13, 26 and 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 isolated network that has been logically 


connected.   
• Fixing checks 15, 23 and 25 is not mandatory, but will yield better VAA values. 


 
The NHD high resolution stewards: 


• Should run all checks.   
• Checks 1, 2, 3, 4, 5, 8, 9, 10, 11, 13, 14, 15, 17, 19, 21, 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 will yield better VAA values. 
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Appendix A:  Descriptions for Problem Table Created by NHD 


QAQC 


 


Table Name:  NHDQAQC_Problems_SID.dbf Field List 
ErrorNbr  = Sequential number for the record lines in the qaqc file. 
IntKey1  = Flowline comid or blank 
IntKey2  = Flowline comid or blank 
StringKey = GNIS_ID when the error is about a name (e.g. Non-linear Name) 
          Reachcode when the error is about a reach (e.g. Non-linear Reach) 
ErrorCode  = Error check number (1, 2, 3, etc.) 
ErrorLevel  =  S, W, or I 


S = severe error, must be fixed in order to build NHDPlus V02 Value Added 
Attributes (VAAs) 


W = warning, recommended to be fixed, but not required (e.g. Isolated Networks) 
in order to build NHDPlus V02 Value Added Attributes (VAAs) 


I = informational message, should be confirmed to be accurate (e.g. outflowing 
connection, inflowing connection) 


ErrorMsg  =  Text description of error 
 


 
 
 








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 


III. 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 
Isolated Network 


5 20 65 


Error Code 14 
Flowlines Relate in Flow 
Table but do not Touch 


 
0 


 
0 


 
1 


Error Code 19 
Non-Linear Reach 


0 0 1 


Error Code 25 
Non Linear Named Path 


0 0 16 


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 


 


   
 


 


 


 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 N 


2 170402091104 Okay Isolated Network 12 N 


3 170402091104 Okay Isolated Network 12 N 


4 170402091104 Okay Isolated Network 12 N 


5 170402091104 
Check - not sure that this feature exists - 
maybe delete Isolated Network 12 Y 


6 170402091104 Okay Isolated Network 12 N 


8 170402091104 Okay Isolated Network 12 N 


7 170402091104 
Needs to be checked - seems okay - 
UNKNOWN WHY IT WOULD ERROR HERE Isolated Network 12 Y 


9 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 


19 170402091104 
Check - why is this an isolated network and 
not the others around it? Isolated Network 12 Y 


20 170402091104 Okay Isolated Network 12 N 


 


  







 


   
 


 


 


 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 


3 170402091306 
Check - why is this an isolated network?  
No vertice at the intersection? Isolated Network 12 Y 


4 170402091306 Check - why is this an isolated network? Isolated Network 12 Y 


5 170402091306 
Check - why is this an isolated network?  
Intersection? Isolated Network 12 Y 


6 170402091306 
check - why is this an isolated network?  
Intersection? Isolated Network 12 Y 


7 170402091306 
Check - this should be connected to 
61695855 Isolated Network 12 Y 


8 170402091306 Okay - edge of network Isolated Network 12 N 


9 170402091306 
Check - why is this an isolated network - no 
intersection? Isolated Network 12 Y 


10 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


11 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


12 170402091306 
Check - why is this an isolated network?  
Intersection? Isolated Network 12 Y 


13 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


14 170402091306 Okay Isolated Network 12 N 


15 170402091306 
Check - why is this an isolated network?  
Intersection? Isolated Network 12 Y 


16 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


17 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


18 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


19 170402091306 Okay Isolated Network 12 N 


20 170402091306 
Check - why isolated network - 
intersection? Isolated Network 12 Y 


21 170402091306 


Okay as an isolated network - also has 
another error code associated - error code 
81 nonlinear named path Isolated Network 12 N 


22 170402091306 
Check - why is this an isolated network - 
intersection? Isolated Network 12 Y 


23 170402091306 
Check - why is this an isolated network - 
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 


27 170402091306 
Check the flow directiojn of this segment - 
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 


32 170402091306 
Check - this looks like it continues on the 
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 


41 170402091306 
Check - this may connect with other 
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 


51 170402091306 
Check - this may extend further west per 
the NAIP imagery Isolated Network 12 Y 


52 170402091306 Okay - edge of subwatershed Isolated Network 12 N 


53 170402091306 Okay Isolated Network 12 N 


54 170402091306 
Check - this may extend further west per 
the NAIP imagery - see comment 59 Isolated Network 12 Y 


55 170402091306 Okay - edge of subwatershed Isolated Network 12 N 


56 170402091306 
Check - unsure why there would be an 
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 


60 170402091306 
Check - this may extend further west, then 
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 







66 170402091306 
Check the flow direction for this reach 
1704020945827 - error 19 Nonlinear reach Nonlinear Reach 19 Y 


67 170402091306 


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


68 170402091306 


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


69 170402091306 


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


70 170402091306 Okay Nonlinear Named Path 25 N 


71 170402091306 
Check this nonlinear named path - the flow 
direction doesnt look right Nonlinear Named Path 25 Y 


72 170402091306 
Check - why is this listed as a nonlinear 
named path? Nonlinear Named Path 25 Y 


73 170402091306 Check the flow direction for this "T" Nonlinear Named Path 25 Y 


74 170402091306 
Check the flow direction on this nonlinear 
named path Nonlinear Named Path 25 Y 


75 170402091306 Okay Nonlinear Named Path 25 N 


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


77 170402091306 
Check - why is it choosing this segment and 
not 167433190? Nonlinear Named Path 25 Y 


78 170402091306 
Check - why this segment and not just 
61698021? Nonlinear Named Path 25 Y 


79 170402091306 Okay - edge of clipped subbasin Nonlinear Named Path 25 N 


80 170402091306 
Check - why this one and not the one 
above?  Nonlinear named path Nonlinear Named Path 25 Y 


81 170402091306 
Check - why does this code as nonlinear 
named path? Nonlinear Named Path 25 Y 


82 170402091306 
Check - this and 167433062 seem to 
flowing against each other Nonlinear Named Path 25 Y 


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


 


 


  







   
 


 


 


 Figure 3:  Subwatershed 170402091306 - Snake River-Burley Errors  







 





