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1.0

GRAIP Lite Quick Start

Installation

1.1 ArcMap
Prerequisite: ArcGIS 10.5.1 or later with Spatial Analyst and 3D Analyst extensions. Advanced
license required for some of the tools in the toolset.
Install Arc Hydro Tools:
o 10.5.0.125 or later on a computer with ArcGIS 10.5.1.

1.2 ArcGIS Pro

Prerequisite: ArcGIS Pro 2.x or later with Spatial Analyst and 3D Analyst extensions.
Install Arc Hydro Tools for Pro 2.0.37 or later on a computer with ArcGIS Pro 2.x or later.

1.3 R Support for Calibration

This is an optional step required only if you want to create new calibration data for GRAIP Lite.

Download and install R from http://cran.cnr.berkeley.edu/bin/windows/base. Accept all default
in the installation wizard.

Optional: download RStudio Desktop from
https://www.rstudio.com/products/rstudio/download3. Accept all defaults in the installation
wizard.

Install the R-ArcGIS bridge. You need to install it only once either using ArcMap or ArcGIS Pro to
have it working in both ArcMap and ArcGIS Pro.

Using ArcMap

. Go to https://github.com/R-ArcGIS/r-bridge-install. Click Clone or Download and then
click Download ZIP to download the project repository as a zip file. You can also click the
following link: https://github.com/R-ArcGIS/r-bridge-install/archive/master.zip.



http://cran.cnr.berkeley.edu/bin/windows/base
https://www.rstudio.com/products/rstudio/download3
https://github.com/R-ArcGIS/r-bridge-install
https://github.com/R-ArcGIS/r-bridge-install/archive/master.zip

I R-ArcGIS / r-bridge-install
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@ Watch 43 * Star 130 ¥ Fork 50

<> Code Issues 15 Pull requests 0 Projects 0 5 Wiki Security Insights

: . Dismiss
Join GitHub today
GitHub is home to over 36 million developers working together to host and
review code, manage projects, and build software together.
Install the R ArcGIS Tools
r arcgis installation
D 194 commits 1 branch © 0 releases 22 2 contributors s Apache-2.0

Branch: master v New pull request Find File

E SCW provide clearer error message -

i img
i rtools
) .gitignore

velfmaster 7inE

Clone with HTTPS (®

. Use Git or checkout with SVN using the web URL.
add install screencast

i https://github.com/R-ArcGIS/r-bridge-ins @.
provide clearer error message

ignore log files
Open in Desktop Download ZIP
Add license -- Apache 2

Figure 1 - Downloading r-bridge-install

. Extract the contents of the zip file.

. Download the latest version of the arcgisbinding package from https://github.com/R-
ArcGIS/r-bridge/releases/latest.

. Place the arcgisbinding_x.zip in the same directory as the R integration Python toolbox.


https://github.com/R-ArcGIS/r-bridge/releases/latest
https://github.com/R-ArcGIS/r-bridge/releases/latest
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= | Compressed Folder Tools  r-bridge-install-master — O X

Home Share View Extract A~ o

r b & cut x I@ 3 New item ~ ' Open - [ select all
% W] Copy path * 51 Select none

‘D Easy access ™ Edit

P\natcocecsl;nck Copy Paste [8] Paste shortcut I\;ﬂ;:\'fe Ctzpvy DeI'ete Rename f:e::r Prcpfrtles B History 8 nvert selection
Clipboard Crganize New Open Select
— v P <« Users » chri3244 > Downloads > r-bridge-install-master > r-bridge-install-master > v O Searchr-b.. P
~ - -
Name Date modified il .
# Quick access arcgishinding_1.0.1.232.zip
img 7/30/2019 9:30 AM Compressed (zipped) Folder
-
&= Dropbox rtools 7/30/2019 9:30 AM g
W This PC D .gitignore 7/30/2019 9:30 AM
4 3D Objects D LICENSE 7/30/2019 9:30 AM
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m Desktop ;
9 R Integration.pyt 7/30/2019 9:30 AM
Documents [ R Integration.pytxm 7/30/2019 930 AM  Date modified:  7/30/2019 9:48 AM
# Dawnloads [ R Integration.RinstallDetails.pytxmi 7/30/20199:30 AM  Size: 219 MB
& Music [ R Integration.RVersion.pytxml 7/30/20199:30 AM ~ Datecreated:  7/30/2019 9:48 AM
= Pictures |1 R Integration.UpdateBindings.pytxmi 7/30/2019 9:30 AM
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Figure 2 — R Integration Toolbox folder

. Open ArcMap and connect to the extracted location in the Catalog window.

2o @ EE- e8| Y&
Location: |E C:\Users\chri3244\Downloads'y -bridge-install-master iy -bridge-install-master

E EJ C\Users\chri3244
i1 C\Users\chri3248\Documents\ArcGIS
F £ C\Users\chri3244\Documents\ArcGIS\INTDEMA

sers\chri3244\Downloads\r-bridge-install-master\r-bridge-install-master

img

£ rtools

= EP R Integration.pyt
5’ Install R bindings
5’ Print R Version
5 RInstallation Details
5’ Update R bindings

Figure 3 - r-bridge-install-master extracted folder

. Browse to the R Integration.pyt toolbox and double-click the tool Install R bindings.
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%' Install R bindings e O pod
[] Overwrite Existing Installation? A
Selected R Version (Set As Default)

3.6.1
v
ok || cancel || Envronments... [ ShowHep>> ]

Figure 4 - Install R bindings Tool

! Install R bindings n[
i i K

[Jclose this dialog when completed successfully L

Executing: InstallBindings false 3.6.1
Start Time: Tue Jul 30 05:53:24 2019
Running script InstallBindings...
Found local copy of binding, installing from zip
Rcmd.exe INSTALL c:\users\chri3244\appdatal\locall\temp\l\arc2de7\tmpépyntg\arcgisbinding 1.0.1.232.zip
package 'arcgisbinding' successfully unpacked and MD5 sums checked
installing to library 'C:/Program Files/R/R-3.6.1/library"
Completed script InstallBindings...
Succeeded at Tue Jul 30 09:53:28 2019 (Elapsed Time: 3.57 seconds)

Figure 5 - Install R bindings Tool Execution Message
The installation is complete.
Using ArcGIS Pro

. Open a new project and on the ribbon click the Project tab.

EE OO

Map Insert Analysis

~ 'y ==
v s, N
- ¥y JERA
Lopy AR KN
Paste Explore Bookmarks
- Copy Path - -
Clipboard Mavigate

Figure 6 — Project tab in Pro
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. Click Options. In the Options pane, in the Application list, click Geoprocessing.

Options

Project
Current Settings
Units
Tasks

Application
General
Map and Scene
Mavigation
Selection
Editing
Geoprocessing
Share and Download

Raster and Imagery

Set options for running geoprocessing tools and scripts

Allow geoprocessing tools to overwrite existing datasets

Remaowve layers that reference data overwritten by gecprocessing tools
Add output datasets to an open map

[] Analyze script and model tools for ArcGlS Pro compatibility @)
Script Editor

Logging
[] Write geoprocessing operations to XML log file

Write geoprocessing operations to dataset metadata

ModelBuilder Options

Display [_] De net show warning when overwriting model from previous version
Layout R-ArcGIS Support @
CAD

Detected R home directories

Metadat, ’
etadata [R-3.6.1] E\RAR-3.6.1 - ”

Installed 'arcgisbinding' package version: [1.0.1.232]

Check package for updates

Indexing

Location Referencing

Proofing Learn more about geoprocessing options
Download latest version ..

Update from file ...

Figure 7 - Geoprocessing Options

. In the R-ArcGIS Support section, select your desired R home directory. All versions
installed on your computer will appear in the list. Select a version later than R 3.2.2.

Note

If you have not already installed the R-ArcGIS bridge, a warning appears indicating that you need to
install the arcgisbinding R package to connect R with ArcGIS. You can automatically download and
install the arcgisbinding package, download the package separately, or install the package from a
file. If you previously installed the R-ArcGIS bridge, an installed message appears indicating the version
of your arcgisbinding package. You are presented with options to check for updates, download the
latest version, or update from a file.

If applicable, click the icon next to the warning, and select the option to automatically download and
install the arcgisbinding package. Otherwise, check for updates and ensure that you have the latest
version of the package.

. In the Options window, click OK. Click the Back button to return to the open map.

The installation is complete.
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2.0 Setting the Environment

2.1 ArcMap

e Open a new map document in ArcMap. Save the map in your project location (e.g.
TestSeptember.mxd under folder TestSeptember.
e Open the Catalog window in ArcMap and dock the window to the right.

Windows | Help

Overview | Editor~

Magnifier
Viewer

Table Of Contents —
o x

Catalog |—|
Search Catalog
Irnage Analysis

€ &1(&1 [@

Open the Catalog window to
access and manage your data.

@ Press F1 for more help.

Figure 2-1 - Opening Catalog Window in ArcMap

The location of the map document becomes the Home location for the map and is displayed at the top
of the Catalog window.

Catalog
avor sty @] EE | Y| T
Location: ﬁ C:'\Projects\GRAIPTestSeptember

= Home - GRAIPYTestSeptember
@ TestSeptember.mxd
E3 Folder Connections
= ﬁ Toolboxes
My Toolboxes
[ System Toolboxes

Figure 2-2 — Home Location in Catalog Window

e Inthe Catalog window, browse to Toolboxes > System Toolboxes and look for the GRAIP Lite
toolbox.
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Catalog
v Ly B E 2 S
Location: &P GRAIP Lite.thx

= 5] Home - GRAIP\ TestSeptember
Q| TestSeptember.mxd
E3 Folder Connections
= ﬁ Toolboxes
B My Toolboxes
= [ System Toolboxes
L Ty Analyst Tools.thx
L] Analysis Tools.thx
& Arc Hydro Partial Terrain Update.thx
@ Arc Hydro Tools.thx
ﬂ Arc Hydro Tools Python.thx
@ Arc Hydro Tools Services.thx
a Cartography Tools.thx
@ Conversion Tools.thx
@ Data Interoperability Tools.thx
@9 Data Management Tools.thx
&9 Editing Tools.thx
L] Geocoding Tools.thx
@ Geostatistical Analyst Tools.thx

] GRAIP Lite.thix

Figure 2-3 — GRAIP Lite Toolbox

|

Note

The GRAIP Lite toolbox uses tools from the Arc Hydro Tools Python toolbox. This toolbox must be loaded
in memory, i.e. it must be visible in the ArcToolbox window. You may need to add the toolbox manually
the first time you install the Arc Hydro Tools.

e On the standard toolbar click the ArcToolbox icon () to open the ArcToolbox window.
e Look for the Arc Hydro Tools Python toolbox.

10
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ArcToolbox O =

[ ArcToolbox

&5 30 Analyst Tools

a Analysis Tools

ﬁ Arc Hydro Tools

b d/Arc Hydro Tools Python
& ArcHydroPartialTerrainUpdate
ﬂ Cartography Tools

ﬁ Conwversion Tools

£ Data Interoperability Tools
&5 Data Management Tools
&3 Editing Tools

&) Geocoding Tools

£ Geostatistical Analyst Tools
&3 Linear Referencing Tools
% Multidimension Tools

&) Network Analyst Tools
@ Parcel Fabric Tools

% Schematics Tools

% Server Tools

ﬁ Spatial Analyst Teols

@ Spatial Statistics Tools

&5 Tracking Analyst Tools

Figure 2-4 — Arc Hydro Tools Python toolbox

e If you do not see the Arc Hydro Tools Python toolbox, you need to add it manually to the
ArcToolbox window:
o Right-click the top ArcToolbox node and select Add Toolbox... in the context menu.

ArcToolbox O =
ArcToolbo:

@) 2D And @ Add Toolbox.

@ Analys & Environments...

% Arc Hy i

m Arc H},r Hide Locked Tools

@ ArcHy Save Settings 3

@ Cartog Load Settings 3

% Conversion Tools

Figure 2-5 — Adding Toolbox in ArcToolbox window

o Browse to the location where the ArcGIS toolboxes are installed (e.g. C:\Program Files
(x86)\ArcGIS\Desktop10.3\ArcToolbox\Toolboxes), select Arc Hydro Tools Python.tbx
and click Open to add the toolbox.

11
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. B
Add Toolbox - — T — |

N e

Laok in: [E C:'\Program Files (x86)\arcGIS\ "] & '-a'| i '| E| EIO &

SR Analyst Tools.thx a Data Intercperakility Tools.thx & Parc
i Analysis Tools.thx aData Management Tools.thx @RAP
&P Arc Hydro Partial Terrain Update.thx aEditing Tools.thx a."_-chi
s Arc Hydro Tools.thx a Geocoding Tools.thx QSEN

- Arc Hydre Tools Python.thx &9 Geostatistical Analyst Tools.thx & Spat
@ Arc Hydro Tools Python - Copy.thx a GRAIP Lite.thx aﬂpat
¥ ArcHydroToolsPython.pyt a Linear Referencing Tools.thx &Trac
& Cartography Tools.thx a Multidimension Tools.thx

&8 Conversion Tools.thy a Metwork Analyst Tools.thx

1| 1] [ 3
Mame: Arc Hydro Tools Python. thx
Show of type! | rgolbaxes - ] [ Cancel ]

b T

Figure 2-6 — Adding Arc Hydro Tools Python Toolbox
The toolbox should now be visible in the ArcToolbox window.

o Right-click the top ArcToolbox node and select Save Settings > To Default in the context
menu.
o Close the ArcToolbox window.

Geoprocessing Settings
e Open the Geoprocessing menu in the main toolbar in ArcMap and select Geoprocessing

Options....
Geoprocessing | Customize  Windows  Help
1%, Buffer : B Be
- 3 =
Clip ,

Intersect -

»

Union

Merge

Dissolve

Search For Tools
ArcToolbox
Environments...
Results

MedelBuilder

A% Fsx@el > >~/

Python

Geoprocessing Options...

Geoprocessing Options

Open the Geoprocessing Options
Dialog

Figure 2-7 — Geoprocessing Options

12
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e Check the options to overwrite the outputs and to add the results to the display. Turn off
background processing.

Geoprocessing Opticns Iﬁ

General

[ overwrite the outputs of geoprocessing operations!

Log geoprocessing operations to a log file

Backaground Processing

["|Enable Notification D
Appear for how long (seconds)

Stay up if Error occurs

Script Tool Editor /[Debugger

Editor:
Debugger:
ModelBuilder

When connecting elements, display valid parameters when mare than one is
available.

Results Management
Keep results younger than: 2 Weeks -

Display [ Temporary Data

Add results of geoprocessing operations to the display
[ Results are temporary by default

About geoprocessing options oK ] [ Cancel

Figure 2-8 — Geoprocessing Options Window

ArcMap Settings

To improve performance, you should uncheck the option “Make newly added layers visible by default”.

e Select Customize > ArcMap Options...

13
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Customize | Windows  Helj
Toolbars 3
Extensions...

Add-In Manager...

Customize Mode...

Style Manager...

ArcMap Options..,

e Uncheck “Make newly added layers visible by default” and click OK.

F N
Archap Options M

| Sharing | Display Cache | Data Interoperability
Genersl | DataView | Layout View Metadata | Tables Raster | CAD
Startup
Show splash screen
[] 5how Getting Started dialog
[] tmmediately add data
[]Load last map on startup Map. Start

Startup Script:

General

[TImake newly added lavers visible by default

Return to last used location when Add Data dialog first used
Show wizards when available

Make relative paths the default for new map documents

Tools

Default Layer for Identify toal: <Top-most layer = -

When the Hyperlink tool is selected, highlight features containing dickable
content:

LI

[] keep drawing tools active after creating graphic

Mouse Wheel and Continuous Zoom,Pan Tool

Roll Forward f Drag Up: (") Zooms In @) Zooms Dut
Wheel Zoom Centers On: (71 Display (@) Cursor

! [ ok || Canced || ooy |

Figure 2-9 — ArcMap Options
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3.0 Input Data

The GRAIP Lite toolset requires 2 inputs:

e Digital Elevation Model
e Road

3.1 Digital Elevation Model

The input DEM is used to set the spatial reference for the analysis. It should use a meaningful projection
allowing performing length and area based analyses. The DEM is used to retrieve elevation and establish
the overland flow of water as well as computing the distance to the streams.

3.2 Road

The input Road layer must have clean geometries to yield correct results even though the GRAIP Lite
tools will run with “bad” geometries.

Geometry checks
e No zero length lines
e No multipart features

)

e No loop (from_node =to_node) ( )

e No end loop ( & )

e No overlap — Need to decide which feature to keep (attributes)
e Connectivity issue

e Bad geometries — duplicate vertices and overlap

Attributes

No attributes are required in the input Road. However if the following INFRA attributes are present and
populated, they will be used to populate some of the GRAIP Lite attributes instead of using default
values.

e ROUTE_STAT
OPER_MAINT
e SURFACE_TY

Optional input fields:

¢ NEWROAD
e TRAFFIC (used in previous version — not used currently)

15
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QC Road

The input roads should be single part features with no overlaps or loops. You can use the GRAIP Lite tool
QC Roads to look for multipart features, overlaps and loops if needed. Note that the other GRAIP Lite
tools will run on roads having data issues but you may encounter unexpected results with some of the
“bad” geometries.

3 QCRoads —~ -— SHEEN X
Input Road “ | Output Clean Road i
|Ruadsm j
Output Clean Road Cutput cleaned up road features. Created by copying single par features as is and converting multipart features to

o single part features.
C:\Projects\GRAIP\GRAIPData\Road.gdbLayers\RoadClean
The following fields will be created and populated in output Clean Road feature class:
« PartCount: total number of parts in each source road feature.
» hasOverlap: indicates whether a feature has overlapping features and needs to be reviewed. Optional. Will be
created and populated only when overlaps are identified.
» From_Node/To_Node: Identifier for from node and to node associated to each feature.
» isLoop: indicates whether the feature has the same From_MNode and To_Node or has an internal endpoint (i.e.
I end loop).
Ok ] [ Cancel ] [Envirunmenis... ] [ << Hide Help ] [ Tool Help ]
Figure 3-1 —QC Roads Tool
QC Roads
Completed

[ Close this dialog when completed successfully

Executing: QCRoads Roadsm C:\Projects\GRAIP\WGRLIPData“Road.gdb\Layers'RoadClean -
Start Time: Mon Oct 05 15:51:52 2015
Funning script QCRoads...

Total number of input features:
Number of features with zero length:
Number of single part features:
Number of multipart input features:
Number of features in output:

Number of features with overlap:
Number of features with loops:
Number of features with end loops:
Completed script QCRoads...
Succeeded at Mon QOct 05 15:51:56 2015 (Elapsed Time: 4.73 seconds)

[Te) [Te)
o [y}

[ T T Y T Y Y s L
[Ne)
tn

Figure 3-2 — QC Roads Log

The roads with loops or overlaps will be displayed in the map for review.

16
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File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
OpEs Bx2 & - | 120000 vl?dEI i Flow = % | Editor~ . o} .
BRIAOM @3+« -0/ 8@ 7 B2M28 0 R
Table Of Contents 7 x + |Catalog 7 x
884 @@ |
B £ layers Location: % QC Roads -
SR RoadsmClean @9 Data Management Tools.thx
— <all other values> @ Editing Toolsth
isloop g & Geocoding Tools.thx
—0 & Geostatistical Analyst Tools.t |
—1 = @ GRAIP Litethx
= O Roadsm & Processing |
— =& qQc !
5 QC Roads |
& Reporting
& Utiliy i
&) Linear Referencing Toolsitbx ||
&9 Muttidimension Tools.thx
&3 Network Analyst Tools.thx I
B Parcel Fabric Tools.thx |
3 RAPID.pyt A
& Schematics Tools.thx =
& Server Tools.tbx I
&3 Spatial Analyst Tools.thx I
- @3 Soatial Statistics Toolstbx ™ ||
[@e| 20« | m ] L
I
Table Rox|
- - Bl O x il
RoadsmClean x|
— — — S—
CREATED_IN | ERROR_FLAG | MODIFIED_B | MODIFIED_D | APPLIES_TO | FIELD_ID SBS_SYMBOL To_Do_List | PartCount | Shape_Length | From_Node® | To_Node* | isLoop Al |
0 1 298.050847 585 585 1 |] I
0 1 926.936678 591 591 1 i
ALL Road, Not Maintained for Passenger Car 0 1 1963.366956 1 2 0 1l
ALL Road, Not Maintained for Passenger Car 0 1 212.548544 3 4 0 1l
ALL Road, Not Maintained for Passenger Car 0 1 133779555 5 6 0 I
0 1 1196.804585 7 8 0 |
a [ m o |
"o 0+ » [[E]S 0outof 05 selected) il
Roadsm Resdsmiiean: i
560372.853 4976219888 Meters |
Figure 3-3 — QC Roads Results
QC Roads =
Completed

[ close this dialog when completed successfully

of
of
of
of
of
of
of

Humber
Number
Humber
Humber
Humber
Humber
Humber
Number of
Number of
Completed
Succeeded

zingle pa

multipart input features:
exploded =ingle part features:
gingle part dissolved features:

features
features
features
features

at Mon Cct 05 15:54:47 2015

rt features:

in output:
with overlap:
with loops:

with end loops:
script QCRoads...

(Elapsed Time:

32.25 =seconds)

Executing: QCRoads C:\Projects\GRAIP\GRAIPData\Road.gdb\Lavers\pnf infra C:
\Projects\GRAIP\GRAIPFData\Road.gdb\Layers\pnf infra clean
Start Time: Mon Oct 05 15:54:15 2015

Running script QCRoads...

Total number of input features:
features with zero length:

) I

Figure 3-4 —QC Roads on pnf_infra
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QC Roads

""'-w-’-.

=
=]

Completed

[ Close this dialog when completed successfully

Running script QCRoads...
Total number of input features:

Number of single part features:

Humber of features in output:
HNumber of features with overlap:
Humkber of features with loops:
Nunmber of features with end loops:
Completed script QCRoads...

Humkber of features with zero length:

Number of multipart input features:
Number of exploded single part features: 30
Humber of single part dissolved features: 41

4585
572
4000
13

4041

ki

Succeeded at Mon Oct 05 16:32:17 2015 (Elapsed Time: 20.&7 seconds)

Executing: QCRoads C:\Projects\GRAIP\GRAIFData‘\Road.gdb\Layers\bnf infra C:
\Projects\GRAIP\GRAIPFData\Road.gdb\Layers\bnf infra clean
Start Time: Mon Oct 05 l1e:31:56 2015

Figure 3-5 —QC Roads on bnf_infra

The associated Overlap layer showed the overlapping features.

Table
ERAE— L -1 I

bnf_infra_clean_overlap

OBJECTID * Shape * FID_bnf_infra_clean Shape_Length

k 1 | Pohylineg M 5o 415514277
2 | Polylineg M o2 415514277

3 | Polyline M 0s 18281.853263

4 | Polylineg M o3 18281.853263

5 | Polyline M 156 680227017

& | Polvline M 157 680227017

4 1+ M E (0 out of 64 Selected)

bnf_infra_clean_overlap ]

Figure 3-6 — Overlapping layer
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Feature to Line

This tool may be used to cleanup bad geometry. It will also perform single part to multipart conversion
and segment the lines at their intersection with other lines. For overlapping features, 2 lines will be
returned.

Validate Input Road Attributes

= B9 GRAIP Litethx
& 1. Basic Run
& 2. Alternatives
& Processing

= & ac
3! QCRoads
Z! Validate Alternatives

8 Validate Input Road Attributes

& Reporting
& Utility

Figure 7 - Validate Input Road Attributes

This tool reports incorrect values in the INFRA fields in the input Road layer. It creates a copy of the
input Road layer and a QC field for each input INFRA field. This field is populated with the value from the
INFRA field only if this value is invalid.

The tool validates the following fields:

e SURFACE_TYPE or SURFACE_TY
e OPER_MAINT_LEVEL or OPER_MAINT
ROUTE_STATUS or ROUTE_STAT

The tool creates the following QC fields if the associated input field exists:
¢QC_SURFACE_TYPE or QC_SURFACE_TY

«QC_OPER_MAINT_LEVEL or QC_OPER_MAINT
*QC_ROUTE_STATUS or QC_ROUTE_STAT
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Z! Validate Input Road Attributes — O *
Input Road s
I Readlnput ;I B
Output Road with Attributes QC

| C:WUsersichriz 249\ Documents\ArcGIS \Projects TestGraip 2 TestGraip 2. gdb\Lavers\RoadAtrQC | E

oK Cancel Environments... Show Help =

Figure 8 — Validate Input Road Attributes Ul

Validate Input Road Attributes n
conpse
Close
<< Details

[ close this dialog when completed successfully

Executing: ValidateInputRoadAttributes RoadInput C:\Users\chri3244\Documents‘\ArcGI5\Projects\TestGraip2 ~
“TestGraip2.gdb\Layers\RoadAttrQC

Start Time: Mon Jul 01 15:39:40 2019

RBunning script ValidateInputRoadAttributes...

Bccessing schema workspace c:\program files (x86)\arcgisidesktoplO.5\ArcToolbox\Scripts\GRAIP\GRAIPLiteSchema.gdb. ..
Validating values in input fields SURFACE TY, ROUTE_STAT and OPER_MATINT

Checking valid surface type inputs SURFRCE TY...

AGG - CRUSHED AGGREGATE OR GRAVEL

IMP - IMPRCVED BNATIVE MATERIAL

HAT - NATIVE MATERIAL

BC - ASPHARLT

BST - BITUMINCUS SURFACE TREATMENT

F - PRVED

Incorrsct SURFACE TY wvalue test.

Incorrect SURFACE TY wvalue sss.

Humbyer of features with incorrect SURFACE TY: 2
Checking route status inputs ROUTE_STAT...

DE - DECCMMISSICHED

CV - CONVERTED

EX - EXISTING

DEP - DECCMMISSICHNING PLANNED

PL - PLANNED

PLN - PLANNED NCHN-NEPZ&

Checking operation maintenance inputs OPER_MATINT...

Completed script ValidateInputRoadAttributes...

Succeeded at Mon Jul 01 15:35:45 2019 (Elapsed Time: 4.93 seconds)

Figure 9- Validate Input Road Attributes Message
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Table O x
- BB 0l x
RoadAttrQC x
From_MNode | To_Node | isLoop | hasEndLoop | Shape_Length | QC_SURFACE_TY | QC_ROUTE_STAT | QC_OPER_MAINT ~

11 12 0 0 1105.095919 |test <Mull= <Hull=

15 16 0 0 1316.846350 [sss <Mull= <Null=

1 2 0 0 1568.919364 |<Nul=> <Mull= =<Null=

3 4 0 0 405824681 | <Nulk= <Null= <Null=

5 ] 0 0 273.683901 | <Nulk= <Null= <Null=

7 8 0 0 4052.261652 | =Null= =Mull= <Null=

9 10 0 0 6531.302879 | <Nulk= <Mull= =<Null=

13 14 0 0 3047 655259 [<Null=- <Mull= <Null= "
- — = = = — e — N
TR 0oy ok E (2 out of 689 Selected)

RoadAttrQC

Figure 10 - QC Fields added by Validation

Validate Alternatives

The Validate Alternatives tool may be used after selecting treatments to validate the combination of V,T,
L,S specified for the roads. The tool takes as input an alternative road layer and creates a copy. It creates
the fields GL_CalibrationZone, GL_VegFactor (0, 1,2), GL_SurfaceFactor (0, 1, 2) and GL_BaseRate (0, 1,
2).

= & GRAIP Lite.thx
%5 1. Basic Run
%’! 2. Alternatives
& Processing
= & Qc
' QCRoads
3
" Validate Input Road Attributes
[ Reporting
& Utility

Figure 11 - Validate Alternatives Tool
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Z Validate Alternatives — O ot
Input Road s
I Alternativel_Road ;I IEI

Output Road Alternative with Attributes QC
| C:\Users'chriZ244\ DocumentsWArcGIS \Projects i TestGraip 2\ TestGraip 2. gdb\alternative 1\RoadAlternatives AttrQC | IEI WV

I Ok, I | Cancel | |Er1~.rirnr1mer1ts... | | Show Help == |

Figure 12 — Validate Alternatives QC
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The tool reports the oid in the output layer of the records having V,T,L,S values not matching the
combinations specified in the configuration tables.

Executing: ValidateAlternatives Alternativel Road
C:\Users\chri3244\Documents\ArcGIS\Projects\TestGraip2\TestGraip2.gdb\Altern
ativel\RoadAlternativesAttrQC

Start Time: Thu Jul 11 14:58:07 2019

Running script ValidateAlternatives...

Accessing schema workspace c:\program files

(x86) \arcgis\desktopl0.5\ArcToolbox\Scripts\GRAIP\GRAIPLiteSchema.gdb...
Processing alternative 0

GL VegFactor not defined for oid 6: Default-Not a road-1. Setting

GL VegFactor to 0.

Surface Factor not defined for oid 690: surface type None and traffic None.
Setting GL SurfaceFactor to O.

GL VegFactor not defined for oid 690: Default-None-None. Setting

GL VegFactor to 0.

Surface Factor not defined for oid 691: surface type None and traffic None.
Setting GL SurfaceFactor to O.

GL VegFactor not defined for oid 691: Default-None-None. Setting

GL VegFactor to 0.

Processing alternative 1

Surface Factor not defined for oid 690: surface type None and traffic None.
Setting GL_ SurfaceFactor to O.

GL VegFactor not defined for oid 690: Default-None-None. Setting

GL VegFactor to 0.

Surface Factor not defined for oid 691: surface type None and traffic None.
Setting GL_ SurfaceFactor to 0.

GL VegFactor not defined for oid 691: Default-None-None. Setting

GL VegFactor to 0.

Processing alternative 2

Surface Factor not defined for oid 690: surface type None and traffic None.
Setting GL SurfaceFactor to 0.

GL VegFactor not defined for oid 690: Default-None-None. Setting

GL VegFactor to 0.

Surface Factor not defined for oid 691: surface type None and traffic None.
Setting GL SurfaceFactor to 0.

GL VegFactor not defined for oid 691: Default-None-None. Setting

GL VegFactor to 0.

Completed script ValidateAlternatives...

Succeeded at Thu Jul 11 14:58:14 2019 (Elapsed Time: 6.56 seconds)

For example, the tool set the values for GL_VegFactorO and GL_SurfaceFactor0 to 0 as there were no
values associated to the combination of fields set for alternative 0 for the highlighted record.
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Table 0O x

- |- Rk O x

RoadAlternativesittrQC x

GL_VegFactor | Shape_Length GL_VegFactorl GL_SurfaceFactorl GL_BaseRate0 GL_VegFactori GL_SurfaceFactor ~

0.503 1568.919364 0.503 5 78 0614 0.5
0.503 409224881 0.503 5 78 1 0.s
0814 273.683501 0514 5 78 0814 5
0814 4092261852 0514 5 7% 1 4
0514 6531.302879 0514 5 7% 0614 5

3 0 1105.095319 0 0 79 1 0.5
0.503 3047.665299 0.503 5 78 0.503 5
0.503 1316346359 0.503 5 75 0.503 5
0.503 3500.807708 0.503 5 7% 0.503 5
0.503 2638685658 0.503 5 79 0.503 5
0.503 5046653329 0.503 5 Kl 0.503 5| W

< >

o4 E v E (1 out of 691 Selected)

lAlternative'l_RoadSegmentl lAltemati\re'l_RoadSegmentl lAItemati\reLRoad 1 RoadAlternativesAttrCC:
lTabIe OfContentsl% ]

Figure 13 — QC Attributes

4.0 Basic Run and Report

The Basic Run toolset automates the processing steps and creates a default pdf file. This toolset requires
the user to provide as input only a Road layer and a DEM in an adequate projection. The tool uses the
default calibration.

= & GRAIP Lite.tbx

=&
&' 01. Basic Run - Road and DEM only
&' 02, Basic Report

ﬁ 2. Alternatives

& Processing

& oc

E Reporting

& Utility

Figure 4-1 — Basic Run Toolset
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4.1 Basic Run

P N

5 01, Basic Run - Road and DEM only = | B |

Target Geodatabase Directory
C:\Projects\GRAIPTestSeptember

Y

Target Geodatabase Mame
TestSeptember.gdb

% Input Road

% Input DEM

G O

(0]4 ] [ Cancel ] [En'u'irunments... ] [ Show Help ==

Figure 4-2 — Basic Run Tool User Interface
e Browse to the input Road and DEM or select them from the Table of Contents. Click OK.

The tool executes and adds the final data to the map. The output vector data is stored in a new file
geodatabase named after the map and the raster datasets are stored in the Layers subdirectory.
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[

r
Q Testieptembermud - ArMap M S — - - -
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Ra®m@k «s 8- 80/ BZRAES0R, DBES LEB x|~ &- 1805 C PEEE DI
oY RS S s ) “ @ i | Terain Preprocessing = Terrain Morphology ~ Watershed Processing = Aftribute Tools~ Network Tools~ ApUtilties~ 5. & @, = 52 R B # Help 11, o
7 [+ [Catalog
7 w[Ble8id e @
HIEE] -] Location: (=] Road -
(= L3 C:\Projects\GRAIP\TestSeptemberiTestSeptember.gdb = [ Home - GRAIP\Testseptember m
& 2 Layers B E5 Layers
£ O Drain Paint - Sediment Delivery [kg per year] ® G cat
GL_SedDel # 8 dem
& 0.000000 - 208143605 i disttostr
© 208143605 - 599.584351 i fac
© 599584351 - 1313.056009 ® B fdr
@ 1313.056099 - 3421946130 = & fil
® Zero Sediment Delivery L 8 gl_acclength
DrainageLine - Connected Road Density [km per km*2] & gl_connlen
Drainageline - Connected Road Length [km] @ &3 gl dp
DrainageLine - Specific Sediment Delivery [ton per year per km*2] @ £ gl seddel
DrainageLine - Accumulated Sediment [ton per year] B gl sedste
GL_SedAccum g 9:—:"::"“’
— 0.000012 - 17260664 o Zfst:m:nn
17.260664 - 77.700562 B hillshade
— T71.700562 - 238450928 o
= 238450928 - 760687012 i strink
— No Sediment Delivery £ (3 TestSeptember.gdb
[ @ RoadSegment - Sediment Delivery [kg per year] = B Layers
GL_SedDel CalibrationZone
—0.000000 - 183.433602 Catchment
183 433602 - 531980865 DrainageLine
531980865 - 1172.103157 (] DrainagePoint
= 1172103157 - 3421946130 (] DrainPaintObserved
— No Sediment Delivery Road
= & Road Road_overlap
— <all other values» =3 RoadDrainPaint
isLoop [) RoadDrainPointDiss
. Roadlnit
—1 RoadSegment
= \FdrujEds\ﬁRA.[F\TE;(SEptEmbEV\LayErS\ %UR:ESPE‘;P“'“
=M e":/ ' E=) BaseRate
alue
: eliveryProbability
High: 233741 rainageLine_FS
Lowr: 12187 sintenanceLevellookup
o LEL8. oadSegmentSizeCategory
hillshade plitDistancebyMaintenanceLeve
urfaceFactor
urfaceTypeLookup
raffichyMaintenanceLevel
egFactor
VegFactorbyVegCover
TestSeptember.mxd -
: [ [ —— 3
[@e| & n -« I B (31 Catalog | & search
| 560190.883 4984549.15 Meters :
=

4.2 Basic Report

Figure 4-3 — Results from Basic Processing Tool

After running the basic run, the next step consists in creating the basic pdf report.

e Double-click the Basic Report tool.

The input GRAIP Lite Workspace is automatically populated with the GRAIP Lite database.

The input template directory is optional. The user can point to its own templates, By default, the
templates associated with the Basic Report are used.

e Click OK.
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&l 02. Basic Report

Input GRAIF Lite Workspace
C:\Projects\GRAIPTestSeptember \TestSeptember.adb

Input Template Directory (optional)

COK ] [ Cancel ] [En'u'ironments... ] [ Show Help ==

Figure 4-4 — Basic Report Tool User Interface

The output Report folder parameter shows the location where the basic report pdf and associated files
are created.

Results =

= ) Current Session
= 5 02. Basic Report [132732_09062016]
P2 Output Repor Folder BascRepor 05062016 132713
< Inputs
P Environments
E] Messages
/4 01, Basic Run - Road and DEM only [131111 09062016]

Figure 4-5 — Output Report Folder

e Right-click the parameter and select Copy Location in the context menu.
e Paste the value in Windows Explorer (e.g.
C:\Projects\GRAIP\TestSeptember\Reports\BasicReport_09062016_132713).

| TestSeptember i Name Date modified Type Size

, Layers _ ] . . - R - 3
li=| 1_AnnualRoadSurfaceSedimentDelivery.jpg 9/6/2016 1:27 PM JPEG image 422 KB
' Reports 1 1_AnnualRoadSurfaceSedimentDelivery.pdf 9/6/2016 1:27PM  Adobe Acrobat Document 697 KB
buBasichicport (GG 15713 &) 2_AnnualRoadSurfaceSedimentDelivery.jpg 9/6/20161:27PM  JPEG image 522 KB
| Testeptembergdb 5 2_AnnualRoadSurfaceSedimentDelivery.pdf 9/6/20161:27PM  Adobe Acrobat Document 797 KB
J waterscape = 3_RoadsSurfaceSedimentAccumulation jpg 9/6/20161:27PM  JPEG image 556 KB
iR @ 3_RoadSurfaceSedimentAccumulation.pdf 9/6/2016 1:27 PM Adobe Acrobat Document 807 KB
 IDNR = 4_RoadSurfaceSpecificSedimentAccumulationjpg  9/6/2016 1:27 PM JPEG image 570 KB
I @ 4_RoadSurfaceSpecificSedimentAccumulation.pdf  9/6/2016 1:27 PM Adobe Acrobat Document 815 KB
! Ir:‘lﬂ[‘JRr\L;C |'@ BasicReport.pdf 9/6/2016 1:27 PM Adobe Acrobat Document 2,886 KB

Figure 4-6 — Basic Report Folder

The tool creates one final pdf (BasicReport.pdf) as well as one jpg and pdf for each of the input map
templates. The map templates are added to the final pdf in alphabetical order.

27



GRAIP Lite Quick Start

Road Surface Specific Sediment Accumulation in Streams (ton/yr/sqkm)

— 0.000- 6.523 Inventoried Roads
6.523- 15.350

Inventoried R oads
e 15,350 - 26.844
— 05044 -52.339 w E

No Sediment D elivery =

Figure 4-7 — Output jpg file in created by Basic Report tool
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e Open the BasicReport.pdf. Note that you can turn the layers on and off in the pdf.

-
1 BasicReport.pdf - Adobe Reader

e

x

2 AnnuglRoadSurfaceSedimentDelivery.pdf

0]

32 RoadSurf pdf
B 4 RoadSurfaceSpeci ion.pdf

= Other 2

@ B0 Layers

= Other

@ Road Surface Specific Sediment Accumulation in Str
] Inventoried Roads

1 Image

Eile Edit View Window Help
o | HFRZESE|® [4]ra| (=) o [s28% ]-] | B|® | Tools  Fill &Sign = Comment
L] | ey W[ 4 SignIn
= . " A
Road Surface Specific Sediment Ak:cumulallon in Streams (tonfyr/sqkm) + Export PDF
—— mo-asm Inventoried Roads
B~ [P ————
. y Adobe ExportPDF
1AnnualRoadSurfaceSedimentDelivery.pdf [—— O it s Convert PDF files ta Ward or Excel
online.

—— b Seciment Deivery

Select PDF File:
‘@ BasicReport.pdf |
1 file / 2.82 MB

Convert To:
[ Microsaft Word (*.doc) -]

Recognize Text in English(U.5.)
Change

» Create PDF
» Edit PDF
» Send Files

n

Figure 4-8 — Turning Layers on and off in pdf

5.0 Road Treatment Alternatives

After running the initial Basic Run, add the GRAIP Lite toolbar to ArcMap if it is not visible.

e Click GRAIPLite.

GRAIPLite 1 Help

Figure 5-1 — GRAIP Lite Toolbar

The GRAIP Lite form opens in ArcMap in a dockable window and additional configuration tables are
copied into the GRAIP Lite database:

o GLAlternatives
o GLRoadTreatment
o GLDefaultVTLSbyML
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Altemiative

Title Source Target

| | [Road | |
Altemative Treatments

| Map Selection |  Selection Type |Create New Selection | [ Zoomto Selection | | Switch Selection | [ Show Selected

ID Treatment VO V1 V2 T0 T1 T2 Lo L1 L2 50 51 52 MLD ML1 ML2

Analysis controls loaded. dt=1.36s

Figure 5-2 — GRAIP Lite Alternative Window

e Click New.
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Altemative
Title Source Target

Memavel | [fos ) [Arematvel Fosd |

Enter description for new attemative. M

Altemative Treatments

Selection Type | Create New Selection ~| [ Zoom to Selection | [ Switch Selection | 7] Show Selected

ID Treatment VO V1 V2 T0 T1 T2 Lo L1 L2 50 51 52 MLD ML1 ML2

Creating Mew Alternative,

Figure 5-3 — Creating New Altervative
e Enter a name and description for the new alternative and click Create.

The tool creates a new feature dataset and copy the input Road feature class into it. It creates the
associated dataframe in the map and adds the new road alternative layer into it.
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r B
Q TestSeptember.mxd - ArcMap Sl e l = | & g
File Edit View Bookmarks [nsert 5Selection Geoprocessing Customize Windows Help
QM@illes [H-Ux@ BIZHASS BgOegda& B X9 |- |1297067 vl B GRAPLite
N A [C3] fioo & B - - Terrain Preprocessing ~ Terrain Morphology » Watershed Processing » Attribute Tools ~ Network Toels~ ApUtilities ~ o2 e ;
@ Table Of Contents 1 x . » Catalog 1 x
7 x[0ls8 3 Je-e et @ E-le s
bl i
i] £ Layers i Location: 5 02, Basic Repart -
X . =| | B G3] Home - GRAIP\TestSeptember -
= =F Alternativel £ Layers |
= L3 C\Projects\GRAIP\ TestSeptember\ TestSeptember.gdb 5 Reports
= [P Alternativel A = 3 TestSeptember.gdb
=l ] Altemativel Road 2 B Alternativel
— «<all other values> |=] Alternativel_Road
SurfaceType 0 Layers
— Crushed Rock APUNIQUEID
--- Native - BaseRate
— Paved T DeliveryProbability
Drainageline_FS
GLAlternatives
GLDefaultVTLSbyML
GLRoadTreatment
L Maintenancelevellookup
".‘ RoadSeamentSizeCateaory S0
i 4| 1 | r
[ TR . | » “;]Cata\ogl%Searchl
Table 1 x
H- B 5
Alternativel _Road bad
From_Node | To_Node | isLoop | hasEndLoop | Shape_Length GL_Treatment | MLO Vo T0| LO S0 ML1 Vi T| L1 51 ML2 v2 T2| L2 52 -
» 1 2 0 0 1963.366856 | <Null> 2 |Default |Low| S50 | Native 2 |Default | Low| S0 | Native 2 |Defauk |Low| S0 |Native
3 4 o o 213549544 | <Null= 2 | Default | Low| 50 |Native 2 | Default | Low| 50 | Native 2 | Defaut | Low| 50 | Mative -
. [ ([} ]
oA 1+ v [E]5 ] ©outof 95 Selected)
Alternativel_Road
570029.787 4996573.063 Meters

Figure 5-4 —New Alternative Added to Map

The tool adds the field GL_Treatment and M,V,T,L,S in the new alternative layer. The records are also
displayed in the GRAIP Lite form.
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GRAIP Lite [
Altemative

Title Source Target

Altemative 1 - Road Altemative1_Road

Altemative 1.

Altemative Treatments

Selection Type |Create New Selection v] [ Zoom to Selection ] [ Switch Selection ] [ Show Selected

D Treatment VD Vi V2 TO Ti T2 Lo L1 L2 S0 51 i
» _ Default Default Default Low Lo Low 50 50 50 Native Native

2 Default Default Default Low Lo Low 50 50 50 Native Native

3 Default Default Default Low Low Low 50 50 50 Native Native

4 Default Default Default Low Low Low 50 50 50 Native Native

3 Default Default Default Low Low Low 50 50 50 Native Native

& Default Default Default Low Lo Low 50 50 50 Native Native

7 Default Default Default Low Lo Low 100 100 100 Native Native

8 Default Default Default Low Low Low 50 50 50 Native Native

9 Default Default Default Low Low Low 50 50 50 Native Native

10 Default Default Defautt Low Low Low 50 50 50 Native Native

1 Default Default Default Low Lo Low 50 50 50 Native Native

12 Dlafaul Nafaut Do 1 [ 1 =i} En =i} hl=ti hl=ti bt

Initialize 52 to GL_SurfaceType

Figure 5-5 — New Alternative

e C(Click Open to edit the alternative. The fields M,V,T,L,S are populated either with the values from
the input Source, or set to the defaults read from the input Source layer.

You can edit one record at the time or multiple records. Editing the Treatment field will set the M,V,T,L,S
to the associated values defined for the treatment.
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GRAPLE o x
Altemative
Title Source Target
[Mema‘.ive 1 v] | Road - | |Ntemati\re1_Road |
Alternative 1. ‘
Altemative Treatments
Selection Type |Create New Selection | [ Zoomto Selection | [ Switch Selection | ] Show Selected
D Treatment V0 V1 V2 T0 T T2 Lo L1 L2 50 51 52 MLO  ML1 M2 |~
» 1 [ zJoefaut  [Defaut  [Defaut  [low  [low [low [50 50 50 Netive  |Natve  |Native |2 |2 |2
2 Decommission - Full Recortour ML2 Gravel Low low |lLow |50 50 50 Natve  |Natve  |Nave |2 |2 |2
D 1 - Partial recontour ML2 Gravel
3 Decommission - Rip ML2 Low Low Low 50 50 50 Native Native Native 2 2 2
New Road - P ent
N - R low |low |Low |50 50 50 Native  |Native |Nave |1 |1 |1
MNew Road - Temporary R R .
5 Re-Open - Permanert Low Low Low 50 50 50 Native Native Native 2 2 2
6 Re-Open - Temporany Low Low Low 50 50 50 Native Native Native 2 2 2
Reconstruct - ML2
7 Reconstruct - ML2 Low Low Low 100 100 100 Native Native Native 3 3 3
8 [3AR !mf“"’ef"e"_g ey low |low |Low |50 50 50 Native  |Native |Natve |2 |2 |2
9 SDRR |mr°vem - Nat-Gravel ML3 Low Low Low 50 50 50 Native Native Native 2 2 2
10 Storage - Drainage o\ral -ML2 Low Low Low 50 50 50 Mative Mative Mative 1 1 1
Traffic Increase - ML2 with gravel . . .
i Traffic: Increase - ML3 with gravel Low Low Low 50 50 50 Native Native Native 2 2 2
172 Traffic Increase - ML4 with gravel Trere Trere T i) i) i) Rzt Bzt Bzt P P P
Initialize 52 t Traffic Increase - MLS Paved
Upgrade - Pave
Use and Decommission - ML2 recontour
Use and D ission - ML3 recontour
Figure 5-6 — Setting treatment for individual record
GRAPLE o x
Altemative
Title Source Target
[.P.kema‘.lve 1 '] | Road - ‘ |Ntemati\re1joad |
Atemative 1. ‘
Altemative Treatments
Map Selecti lection Type |Create New Selection +] [ Zoomto Selection | | Switch Selection | [ Show Selected
D Treatment Vo Vi V2 T0 T1 T2 L0 L1 L2 S0 5i 52 MLO  ML1 mMmL2 |~
1 Storage - Close ML2 Default Default Default Low Low None 50 50 50 Native Native Native 2 2 1
T D D D 1] 0 0
| Decommission - Full Recontour ML2 Gravel D 0 0 0
- Decommission - Partial recortour ML2 Gravel
Decommission - Rip ML2 D 0 0 0
y | New Road - Permanent
L MNew Road - Reoute D 0 0 0
New Road - Temporary D 0 0 0
| Re-Open - Permanent
Re-Open - Temporal D 00 00 00
—
L Reconstruct - ML3 ) D 0 0 0
e !"‘f"’"e"‘e':t i oachL Defaut  |Low  |low  |Low 50 50 50 Native | Native  |Natve |2 2 |2
10 SDRR Improvement - Nat-Gravel ML3 Defautt Low Low Low 50 50 50 Native: Native Native 1 1 1
Storage - Close ML2
11 Storage - Drainags removal - ML2 Default Low Low Low 50 50 50 Native Native Mative 2 2 2
12 Traffic Increase - ML2 with gravel Diafavlt e L v - &0 &N &N hlati M=t Mt 2 2 2

- Traffic Increase - ML3 with gravel
EEEIG 52 tTrdﬁ"lc Increase - ML4 with gravel

Traffic Increase - MLS Paved

Upgrade - Pave

Use and Decommission - ML2 recontour
Use and D ission - ML3 recontour

Figure 5-7 — Setting treatment for multiple records 1/2
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GRPLE o x

Altemative
Title Source Target
[ Atemative 1 7] [Road ~ | [Mtemative1_Road |
Altemative 1. ‘
Altemative Treatments
[ MapSelection | Selection Type [Create New Selection ] [Zoomio Selection | [ Switch Selection | [ Show Selected
D Treatment Vo W1 V2 T0 T T2 Lo L1 L2 50 51 52 -
Storage - Close ML2 i i D
3 Default Default [
I | Reconstruct - ML2 Default Default g C : £ Crushed Rock
' Reconstruct - ML2 Default Default ig Crushed Rock Crushed Rock Crushed Rock
1 Reconstruct - ML2 Default Default ig Crushed Rock Crushed Rock Crushed Rock
™ Reconstruct - ML2 DEET EEN ig Crushed Rock Crushed Rock Crushed Rock
' 7 Reconstruct - ML2 Default Default ig Crushed Rock Crushed Rock Crushed Rock
| Reconstruct - ML2 Default Default Crushed Rock Crushed Rock Crushed Rock
I il Default Default Default Low Low Low 50 50 50 Native Native Native P
o Default Default Default Low Low Low 50 a0 50 Native Native Native
il Default Default Default Low Low Low 50 a0 50 Native Native Native :
12 Dicfau it Diafa it Nafaul 1 1 1 En en En hlati bl b=t 52

Initialize 52 to GL_SurfaceType

Figure 5-8 - Figure 5-9 — Setting treatment for multiple records 2/2

Selected features are also displayed in the map document.

-
@) TestSeptember.mxd - ArcMap . - E@M
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
BaM@ii«s E-T KO/ BIMEL TR, DSES L OB X9 [ b- A

IOMDERD S -

@ Table Of Contents
2 ';‘2;:@@ 8

EJ = Layers

=

= =/ Alternativel
= L3 C\Projects\GRAIP\TestSeptember' TestSeptember.gdb
= B9 Alternativel

= Alternativel _Road

— <all other values>

yaieas §f] | Goieleo g

SurfaceType
— Crushed Rock
--- Mative

— Paved

== T m ) ._ ' K

Figure 5-10 — Features selected in map

You can create a new map by using the Create Road tool from the GRAIP Lite toolbar.
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GRAIPLite 1] Help

Create New Road

Create Wew Road

Figure 5-11 — Create New Road

e C(Click the tool and then digitize the new road features on the map.

=S

-
Q TestSeptember.mxd - ArcMap
File Edit View Bookmarks [nsert 3Selection Geoprocessing Customize Windows Help

& - 1112557 -l EEERE

BADQ@ e [F-T @ BFlASR Ry Deds Bx|=

[oo étq @ - Terrain Preprocessing = Terrain Morphology - Watershed Processing » Attribute Tools ~ Metwork Tools ~ Apltilities ~ 'é 2 .

2x

“[B]¢ 8 1

@ &F Layers

@ Table Of Contents
0
2

yaueas il [ 602120 §oll [ s

m. |

= = Alternativel
= 3 C\Projects\GRAIP\TestSeptember\ TestSeptember.gdh

= [T Alternativel

= Alternativel Road|

— <all other values>
SurfaceType

— Crushed Rock

--- Mative

— Paved

| G

[@m| &n <
575175.329 4987231956 Meters

616,3 MapPoint:575175.329 4987231 956

Figure 5-12 — New Road Features

e Inthe form sort the records by descending IDs to view the new features.
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AL B x

Atemative

Title Source Target

[Nemauvﬂ '] |Road v| ‘Aﬂema{weLHUad ‘

Altemative 1 ‘

Attemative Treatments

Selection Type [Create New Selediion | [Zoomto Selection | [ Switch Selection
ID ~ Treatment VO W1 V2 TO T T2 Lo L1 L2 S0 51 52 MLD ML1  MLZ | =
397
396
395 Default Default Default Low Low Low 50 50 50 Native Native Native a2 a2 a2
334 Defautt Default Defautt Low Low Low 50 50 50 Native Native Native 1 1 1
393 Defaut Default Defautt Low Low Low 50 50 50 MNative Native Native 2 2 2
392 Default Default Default Low Low Low 50 50 50 Native Native Native 2 2 2
kL Default Default Default Low Low Low 50 50 50 Native Native Native 2 2 2
350 Default Default Defautt Low Low Low 50 50 50 Native Native Native 2 2 2
389 Defautt Default Defautt Low Low Low 50 50 50 Native Native Native a a a
338 Defaut Default Defautt Low Low Low 50 50 50 MNative Native Native 2 2 2
387 Default Default Default Low Low Low 50 50 50 Native Native Native 2 2 2
208 Diafault Dlafauit Diafalt 1 1 1 50 0 50 b=t bt Nt 2 2 2

Initialize 52 to GL_SurfaceType

Figure 5-13 — New Features Records

e Set the appropriate treatment for the new roads.

GRAPLEe ox

Altemative

Title Source Target

[Atemative 1 x| [Road - | [Atemative Road |
Atemative 1.

Altemiative Treatments

Selection Type |Create New Selection

ID ~ Treatment Vo Vi vz T0 T1 T2 Lo L1 L2 S0 51 52 MLO ML1 M2 -
Covered None ig None Mot a road Native Native m
Covered Mone g None . Mot a road Mative Mative
New Road - Temporary Covered None ig Naore 2 Mot a road Native Native
394 Defauit Defautt Defautt Low Low Low 50 50 50 Native Native Native 1 1 1
333 Defaut Defautt Defautt Low Low Low 50 50 50 Native Native Native 2 a 2
392 Defaut Defautt Defautt Low Low Low 50 50 50 Native Native Native 2 2 2
391 Default Default Default Low Low Low 50 50 50 Mative Mative Mative 2 2 2
350 Defauit Defautt Defautt Low Low Low 50 50 50 Native Native Native 2 2 2
389 Defaut Defautt Defautt Low Low Low 50 50 50 Native Native Native 2 a 2
388 Defautt Defautt Defautt Low Low Low 50 50 50 MNative MNative MNative 2 2 2
387 Defauit Defautt Defautt Low Low Low 50 50 50 Native Native Native 2 2 2
LT itz stz Dlafaub L 1 L &0 en &0 histi histi histi 2 2 2

Initialize 52 to GL_SurfaceType

Figure 5-14 — New Road Treatment Assignment

Note

The VTLS values may be reset to the original values read from the fields GL_Traffic, GL_SurfaceType,
GL_Maintenancelevel, GL_SplitDistance and Default vegetation by selecting the option “No Treatment”.
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6.0 Run Alternatives

The Alternatives toolset allows generating the loads for current, disturbed and long term conditions
specified for the roads and generating the associated reports.

= & GRAIP Litetbx

% 1. Basic Run

SR 2. Alternatives
' 01. Run Alternative
' 02, Alternative Report

&y Processing

& QC

& Reporting

B Utility

Figure 6-1 — Alternatives Toolset

6.1 Run Alternatives

- ™
' 01. Run Alternative E@g

Input Road Alternative Feature Class

IAIternativﬂ_RDad | @ |_—I

n

[ QK ] [ Cancel ] [Environments... ] [ Show Help == ]

Figure 6-2 — Run Alternatives Tool User Interface
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6.2  Alternative Report

-

ZEl 02. Alternative Report

= [ B S |

Input GRAIFP Lite Database

Input Template Directory (optional)

C:\Projects\GRAIPTestSeptember \TestSeptember.adb @
Input Alternative Mame
Alternativel -

B

Ok

] [ Cancel

] [Environments... ] [ Show Help == ]

Figure 6-3 — Altenative Report User

-@qu . » Computer » OS5Disk (C:) » Projects » GRAIP » TestSepternber » Reports » AlternativeReport_09062016_153156

Organize ~ Include in library + Share with +

.. TestSeptember
. Alternativel
. Layers
.. Reports
.. AlternativeReport_09062016_153156
./ BasicReport_09062016_132713
. TestSeptember.gdb

m

Burn Mew folder

MName

|| 1_AnnualReadSurfaceSedimentDelivery._...
'@ 1_AnnualRoadSurfaceSedimentDelivery_...
|| 1_AnnualRoad5urfaceSedimentDelivery_...
m 1_AnnualRoadSurfaceSedimentDelivery ...
|| 1_AnnualRoad5urfaceSedimentDelivery_...
ﬁ 1_AnnualRoadSurfaceSedimentDelivery ...
|| 2_AnnualRoad5urfaceSedimentDelivery._...
'@ 2_AnnualRoadSurfaceSedimentDelivery ..
|=| 2_AnnualRoadSurfaceSedimentDelivery_...
'@ 2_AnnualRoadSurfaceSedimentDelivery ...
|| 2_AnnualRead5urfaceSedimentDelivery_...
m 2_AnnualRoadSurfaceSedimentDelivery ...

|| 3_RoadSurfaceSedimentAccumulation_0....
ﬁ 3_ReadSurfaceSedimentfccumulation_0....
|| 3_RoadSurfaceSedimentAccumulation_L....
'@ 3_Road5urfaceSedimentfccumulation_L....
|| 3_RoadSurfaceSedimentAccumulation_2....
m 3_RoadSurfaceSedimentficcumulation_2....
|=| 4_RoadSurfaceSpecificsedimentAccumul...
ﬁ 4_Road5urfaceSpecificsedimentAccurmul...
|i=| 4_RoadSurfaceSpecificsedimentAccumul...
'@ 4_RoadSurfaceSpecificSedimentAccumul..,
|i=| 4_RoadSurfaceSpecificSedimentAccumul...

'@ 4_RoadSurfaceSpecificSedimentAccumul...

'@ Alternativel Report.pdf

Figure 6-4 — Alternative Reports
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7.0 Step by Step Processing Workflow

The processing steps listed in the Processing toolset must be run sequentially:

= & GRAIP Lite.thx

& 1. Basic Run

& 2. Alternatives

= & R
,3" 01. Initialize GRAIP Lite Database
' 02. DEM Processing
,3" 03. Calculate Distance from Stream
04, Create Road Segments
,3" 05. Calculate Road Segment Sediment Production
0 06. Create Road Segment Drain Points
,3" 07. Calculate Sediment Delivery
' 08. Route Sediment to Streams
,3" 09. Report Parameters on Drainage Line

& QC

& Reporting

B Utility

Figure 7-1 — GRAIP Lite Processing Steps

The following section illustrates the process using a small tutorial dataset (Roadsm, demsm) and a bigger
one (pnf_infra, pbnf).

e Demsm: 283x450, 30m cell size, floating point, 497.46KB

e Pbnf: 9443x10591, 30m cell size, floating point, 381.51MB

o Roadsm: 395 features

e Pnf_infra: 5519 features = cleanup multipart and zero length segments Pnf_infra_clean 2>

6139 segments
Tool Processing Time Branching
01. Initialize GRAIP Lite 27s 2mn27s  Run when dem or input roads
Database. change.
02. DEM Processing 19s 32mn45s Dem changed or Stream threshold
changed.
03. Calculate Distance from 57s 50s Dem changed or Stream Threshold
Stream changed.
04. Create Road Segments 1mn19s 17mnl6s Roads, DEM, Stream Threshold,
ObservedDrainPoint,
CalibrationZone have changed
05. Calculate Road Segment 18s 4mn49s  Dem or RoadSegment changed,
Sediment Production configuration tables changed
06. Create Road Segment 10s 2mn46s
Drain Points
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07. Calculate Sediment 4s 1mn2s Delivery Curve or Segmentation
Delivery rules changed.

08. Route Sediment to 3s 15mn28s
Streams
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7.1 Initialize GRAIP Lite Database

This tool initializes the GRAIP Lite project database by creating the specified target geodatabase and
importing the input Road, and if provided, the Observed Drain Point and Calibration Zone layers as well
as predefined configuration tables.

The tool also copies the input DEM into the Layers directory located in the

e Double-click the 01. Initialize GRAIP Lite Database tool to open the user interface. Browse to the
location of the input INFRA Road features and input DEM and click OK. The Target Geodatabase
Directory and Name are populated with defaults based on the location and name of the saved
map document.

i N

5/ 0L Initialize GRAIP Lite Database SNACL X

Target Geodatabase Directory
C:\Projects\GRAIP\Test09292015

0

Target Geodatabase Mame
Test09292015.q0db

Input Road
C:\Projects\GRAIP\GRAIPData \Road. gdbLayers Foadsm

Input DEM
C:'\Projects\GRAIP\GRAIPDataLayersidemsm

0 [0

Input Observed DrainPaoint (optional)

0

Input Calibration Zone (optional)

0

[ oK ] [ Cancel ][Envkunmenm.“] [ ShowHelp >>

Figure 7-2 — Initialize GRAIP Lite Database

Executing: InitializeGRAIPLiteDatabase C:\Projects\GRAIP\Test09292015
Test09292015.gdb C:\Projects\GRAIP\GRAIPData\Road.gdb\Layers\Roadsm
C:\Projects\GRAIP\GRAIPData\Layers\demsm # #

Start Time: Tue Sep 29 09:10:58 2015

Running script InitializeGRAIPLiteDatabase...

Creating new database...

Accessing schema workspace c:\program files

(x86) \arcgis\desktopl0.2\ArcToolbox\Scripts\GRAIP\GRAIPLiteSchema.gdb...
Copying table MaintenancelLevellLookup...

Copying table SurfaceTypelookup...

Copying table GLDomains...
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Copying table SplitDistancebyMaintenancelevel...
Copying table BaseRate...
Copying table SurfaceFactor...
Copying table VegFactor...
Copying table DeliveryProbability Granite...
Copying table RoadSegmentSizeCategory...
Deleting copied table GLDomains...
Importing road features...
395 record(s) updated on
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\Road. The HydroID
values ranged from 1 to 395.
Initializing calibration =zone...
395 road(s) imported into new database.
Joining road layer with surface type table to populate GL SurfaceType...
146 road(s) have null GL SurfaceType that will be set to Native.
227 road(s) have null or empty OPER MAINT. GL MaintenanceLevel will be set
based on ROUTE STAT.
Joining road layer with SplitDistancebyMaintenancelevel table to populate
GL SplitDistance...
Creating directory C:\Projects\GRAIP\Test09292015\Layers...
Copying input dem to C:\Projects\GRAIP\Test09292015\Layers\dem...
Cleaning up...
Completed script InitializeGRAIPLiteDatabase...
Succeeded at Tue Sep 29 09:11:25 2015 (Elapsed Time: 26.99 seconds)

The input Digital Elevation Model is copied as dem in the Layers directory located in the same location
as the map document.

The input Roadsm features are imported as Road features under the Layers feature dataset in the target
geodatabase. Since no CalibrationZone was passed as input, a default CalibrationZone matching the
outline of the DEM is created. The output DrainPointObserved feature class is created empty as well.
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= CalibrationZone

D B
=] m Maintenancelevellookup
Value RoadSegmentSizeCategory
High:2337.41 SplitDistancebyMaintenancelevel
SurfaceFactor
Low: 12187 SurfaceTypelockup

d ™
@) Test09292015.mxd - ArcMap ’ S — [E=SREER
S —————
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODRE& B o &+ - 111751 Y EEEEE P
RQM@ i« K0/ 8@ BI2INELI TR
I x - o=
Tablef}f C_ontents = ; L | W Catalog —
e = } 3 - ofe @ E| e el B
= = Layers Location: L Test09292015.gdb -
& M DrainPointObserved Bl B Home - GRAIP\ Test09292015 -
@ B £ Layers N
= Road EE dem
— «all other values> i =¥ | Test09292015.9db
GL_Maintenancelevel \ | = ﬁ Layers
1 [E CalibrationZone
—2 [ DrainPointObserved
—3 [~ Road

APUNIQUEID

BaseRate
DeliveryProbability_Granite
GLDomains

—
—5

m

VegFactor
Q| Test09292015.mxd
X Folder Connections 4
= ﬁ Toolboxes
My Toolboxes
& System Toolboxes
i Eﬁj Database Servers
B & u ™ r 1 5 Natahace Cannectinne

570132.548 4984849.078 Meters

Figure 7-3 — Initialize GRAIP Lite Database Results

The following attributes are added to the imported Road features:

HydrolD: Unique identifier of the Road features in the geodatabase.
GL_NewRoad: Default to ‘O - Existing’. If the field NEWROAD exists in the source INFRA Road
layer, any value <> 0 will be imported as ‘1 — New’.
GL_Traffic: Level of traffic associated to the road. Default to ‘low’. If the field TRAFFIC exists in
the source INFRA Road, values that are in the list (‘none’, ‘low’, ‘medium’, ‘high’) will be
imported as is.
GL_SurfaceType: Type of surface. Populating by joining with configuration table
SurfaceTypelLookup using input field SURFACE_TY. Null values after the join will be populated
with ‘Native’.
GL_Maintenancelevel: Type of maintenance associated with the road.
o Populated with code stored in input OPER_MAINT field (e.g. 2 for ‘2 — HIGH CLEARANCE
VEHICLES').
o If OPER_MAINT is null or empty, populated by joining with configuration table
MaintenancelevelLookup using INFRA field ROUTE_STAT.
o Populated with 2 if ROUTE_STAT and OPER_MAINT are not populated
GL_SplitDistance: Maximum length for associated road segments. Populating by joining with
configuration table SplitDistancebyMaintenancelevel based on GL_MaintenanceLevel field.
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Table O x
Road x
Shape_Length HydrolD | GL_NewRoad GL_Traffic GL_SurfaceType GL_MaintenancelLevel GL_SplitDistance -
4 1953.366956 1 Existing | low Hative 2 S0 (|
213.549544 2 Existing | low Crushed Rock 2 50
133.779555 3 Existing | low Hative 2 50
1196.804585 4 Existing | low Native 1 50
1356.533053 5 Existing | low Native 2 50 -
4 il 3
oA 1+ » [E[S] 0 outof 395 Selected)

Figure 7-4 — Road Attribute Table

The CalibrationZone is created based on the outline of the input DEM. It contains the field
GL_CalibrationZone that is populated with the default value ‘Granite’. Each calibration zone name must
have an associated delivery curve configuration table named DeliveryProbability calibrationzonename

(e.g. DeliveryProbability_Granite) and associated records in the configuration tables BaseRate and

VegFactor.
Table O x
Calibrationfone x
OBJECTID = Shape = Shape_Length Shape_Area GL_CalibrationZone
3 1 ] Pohlygon 43980 | 114514999 999968 | Granite
4 4

1 % » E (0 out of 1 Selected)

Figure 7-5 — CalibrationZone Attribute Table

If no input Observed Drain Point is provided, the output DrainPointObserved is created empty.

Table O x
SRR Rl

DrainPointObserved X
| OBJECTID* | Shape* | HydroiD |
M4 0 r M E

(0 out of 0 Selected)

iDrainPointObserved

Figure 7-6 — DrainPointObserved Attributes Table
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7.2 DEM Processing

This tool generates the data required to support the GRAIP Analyses. The input GRAIP Lite Road is used
to identify the output location for the vector and table data. The output raster location is set to the
location of the input DEM.

All parameters should be prepopulated with default values. The input Number of cells is used to specify
the stream threshold, i.e. the minimum area a cell has to drain to be considered a stream cell.

e Modify the Number of cells if needed and click OK.

[ 02. DEM Processing pp— O | [E] |-
Input GRAIP Lite Road
| Road ﬂ
Input Graip Lite DEM
| dem ﬂ

Mumber of cells

Output Filled DEM
C:\Projects\GRAIF\Test09292015 Layers \Fil

Output Flow Direction
C:\Projects\GRAIF\Test09292015 L ayers\Fdr
Output Flow Accumulation
C:\Projects\GRAIF\Test09292015 L ayers\Fac
Output Stream Raster
C:\Projects\GRAIF \Test09292015 Layers\Str
Output Stream Link
C:\Projects\GRAIF\Test09292015 Layers Strink
Output Catchment Raster
C:\Projects\GRAIF\Test09292015 Layers\Cat
Output Catchment
C:\Projects\GRAIF\Test09292015 Test09292015.gdb\Layers\Catchment
Output Drainage Line
C:\Projects\GRAIP\Test09292015 Test09292015.gdb\Layers\Drainageline
Output Drainage Line Flow Split Table
C:\Projects\GRAIF\Test09292015Test09232015. gdb \Drainageline_FS

Output Drainage Point
C:\Projects\GRAIF\Test09292015Test09232015. gdb\Layers\DrainagePoint

[ Ok ] [ Cancel ] ’Environments...] [ Show Help = ]

Figure 7-7 — DEM Processing
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Executing: DEMProcessing Road dem 100
:\Projects\GRAIP\Test09292015\Layers\Fil
:\Projects\GRAIP\Test09292015\Layers\Fdr
:\Projects\GRAIP\Test09292015\Layers\Fac
:\Projects\GRAIP\Test09292015\Layers\Str
:\Projects\GRAIP\Test09292015\Layers\StrLnk
:\Projects\GRAIP\Test09292015\Layers\Cat
:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\Catchment
:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\DrainageLine
:\Projects\GRAIP\Test09292015\Test09292015.gdb\DrainageLine FS
:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\DrainagePoint
Start Time: Tue Sep 29 09:30:03 2015
Running script DEMProcessing...
Filling sinks...
- Filling sinks completed in 0.5 seconds.
Generating Flow Direction...
- Generating Flow Direction completed in 0.5 seconds.
Generating Flow Accumulation...
- Generating Flow Accumulation completed in 0.7 seconds.
Defining streams...
- Defining streams completed in 1.1 seconds.
Generating stream links...
- Generating stream links completed in 0.6 seconds.
Generating Catchment raster...
- Generating Catchment raster completed in 0.7 seconds.
Generating Catchment features...
- Generating Catchment features completed in 3.4 seconds.
Generating Drainage Lines...
- Generating Drainage Lines completed in 6.1 seconds.
Generating Drainage Point features...
- Generating Drainage Point features completed in 3.7 seconds.
Assigning Strahler River Order...
- Assigning Strahler River Order completed in 1.1 seconds.
DEM Processing completed...
Completed script DEMProcessing...
Succeeded at Tue Sep 29 09:30:22 2015 (Elapsed Time: 18.67 seconds)

OHONONONONONONONP)

Q

Executing: DEMProcessing Road dem 100 C:\Projects\GRAIP\testa\Layers\Fil
:\Projects\GRAIP\testa\Layers\Fdr C:\Projects\GRAIP\testa\lLayers\Fac
:\Projects\GRAIP\testa\Layers\Str C:\Projects\GRAIP\testa\Layers\StrLnk
:\Projects\GRAIP\testa\Layers\Cat
:\Projects\GRAIP\testa\testa.gdb\Layers\Catchment
:\Projects\GRAIP\testa\testa.gdb\Layers\DrainageLine
:\Projects\GRAIP\testa\testa.gdb\DrainageLine FS
:\Projects\GRAIP\testa\testa.gdb\Layers\DrainagePoint
Start Time: Wed Sep 30 10:51:11 2015
Running script DEMProcessing...
Filling sinks...

- Filling sinks completed in 58.7 seconds.
Generating Flow Direction...

- Generating Flow Direction completed in 30.4 seconds.
Generating Flow Accumulation...

- Generating Flow Accumulation completed in 908.7 seconds.
Defining streams...

- Defining streams completed in 10.6 seconds.
Generating stream links...

OHONONONON!

Q
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- Generating stream links completed in 8.9 seconds.
Generating Catchment raster...

- Generating Catchment raster completed in 38.7 seconds.
Generating Catchment features...

- Generating
Generating Drainage
- Generating
Generating Drainage
- Generating

Catchment features completed in 318.6 seconds.
Lines...

Drainage Lines completed in 277.8 seconds.

Point features...

Drainage Point features completed in 175.8 seconds.

Assigning Strahler River Order...

- Assigning
DEM Processing comp

Strahler River Order completed in 137.1 seconds.
leted. ..

Completed script DEMProcessing...

Succeeded at Wed Sep

All parameters

The resulting streams are d

30 11:23:57 2015 (Elapsed Time: 32 minutes 45 seconds)

isplayed using the computed Strahler river order.

-
@) Test09292015.mxd - ArcMap

Road
Catchment
CalibrationZone
EH Drainageline_FS

= £ C\Projects\GRAIP\ Test09292015\L

Cat

Strlnk

Str

Fac

Fdr

Fil

dem

4 I

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
OaE& B o &+ .| 1117911 | EGEE B P
REQMQ@I3ill«= K-0( 8@ 7B ML TR,
Table Of Contents 1 x + Catalog B x
%[0S 8| =2 ero el @ el ka2
= = layers Location: ﬁ Toolboxes -
B L CA\Projects\GRAIP\ Test09292015\T| = Home - GRAIP\Test09292015 -
S % Bl B3 Layers I
DrainagePoint B cat
DrainPointObserved B dem
= Drainageline B fac
RiverOrder B # far
11 b = il
—1-2  str
—2-3 B strink
—_—3-4 ) L3 Test09292015.gdb
— = Layers

[E CalibrationZone
[E) Catchment
= Drainageline
[ DrainagePoint
[>*] DrainPointObserved
[=J Road
APUNIQUEID
BaseRate
DeliveryProbability_Granite
Drainageline_FS
GLDomains
MaintenancelevelLockup
RoadSegmentSizeCategory
SplitDistancebyMaintenancelevel
SurfaceFactor
SurfaceTypelockup
VegFactor
Q) Test09292015.mxd
E5 Folder Connections

m

[@e| = n < [

550712.59 4972931641 Meters

7.3 Calculate

Figure 7-8- DEM Processing Results

Distance from Stream
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This tool generates the raster DisttoStr that contains the distance from each cell to the closest stream
cell based on overland flow. It uses as input the stream raster (Str) and flow direction raster (Fdr)
generated by the DEM Processing tool. The tool is prepopulated with default values.

e Modify the inputs if needed and click OK.

=P 1 L EI
& 03. Calculate Distance from Stream — —

Input Stream Raster

[Str ~

Input Flow Direction Raster

[Fdr Rl

Output Distance to Stream Raster
C:\Projects\GRAIP{Test09 2920 15 ayers \DisttoStr

[ Ok ] [ Cancel ] [En'u'irunments... ] [ Show Help == ]
\ —

Figure 7-9 — Calculate Distance from Stream

Executing: CalculateDistancefromStream Str Fdr
C:\Projects\GRAIP\Test09292015\Layers\DisttoStr

Start Time: Tue Sep 29 09:38:15 2015

Running script CalculateDistancefromStream...
Identifying null stream cells...

Creating flow direction raster with nodata in streams...
Calculating flow length...

Setting flow length to 0 in streams...

Raster linear unit: Meter

Completed script CalculateDistancefromStream...
Succeeded at Tue Sep 29 09:38:16 2015 (Elapsed Time: 0.57 seconds)

The output DisttoStr raster stores in each cell the distance in meters to its closest stream cell based on
the direction of overland flow.
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Figure 7-10 — Distance to Stream Result

7.4  Create Road Segments

This tool generates Road Segments using input CalibrationZone, Catchment, Drainageline,
DrainPointObserved and the field GL_SplitDistance that defines the maximum allowed length for each

segment.

The tool populates the field GL_CalibrationZone in the resulting segment by retrieving the value from
the field GL_CalibrationZone in the input CalibrationZone feature class.
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.
5 04.CreateRoadSegments [ESREE =

Input Road

IRoad ;I @

Input Calibration Zone

ICaIibratiﬂnZone ;I @

Input Catchment

ICatchment LI @

Input Drainage Line
IDrainagELine ;I @
Input DrainPoint Observed

I DrainPointObserved LI @

Split Method

Equidistant -
Output Road Seament

C:\Projects\GRAIP\Test09292015 Test09292015, gdb\Layvers \RoadSegment @

Output Road Split Point
C:\Projects\GRAIP Test092920 15 Test09292015. gdb L ayers RoadSplitPoint

—

I Ok | [ Cancel ][Enukunmenm.“] [ Show Help == ]

Figure 7-11 — Create Road Segments

Executing: CreateRoadSegments Road CalibrationZone Catchment DrainageLine

DrainPointObserved Equidistant
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\RoadSegment
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\RoadSplitPoint
Start Time: Tue Sep 29 10:25:36 2015

Running script CreateRoadSegments...

Processing Road/Calibration intersections...

Processing Road/Catchment intersections...

Processing Road/Stream intersections...

Processing Road/Junction intersections...

Merging intersecting points...

1896 record(s) updated on

C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\RoadSplitPoint.

HydroID values ranged from 2007 to 3902.
0 observed drain point.

Splitting lines at points...

Number of Split Point features: 1896
Number of input lines: 395

Number of lines to split: 392

Number of lines not split: 3

Removing spatial index...

Adding spatial index...

Splitting lines using distance field GL_ SplitDistance...
Split method specified: equidistant
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Split method implemented: 1

Number of line(s) to process: 2148

Copying 851 original short line(s)...

Number of long line(s) to split: 1297

Appending 6763 split point(s) by distance...

6763 record(s) updated on
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\RoadSplitPoint. The
HydroID values ranged from 3903 to 10665.

Cleaning up...

Completed script CreateRoadSegments...

Succeeded at Tue Sep 29 10:26:57 2015 (Elapsed Time: 1 minutes 19 seconds)

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DRES& L OB x| b 1218 PAl=1-1C] =l
RAQM@ i lle= N-0/ 8@ B2MNER TIRE

Table Of Contents 1 x
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B = layers

5
# <all other values>
CrossingType
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Catchment
Distance
Junction

~ | Catalog
G- ol @ Ele wlE
Location: |8 Test09292015.gdb

Bl B3] Home - GRAIP\Test03292015
£ Layers
=N ] Test09292015.9db
= Layers
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(B Catchment
[~ Drainageline
Observation [ DrainagePoint
@ Stream [>3] DrainPointObserved
[ DrainagePoint [*=] Road
[ DrainPointObserved = RoadSeg.melﬁt
= RoadSegment 4 IB RoadSplitPoint
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Figure 7-12 — Create Road Segments Result
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Table O =
ERIE- A1 T SR
RoadSplitPoint =
OBJECTID = Shape * GL_CrossingType HydrolD | GL_Observed | GL_SnapDist | =
» 1 | Point Calibration 2007 i ] |:|
2 | Point Calibration 2008 i ]
3 | Point Calibration 2009 i ]
4 | Point Calibration 2010 i ]
5 | Point Calibration 2011 i ]
& | Point Calibration 2012 i 0| =
TR 1 v E (0 out of 8650 Selected)
Figure 7-13 — RoadSplitPoint Attributes Table
Table O =
- B by O x
RoadSegment ®
QBJECTID = Shape * SplitlD QOrigLength RTE_CH D HAME BMP| -
r 1} Polyline: N7 167 454612 | 43377010802 | MCCOO | MCCALL 0 |:|
2 | Polyline: N7 167 454612 | 43377010802 | MCCOO | MCCALL 0
3 | Polyline N7 167 454612 | 43377010802 | MCCOO | MCCALL 0
4 | Polyline: N7 167 454612 | 43377010802 | MCCOO | MCCALL 0
5 | Polyline & TH6.552093 [ 725010444 50453 |GOOSECREE | 225 | -
4 [.m b
4 1 v v [E|S] ©0outof 8911 Selected)

Figure 7-14 — Road Segment Attributes Table (1/2)
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Table O =
ERARRalL:-R L IS
ReoadSegment =
GL_MaintenancelLevel GL_SplitDistance GL_CalibrationZone Shape_Length RID* | =
2 50 | Granite 45333574 2177 |:|
2 50 | Granite 45333574 2178
2 50 | Granite 45333574 2175
2 50 | Granite 45333574 2180
2 50 | Granite 45333574 2181 | =
] [t »
TR 0 r E (0 out of 8311 Selected)

7.5

Figure 7-15 — Road Segment Attributes Table (2/2)

Calculate Road Segment Sediment Production

This tool calculates the sediment production and stores it in the field GL_SedProd.

" -_— h
= 05. Calculate Road Segment Sediment Production k@@g
-

Input Road Segment

I RoadSegment LI @

Input DEM

Idem :j [:]
Input Vegetation Factor Table

| C:\Projects\GRAIP' Test0929201 54 Test09292015.gdb\VegFactor | @
Input Surface Factor Table

I ChProjects\ GRAIM Test0929201 54 Test0920201 5. gdb'\SurfaceFactor ;I @
Input BaseRate Table

I ChProjects\ GRAIP Test0929201 54 Test09202015.gdb" BaseRate LI @

I Ok | [ Cancel ] [En'u'imnments... ] [ Show Help == ]

— o o — -

Executing:

Figure 7-16 — Calculate Road Segment Sediment Production

CalculateRoadSegmentSedimentProduction RoadSegment dem

C:\Projects\GRAIP\Test09292015\Test09292015.gdb\VegFactor
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\SurfaceFactor
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\BaseRate

Start Time:

Tue Sep 29 10:32:33 2015

Running script CalculateRoadSegmentSedimentProduction...

Processing

8911 road segments...
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DEM linear unit: Meter
Unit conversion factor:
Conversion factor: 1
Identifying Start points...
- completed in 1.3 seconds.
Interpolating shapes for 8911 Start points...
- completed in 1.7 seconds.
Adding Z to 6759 points...
- completed in 1.0 seconds.
Adding attribute index to field RID...
- completed in 0.3 seconds.
Retrieving elevations Start ElevM from 6759 points...
- completed in 0.3 seconds.
Storing elevations Start ElevM in 8911 road segments...
- completed in 0.6 seconds.
Identifying End points...
- completed in 1.2 seconds.
Interpolating shapes for 8911 End points...
- completed in 1.2 seconds.
Adding Z to 6758 points...
- completed in 0.8
Adding attribute index to field RID...
- completed in 0.2 seconds.
Retrieving elevations End ElevM from 6758 points...
- completed in 0.2 seconds.
Storing elevations End ElevM in 8911 road segments...
- completed in 0.7 seconds.
Populating attribute RangeM...
- completed in 1.2 seconds.
Populating attribute LengthM...
- completed in 1.8 seconds.
Populating attribute GL VegFactor...
GL CalibrationZone field is not populated for all road segments.
- completed in 1.5 seconds.
Populating attribute GL_SedProd...
- completed in 1.3 seconds.
Cleaning up...
Completed script CalculateRoadSegmentSedimentProduction...
Succeeded at Tue Sep 29 10:32:51 2015 (Elapsed Time: 17.98 seconds)

1

seconds.

Table O x
RoadSegment
Start_ElevM| End_ElevM | RangeM | LengthM | GL_BaseRate | GL_SurfaceFactor| GL_VegFactor | GL_SedProd

3 15649197 1570.0971 51774 | 49333974 7 5 0779 437801614 |
1570.0971 1572.8167 2.7196 | 49.333974 21.7 5 0.779 220264571
1572.8167 1573.4853 0.6586 | 49333974 217 5 0.779 56511075
1573.4853 1573.727 0.2417 | 45333574 217 5 0.77% 20428847
1573727 1573.8530 0.1269 | 49333974 7 5 0779 10.725778

4 | 1 |k

A 1 E (0 out of 8911 Selected)

Figure 7-17 — Road Segment with GL_SedProd and other computed fields
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7.6 Create Road Segment Drain Points

This tool creates the Road Drain Point associated to each Road Segment at the end of the segment
having the lowest elevation and retrieves the distance to the closes stream cell under the point from the
DisttoStr raster. If the point is located on a Catchment boundary, it will be moved to the cellsize/1000 t
oensure that they are located in the same Catchment where the associated Road Segment is located.

&' 06, Create Road Segment Drain Points ‘ - EIEI&J

Input Road Segment

|Ru:uau:|5egr‘r1er1t ﬂ

Input Distance to Stream Raster

|Di5tt-:|Str ﬂ

Input Catchment

|Catchr‘r1ent ﬂ

COutput Road Drain Point
C:'\Projects\GRAIP Test092920 15 Test09292015. gdb \Layers\RoadDrainP oint

-

| [ Ok ] [ Cancel ] [En'u'ironments... ] | Show Help => ||

o - - —_— e ——

Figure 7-18 — Create Road Segment Drain Points

Executing: createroadsegmentdrainpoints RoadSegment DisttoStr Catchment
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\RoadDrainPoint
Start Time: Tue Sep 29 10:38:26 2015
Running script createrocadsegmentdrainpoints...
Cleaning up...
Completed script createroadsegmentdrainpoints...

Succeeded at Tue Sep 29 10:38:36 2015 (Elapsed Time: 9.85 seconds)

If there is no DisttoStr cell under a RoadDrainPoint, the field GL_StreamDist is populated with -9999.
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Table O =
ML R
RoadDrainPoint
GL_BaseRate GL_SurfaceFactor GL_VegFactor | GL_SedProd | GL_StreamDist
<MNulk= 0.2 | <Mull= <MHulk= -0500
27 5 0,779 437601614 &0
27 5 0,779 220 254871 a0
27 5 0,779 56 511075 42 428407
27 5 0,779 20.428847 T2 428407
i [ttt »
TR 1 E|= | 1 out of 6741 Selected)

Figure 7-19 — RoadDrainPoint Attribute Table

7.7  Calculate Sediment Delivery

This tool calculates the sediment delivery probability and sediment delivery for each RoadDrainPoint.
The tool first categorize the type of each segment (short ,medium, long) based on the segment length
(LenghtM) and the configuration table RoadSegmentSizeCategory.

The tool then calculates the delivery probability by reading and interpolating the probabilities from the
DeliveryProbability configuration tables associated to the calibration zone.

- 5
= 07. Calculate Sediment Delivery '—__Elﬂlg

-

Input Road Drain Point
IRDadDrmnPDMt

Input Road Segment Size Category Table
IC “WProjects\GRAIPY Test092920154Test09202015.gdb"\RoadSegmentSizeCategory _I @

[ oK ] [ Cancel ][Enukunmenm.”] [ Show Help == ]

9 .

Figure 7-20 — Calculate Sediment Delivery

Executing: CalculateSedimentDelivery RoadDrainPoint
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\RoadSegmentSizeCategory
Start Time: Tue Sep 29 10:45:31 2015

Running script CalculateSedimentDelivery...

GL CalibrationZone is not populated for 6 features.

Populating field GL SedDel...

Completed script CalculateSedimentDelivery...

Succeeded at Tue Sep 29 10:45:35 2015 (Elapsed Time: 3.89 seconds)
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Figure 7-21 — Calculate Sediment Delivery Results

Table 0O =
RoadDrainPoint x
GL_SedProd GL_StreamDbDist | GL_SegmentType | GL_DelProb | GL_SedDel | »
<Null= -99959 | Short <Null= <Null= |:|
437601614 60 | Medium 0.165963 72627687
220 864671 S0 | Medium 0.100862 23.184671
56511075 42 426407 | Medium 0.246155 13.910512
20428847 T2.426407 | Medium 0.130874 2673601 | =
1 [t | »
T 1% E (0 out of 6741 Selected)
RoadDrainPoint

Figure 7-22 — RoadDrainPoint Attributes Table
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The tools calculates the Drain Point raster storing the cumulative sediment delivery in any cell.

GRAIP Lite Quick Start

7.8 Route Sediments to Streams

It then tool routes the cumulative sediment deliveries to the streams by performing a weighted flow
accumulation to generate the Sediment Delivery Raster (GL_SedDel).

The tool generates the Stream Sediment Load raster (GL_SedStr) by keeping only the cells from the

Sediment Delivery raster that are located on a stream.

The tool generates the Stream Specific Sediment Load raster by dividing the previous raster by the input

Flow Accumulation Raster.

g

:' 08. Route Sediment to Streams

Input Road Drain Point

| ReoadDrainPoint
Input Flow Direction Raster

4]

|Fdr

Input Flow Accumulation Raster

| Fac
Input Stream Raster

[ L

| Str

Output Drain Point Raster
C:\Projects\GRAIP Test09292015 Layers\GL_DP

Qutput Sediment Delivery Raster
C:'\Projects\GRAIP Test09292015 Layers\GL_SedDel

Output Stream Sediment Load
C:\Projects\GRAIP Test092920 15  ayers\GL_SedStr

COutput Stream Specific Sediment Load
Ci\Projects\GRAIP Test09292015 Layers\GL_SpecSedsStr

L]

0

[ Ok ] [ Cancel

] [En'uironments... ] [ Show Help ==

F o

N T —

Figure 7-23 — Route Sediment to Streams

Executing: RouteSedimenttoStreams RoadDrainPoint Fdr Fac Str

C:\Projects\GRAIP\Test09292015\Layers\GL DP

C:\Projects\GRAIP\Test09292015\Layers\GL SedDel
C:\Projects\GRAIP\Test09292015\Layers\GL SedStr
C:\Projects\GRAIP\Test09292015\Layers\GL SpecSedStr
Start Time: Tue Sep 29 10:49:12 2015
Running script RouteSedimenttoStreams...
Converting DrainPoint to raster...
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Accumulating sediment:

GRAIP Lite Quick Start

computing weighted flow accumulation...

Completed script RouteSedimenttoStreams...
(Elapsed Time:

Succeeded at Tue Sep 29 10:49:14 2015

2.56 seconds)
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Figure 7-24-GL_DP Raster
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Figure 7-25 — GL_SedDel Raster
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Figure 7-26 — GL_SedStr Raster
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Figure 7-27 - GL_SpecSedStr Raster
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8.0 Reporting

The Reporting toolset contains some tools that allow visualizing the results from the GRAIP Lite
processing steps.

= &9 GRAIP Lite.tbx
& Processing
& QC
Bl 3 Reporting|
& Aggregate Sediment Delivery on Drainageline
& Create Surmmary Statistics by Area
E Segment Drainageline based on Sediment Delivery

Figure 8-1 — Reporting Toolset

The following section illustrates the process using a small tutorial dataset (Roadsm, demsm).

Tool Processing Time
01. Aggregate Sediment Delivery on 3s

Drainageline
02. DEM Processing 5s
03. Calculate Distance from Stream 2s

8.1  Aggregate Sediment Delivery on Drainageline

This tools retrieves the value of the accumulated sediment delivery raster under each Drainage Point

which represents the location of maximum flow accumulation for a given DrainageLine/Catchment and
transfers this value into the field GL_SedAccum in the Drainageline features.

63



GRAIP Lite Quick Start

E Aggregate Sediment Delivery en Drainageline E@g
Input Drainage Line
IDrainageLine LI @
Input Drainage Point
IDrainagePoint ;I @
Input Sediment Delivery Raster
| GL_SedDel | @
[ 0K, ] [ Cancel ] [Environments... ] | Show Help => ||
e o

Figure 8-2 — Aggregate Sediment Delivery on Drainageline
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Figure 8-3 - Aggregate Sediment Delivery on Drainageline Results
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Table O =
Drainageline - Accurnulated Sedirment =
Shape_Length HydrolD * HNextDownlD * RiverOrder [ GL_SedAccumyi -
258 452424 933 5935 1 10.242587 |:|
245352814 534 G54 1 785.601257
1511.837682 935 5935 2 1539.385986
105 936 933 1 0
287132034 937 G54 1 276.320648 | ~
L] [ 1] [

o 0 » b E (0 out of 537 Selected)

iDrainageLine - Accumulated Sedimentil

Executing: AggregateSedimentDeliveryonDrainagelLine Drainageline

DrainagePoint GL SedDel

Start Time: Tue Sep 29 11:01:46 2015

Running script AggregateSedimentDeliveryonDrainageLine...

Completed script AggregateSedimentDeliveryonDrainagelLine...
Succeeded at Tue Sep 29 11:01:48 2015 (Elapsed Time: 2.89 seconds)

8.2 Create Summary Statistics by Area

This tool calculates the sum of the Drain Point raster cells (i.e. Cumulative Sediment Delivery) within
each source polygon and stores it in the attribute GL_SedDel. It then divides this field by the polygons’
area in square meters to populate the attribute GL_SpecSedDel.

-
E! Create Summary Statistics by Area E@g

Input Area Features i

ICatchment LI @

Input Drain Point Raster

| GL_DP =l @

*

m

[ OK ] [ Cancel ] [Enu'irunments... ] [ Show Help == ]

Figure 8-4 — Create Summary Statistics by Area

Executing: CreateSummaryStatisticsbyArea Catchment GL_DP
Start Time: Tue Sep 29 11:08:50 2015
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Running script CreateSummaryStatisticsbyArea...
Completed script CreateSummaryStatisticsbyArea...

Succeeded at Tue Sep 29 11:08:56 2015

(Elapsed Time:

5.29 seconds)

Table O x
- [ R- R O x
Specific Sediment Delivery x
Shape_Length Shape_Area HydrolD * GL_SedDel { GL_SpecSedDel | -
G500 441500.00001 396 | 1930 385805 0.004385 El
2540 1570959 599905 397 10.242587 0.000052
2700 212400 3588 0.001838 0
1580 128700 3959  Fa5.601277 0.006104
4200 473355 599905 400 | 1253.175506 0.002547 | -
4 | i | »
TR 0 v »n [E]S ] 0outof 537 Selected)

iCatchment - Specific Sediment Delivewél

Figure 8-5 — Catchment Attributes Table
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Figure 8-6 — Catchment — Sediment Delivery
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Figure 8-7 — Catchment — Specific Sediment Delivery

8.3  Aggregate Sediment Delivery on Drainageline

This tool creates a Sediment Delivery Stream raster (SedStr) by keeping only the cells from the input
Sediment Delivery Raster that are within a stream cell. Note that if the input Stream raster is Str, this
raster will be identical to the raster GL_SedStr created by the tool 08. Route Sediment to Streams.

The tool then creates a vector representation of the raster (SedStream) whith one stream segment
created for each unique sediment delivery value (GL_SedAccum).
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Z' Segment Drainageline based on Sediment Delivery E@g

Input Drainage Line
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Input Stream Raster
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Input Flow Direction Raster
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Figure 8-8 — Segment Drainageline based on Sediment Delivery

Executing: SegmentDrainagelLinebasedonSedimentDelivery Drainageline Str Fdr
GL_SedDel C:\Projects\GRAIP\Test09292015\Layers\SedStr
C:\Projects\GRAIP\Test09292015\Test09292015.gdb\Layers\SedStream
Start Time: Tue Sep 29 11:18:47 2015
Running script SegmentDrainagelinebasedonSedimentDelivery...
Completed script SegmentDrainagelLinebasedonSedimentDelivery...

Succeeded at Tue Sep 29 11:18:49 2015 (Elapsed Time: 1.49 seconds)

Table O x
ERARRAIL -1 i AR
SedStream =
OBJECTID * Shape * arcid [ GL_SedAccumi from_node | to_node Sha) »
1 | Polyline 1 1843 2 1 [
2 | Polyline 2 1837 3 2
3 | Polyline 3 1253 4 3
4 | Polyline 4 990 5 4
5 | Polyline 5 761 6 5 -
4| 0 | B

0w E (0 out of 2349 Selected)

Figure 8-9 — SedStream Atributes Table
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9.0 Calibration

9.1 Data Preparation

The following calibration data are used by the GRAIP Lite tools:

- Calibration Zone polygon feature class
- BaseRate table

- VegFactor table

- DeliveryProbability table

9.1.1 Calibration Zone Polygon Layer
The CalibrationZone layer defines the areas associated to each calibration. It is an optional input to the
tool 01. Initialize GRAIP Lite Database. If the layer is not provided, a default CalibrationZone will be
created that will correspond to the outline of the input DEM. The name of the default calibration zone is
defined in the graipliteconfig.py configuration file and is set to ‘Default’.

9.1.2 Calibration Point Layer

Each calibration must have an associated calibration point shapefile collected during field data
collection. Field data collection for calibrating GRAIP_Lite uses a specific data dictionary and is based on
our GRAIP inventory data collection. If you are familiar with collecting GRAIP data, collecting calibration
data for GRAIP_Lite will be easy. The data dictionary consists of four types of features: drainpoint, gully
point, landslide point, and photo point. The gully, landslide, and photo points are exactly the same as
they are in the GRAIP data dictionary, which should be referred to for more detailed explanations of
these points. The data used for the actual calibration is stored in the Drainpoint features. Within the
DrainPoint feature type, there are several fields of information that is collected.

The first piece of information we collect is what type of drainpoint the feature is, and these types are
based on the GRAIP INVENT6 data dictionary. Refer to the GRAIP data collection manual for more
details and descriptions of these features.

Stream connection is next and is examined the same way as GRAIP does it. Stream connection is
determined by observing evidence of water flow and sediment transport being continuous between the
drainpoint and the stream.

Maintenance Level (Road_ML) is derived from the Forest Service INFRA layers. A map should be used to
determine the maintenance level of the road on which you are collecting calibration data.

Surface refers to the material out of which the road is made; like GRAIP, the options are Native, Crushed
Rock, or Paved.
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Flowpath1Veg and Flowpath2Veg refer to the amount rooted vegetation in the flowpath where water
flows down the road. There are two classes, >25% and <25%. This is usually estimated, though it can be
measured by using a point intersection method. Using some measurements to calibrate your estimates
in the field is a good idea.

Status is either Open or Closed. This is especially useful if collecting data on non-Forest Service System
Roads that do not have maintenance level data.

Class is also intended to help with roads that do not have maintenance level data. The available options
are Local, Collector, and Arterial. Local roads are smaller roads, often with less traffic, and they tend to
be built to a lower standard and receive infrequent maintenance. Maintenance level 2 roads are a good
example of local roads. Collector roads provide access to a number of local roads and are built to handle
higher traffic volumes, often with some sort of improved surface; maintenance level 3 roads are a good
example. Arterial roads are the main roads and highways through an area. They receive a high volume
of traffic and are designed to provide a comfortable ride and higher travel speeds. County, state, and
federal highways, as well as maintenance level 4 and 5 roads, are good examples.

9.1.3 BaseRate table

The default BaseRate table is located in the GRAIPLiteSchema.gdb database and is copied to the
project’s database when running the tool 01. Initialize GRAIP Lite Database.

If a Calibration Zone input is provided, the tool will check whether an input Calibration Folder is
provided as well. If it is, the tool will look for the BaseRate.csv file in that folder.

If the input Calibration Folder is not specified, the tool will look in the same location as the input
Calibration Zone layer for the BaseRate table.

The tool will overwrite the default BaseRate with this new BaseRate calibration table.
The custom table is created by running the tool Create Calibration Tables.

Store the baserates for your calibrations in Project_Baserates.csv. It should look like the example below
and be saved in the Calibration folder with the associated calibration point shapefiles.

GL_CalibrationZone GL_BaseRate
DryBasalt_UmatillaNF 1.5
WetBasalt_MalheurNF 27.2

The project’s base rates are added to the default baserates used by GRAIP Lite.

9.1.4 VegFactor table
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The default VegFactor table is located in the GRAIPLiteSchema.gdb database and is copied to the
project’s database when running the tool 01. Initialize GRAIP Lite Database.

If a Calibration Zone input is provided, the tool will check whether an input Calibration Folder is
provided as well. If it is, the tool will look for the VegFactor.csv file in that folder.

If the input Calibration Folder is not specified, the tool will look in the same location as the input
Calibration Zone layer for the VegFactor table.

The tool will overwrite the default VegFactor with this new VegFactor calibration table.

The custom table is created by running the tool Create Calibration Tables.

9.1.5 DeliveryProbability table

The default DeliveryProbability table is located in the GRAIPLiteSchema.gdb database and is copied to
the project’s database when running the tool 01. Initialize GRAIP Lite Database.

If a Calibration Zone input is provided, the tool will check whether an input Calibration Folder is
provided as well. If it is, the tool will look for the DeliveryProbability_calibname.cvs table associated to
each input calibration point shapefile.

If the input Calibration Folder is not specified, the tool will look in the same location as the input
Calibration Zone layer for the DeliveryProbability _calibname tables.

The tool will append the records from the tables to the default DeliveryProbability table. It will also
import each table as is into the project’s database.

The custom tables are created by running the tool Create Calibration Tables.

9.2 Calibration Process

Once your calibration points are collected and can be brought in to GIS, start a GRAIP_Lite project. The
Calibration Process is conducted by running the following tools:

e 01. Initialize GRAIP Lite Database

e (02.a DEM Processing to Str

e Optional - Evaluate the Str raster created. You can add the Fac raster and modify the symbology
to view different threshold.

e Stream Definition (Arc Hydro Tools Python) to recreate Str for the desired threshold.

e 03. Calculate Distance from Stream
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Figure 12- Tools for Calibration

9.2.1 Initialize GRAIP Lite Database

This step allows generating the standard GRAIP Lite project database. Specify the Roads and DEM
associated to the project as input. Leave the other inputs blank as this time.
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7 01, Initialize GRAIP Lite Database — O x

Target Geodatabase Directory
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| CalibrationGL.gdb |

Input Road
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Input DEM
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Input Observed DrainPoint (optional)

Input Calibration Zone {optional)

Input Calibration Folder (optional)

GC Road

oK Cancel Environments. .. Show Help ==

Figure 13 - Initialize GRAIP Lite Database for Calibration

This step generated a default CalibrationZone polygon feature class. You can edit the
GL_CalibrationZone and geometry to match your calibration area. You can also bring you own
CalibrationZone layer in a later step.
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Figure 14 - Results from Initialization

9.2.2 DEM Processing to Str

The next step consists in creating supporting rasters, in particular the Stream raster Str corresponding to
the specified threshold (e.g. 100 cells by default). The process stops after creating the Str raster.
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Figure 15 - DEM Processing to Str Tool

Note

You can review the Fac raster which displays the total number of cells upstream of any cell to decide
whether you want to adjust the threshold for creating Str. The tool Stream Definition available in the Arc
Hydro Tools Python toolbox in the Terrain Preprocessing toolset.

9.2.3 Calculate Distance from Stream

The tool Calculate Distance from Stream is run next to create the DisttoStr raster that will be used in the
next step to populate the attribute DisttoStr in the input Calibration Point layer.
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Figure 16 - Calculate Distance from Stream for Calibration

9.2.4 Add Distance from Stream to Calibration Point

The Add Distance from Stream to Calibration tool allows creating and populating the field DisttoStr in
the input Calibration Point layer.

E 01, Add Distance from Strearn to Calibration Point =~ — O =

Input Distance to Stream Raster
| DisttoStr | &

Input Calibration Point
I E\ProjectshgraiphCalibration DryBasalt_UmatillaMF.shp ;I @

K Cancel Environments... Show Help ==

Figure 17 - Populating DisttoStr in Calibration Point Layer

9.2.5 Create Calibration Tables

The following steps need to be followed to define new calibration data:
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e Define your calibration areas and store them in a polygon feature class. Define the name of each
calibration zone in the field GL_CalibrationZone, GL_Calibra (for shapefiles) or Name.

e Define the calibration point shapefile associated to each calibration. The name of the file must
match the name of the calibration zone (e.g. Rocktype ForestNameNF). Make sure your names
are descriptive, so you can tell what they are later.

e Put your calibration point shapefiles into a Calibration folder. The shapefile name sets all of the
outputs and is the name of the calibration. These shapefiles are used to develop the vegetation
factors and delivery probabilities for the calibration.

e Store the base rates for your calibrations in Project_Baserates.csv in the CalibrationFolder. It
should look like the example below and be saved in the Calibration folder with the calibration
point shapefiles.

GL_CalibrationZone GL_BaseRate
DryBasalt_UmatillaNF 1.5
WetBasalt_MalheurNF 27.2
| Project_Baserates.csv - Notepad — O et

File Edit Format View Help
GL CalibrationZone,GL BaseRate M
DryBasalt UmatillaNF,1.5
WetBasalt MalheuriF,27.2

Figure 18 - Project_Baserates.csv

e Run the tool Create Calibration Tables. Specify the location of the input Calibration folder that
should contain the following elements:
o Calibration Point shapefile for each calibration zone
o Project_Baserates.csv with base rate defined for each calibration zone.

= E3 graip
Sh=] Caiibration
[E) CalibrationZone.shp
() DryBasalt_UmatillaNF.shp
|=| Project_Baserates.csv

(7] WetBasalt_MalheurMF shp

Figure 19 - Input Calibration Folder
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! 02. Create Calibration Tables — O >
Input Calibration Folder s
| E:VProjectsigraip\Calibration | @

W
Ok Cancel Environments. .. Show Help ==

Figure 20 - Create Calibrations Tables Tool

The tool creates a DeliveryPropability table for each input Calibration Point. It creates as well one
BaseRates and one VegFactor csv files.

Executing: CreateCalibrationTables E:\Projects\graip\Calibration
Start Time: Thu Aug 01 13:56:30 2019
Running script CreateCalibrationTables...
package 'locfit' is in use and will not be installed
Calibration Folder:E:\Projects\graip\Calibration
Processing 3 dbf files...
Processing dbf file: CalibrationZone.dbf
Field DrainTypel does not exist.
Required calibration field FlowpathlV does not exit. Skipping dbf
file CalibrationZone.dbf
Processing dbf file: DryBasalt UmatillaNF.dbf
Field DrainTypel exists.
Processing dbf file: WetBasalt MalheurNF.dbf
Field DrainTypel does not exist.
Field FlowpathlV exists.
Field Flowpath2V exists.
Field Road ML exists.
Required calibration field disttostr does not exit. Looking for
RASTERVALU instead WetBasalt MalheurNF.dbf
Field RASTERVALU exists.
Field StreamConn exists.
Table VegFactor.csv successfully created.
Table DeliveryProbability DryBasalt UmatillaNF.csv successfully created.
Table DeliveryProbability WetBasalt MalheurNF.csv successfully created.
Table BaseRate.csv successfully created.
Completed script CreateCalibrationTables...
Succeeded at Thu Aug 01 13:56:32 2019 (Elapsed Time: 1.38 seconds)
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= B graip
SN Calibaiio ]
|=| BaseRate.csv

[E| Calibrationfone.shp

|=] DeliveryProbability_DryBasalt_UrnatillaMF.csv
|j DeliveryProbability_WetBasalt_MalheurMF.csv
=7 Lirybasalt_Umatillaie.shp

[ 1=| Project_Baserates.csv

|=] VegFactor.csv

[:] WetBasalt_MalheurMF.shp

Figure 21 — Outputs from Create Calibration Tables

9.2.6 Update Calibration in GRAIP Lite Database

This tool allows updating an exiting GRAIP Lite Database with the custom configuration. The Input
Calibration Zone provided will overwrite the existing layer. The existing BaseRate table will be
overwritten as well. The new DeliveryProbability tables will be copied in to the database and their
records will be appended to the existing DeliveryProbability table.

&' 03. Update Calibration in GRAIP Lite Database — O *

Input GRAIF Lite Road

| Road ﬂ B
Input Calibration Zone

| EMProjectstgraiph Calibration CalibrationZoneshp ﬂ Ej-
Input Calibration Folder

. . ’ . -+
| E:\Projects\graip\Calibration |
COK Cancel Environments... Show Help ==

Figure 22 - Update Calibration in GRAIP Lite Database Tool
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03. Update Calibration in GRAIP Lite Database

Completed

[ Close this dialog when completed successfully

Close

<« Details

Importing calibration

Importing calibration
Importing calibration
Inporting calibration
Importing calibration
Cleaning up...

Figure 23 — Update Calibration in GRAIP Lite Database Results

ZONe. ..

Input calibration workspace:

table
takle
table
table

E:\Projects\graip\Calibration
DeliveryProbability WetBasalt MalheurNF.csv...
DeliveryProbability DryBasalt UmatillaNF.csv...

VegFactor.csv...
BaseRate.csv...

Completed script UpdateCalibrationinGRATPLiteDatabkase...

Succeeded at Thu Aug 01 14:23:42 201% (Elapsed Time:
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5.52 seconds)

Executing: UpdateCalibrationinGRAIPLiteDatabase Road E:\Projectshgraip\Calibration
“CalibrationZone.shp E:%“Projectshgraip\Calibration

Start Time: Thu Zug 01 14:23:36 2019
Running script UpdateCalibrationinGRAIPLiteDatabase...
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Table O x
FERAE-RRR- L1 AR
DeliveryProbability X
OBJECTID * GL_CalibrationZone Long | Medium Short GL_StreamDist LS
1405 |Bazal 0.058745| 0.008513 0 810
1406 |Bazal 0.0574%5| 0.003305 0 520
1407 |Bazal 0.055254| 0.00908 0 530
1408 |Bazal 0.055142| 0.009341 0 540
140% |Bazal 0.054038| 0.009587 0 850
1410 |Bazal 0.052382| 0.009319 0 950
1411 |Bazal 0.051971| 0.010038 0 §70
1412 |Bazal 0.051006| 0.010247 0 S80
1413 |Bazal 0.050084| 0.010445 0 950
1414 |Bazal 0.045206| 0.010533 0 1000
W
TR 1 % » E (0 out of 1414 Selected)
{BieiveryBrobability:|
Figure 24 - Initial DeliveryProbability Table
Table 0O =
eEl - |- (B B O e X
DeliveryProbability *
OBJECTID * GL_CalibrationZone Laong Medium Short GL_StreamDist Y
1702 |DryBasatt_UmatillaMF 0.07594%| 0.016456 1] 250
1703 |DryBasatt_UmatillaMF 0.075546 | 0.016456 1] 260
1704 |DryBasatt_UmatillaMF 0.075201 | 0.016456 1] a70
1705 |DryBasatt_UmatillaMF 0.07490%| 0.016456 1] 230
1708 |DryBasatt_UmatillaMF 0.07487 | 0.016458 1] 250
1707 |DryBasatt_UmatillaMF 0.07443| 0.016458 1] 500
1708 |DryBasatt_UmatillaMF 0.074336| 0.016456 1] 510
1709 |DryBasatt_UmatillaMF 0.074236| 0.016456 1] 520
1710 |DryBasatt_UmatillaMF 0.07417%| 0.016456 1] 930
1711 |DryBasatt_UmatillaMF 0.074161| 0.018456 1] 040 w

TR T m E (0 out of 1717 Selected)

{eiiveryProbability! |

Figure 25 - Updated DeliveryProbability Table with new Calibrations appended
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Table O x
-1 Ry O e x
BaseRate x
OBJECTID * GL_CalibrationZone GL_BaseRate S
5| Andesite_PlumasNF 776
G |Bazalt_PayetteNF 272
7 |Ba=zalt_UmatillahF 1.5
2 |BasaltSandstone_SiuslawNF 79
0| BeltSG_ColvilleMNF 14
10 |BetSG_LIHInFithdMFs 14
11 | Granite_BoizeMNF 213
12 |Granite_EldoradoMF 495
13 |Granite_PlumasMF 302
14 |Default 79
W
4 1 % w E (0 out of 14 Selected)
DeliveryProbability || '
Figure 26 — Initial BaseRate Table
Table O x
ERIE-REL-] 1N
BaseRate x
OBJECTID * Field1 GL_CalibrationZone GL_BaseRate
3 1 1|Bazalt 2rz
2 2| Granite 2.7
3 3 [NCazscades WMtBkrSnglmMF 9
4 4 [Andesite_EldoradoNF 53
5 5 [Andesite_PlumasNF 776
6 6 (Bazalt_PayetteMF 272
T 7 |Baszalt_UmatillaMF 15
8 & |BazaltSandstone_ SiuslawMF 9
9 | BetSG_CelvileMF 14
10 10 |BetSG_LIHInFithdMFs 14
11 11 |Granite_BoizeNF 213
12 12 |Granite_EldoradoNF 495
13 13 |Granite_PlumasNF 302
14 14 |Default 79
15 15 |DryBagal_UmatillaMF 15
16 16 |WetBasalt_MalhuerMF 272

4 4 1T % M E (0 out of 16 Selected)

Figure 27- Updated BaseRate Table
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Table O =
ERARREL -] N
VegFactor x
OBJECTID * GL_SurfaceType GL_WegFactor GL_MaintenancelLevel GL_CalibrationZone LS
201 | Mative 0.475 1 |MCascades_MiBkrSngimMNF
202 | Mative 0475 2 |NCascades_MiBkrSnglmhF
203 | Mative 0.475 3 |MCascades_MiBkrSngimMF
204 | Mative 0.475 4 |NCascades_MiBkrSnglmNF
205 | Mative 0.475 5 |NCascades_MiBkrSngimMF
206 | Paved 0616 1 |MCascades_MiBkrSngimhNF
207 |Paved 0616 2 |NCascades_MiBkrSnglmhF
208 | Paved 0616 3 |NCascades MiBkrSngimMF
205 | Paved 0.616 4 |NCascades_MiBkrSnglmNF
210 |Paved 0616 5 |MCascades_MiBkrSngimMF
W
TR 1 m E (0 out of 210 Selected)
DeliveryProbability l BaseRate l
Figure 28 - Initial VegFactor Table
Table 0o =
ERIR-- AR L TR
VegFactor x
QBJECTID * Field1 GL_SurfaceType | GL_VegFactor GL_MaintenancelLevel GL_CalibrationZone A
sy | 231 [Native 0.18 1|WetBasalt_MalheurNF
232 232 |Native 0812 Z|WetBasalt_MalheurNF
233 233 |Mative 0.475 3 | WetBasalt_MalheurNF
234 234 [Native 0.475 4 |\WetBasalt_MalheurNF
235 235 [Native 0.475 3 |WetBasalt_MalheurNF
235 238 |Paved 0618 1| WetBasalt_MalheurNF
237 237 |Paved 0.616 Z|WetBasalt_MalheurNF
233 238 |Paved 0.585 3 | WetBasalt_MalheurNF
2398 2359 [Paved 0.557 4 |\WetBasalt_MalheurNF
240 240 (Paved 0.616 3 |WetBasalt_MalheurNF v
oA 1+ v [E]= | ©outof 240 Selected)

VegFactor

Figure 29 - Updated VegFactor Table
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9.2.7 GRAIP Lite Processing using the Updated Calibration

The GRAIP Lite project may continue from this point on by running the tool 02.b DEM Processing from
Str, followed by the 04. Create Road Segments and following tools.

& 02.b. DEM Processing from Str - | ot

Input GRAIP Lite Road

I Road ;I E
Input Flow Direction

| Fdr -] E
Input Flow Accumulation

I Fac ;I E
Input Stream Raster

[str = [

Cutput Stream Link

|C:‘l.l_Jsers‘l,d1ri3244‘|Dnmmentsw:jSIS‘lFrujects‘l,CaIibraﬁunGL‘l,Layers‘lSt’Lnk | E
COutput Catchment Raster

| Ci\Usersichri3 244\ Documents\ArcGIS Projects\CalibrationGL Layers\Cat | E
Output Catchment
|C:‘I.I.Jsers‘I,d1ri3244‘|Domments‘lﬁ.rdEIS‘lijects‘l,CaIibraﬁonGL‘l,CalibraﬁonGL.gdb‘l}.ayers‘l,Catdment | E
Output Drainage Line
|C:‘l.l_Jsers‘|,d1ri3244‘|ﬂumments‘l,ﬁ.rdEIS‘lFrujects‘l,CaIibraﬁunGL‘l,CaIibraﬁunGL.gdb‘lﬂ_ayers‘ﬂrainageLine | E

Cutput Drainage Line Flow Split Table
|C:‘l.l_Jsers‘l,d1ri3244‘|Dummentsw:jEIS‘lFrujects‘l,CaIibraﬁunGL‘l,CalibraﬁunGL.gdb\DrainageLine_FS | E

Qutput Drainage Point
|C:‘l,l_Jsers‘l,d1ri3244‘lpummentsWdEIS‘l,Prujects‘l,CaIibraﬁunGL‘l,CalibraﬁunGL.gdbﬂ_ayers‘lﬂrainagepuint | E

Cancel Environments... Show Help ==

Figure 30 — DEM Processing from Str

You can also restart a brand-new project and analysis. Open a new map and save it. Then run the 01.
Initial GRAIP Lite Database tool by providing the input Calibration Zone and Calibration Folder.
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E 01, Initialize GRAIP Lite Database

Target Geodatabase Directory

| C:\UsersichriZ244\ Documents \ArcGIS \Projects \GRAIPLiteProject

Target Geodatabase Name

| GRAIPLiteProject.gdb

Input Road

| INFRA_Roads
Input DEM

Idem

Input Cbhserved DrainPoint (optional)

Input Calibration Zone (optional)

| E:'Projects'graip\Calibration\CalibrationZone.shp

Input Calibration Folder {optional)

| E:\Projects\graip\Calibration

QC Road

Ok

Cancel

Environments. ..

'

Show Help ==

Figure 31 — Initialize GRAIP Lite Database with custom Calibration

10.0 Configuration

10.1 Template Database

The template database GRAIPLiteSchema.gdb is installed in the

ArcGlISInstall\Desktop10.x\Scripts\GRAIP.
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= £ C\Program Files (x86)\ArcGIS\Desktopl0.2\ArcToolbox\Scripts\ GRAIP

£ kyrfiles

50
BaseRate
DeliveryCurve
DeliveryProbability_Granite
GLDomains
Maintenancelevellookup
RoadSegmentSizeCategory
SplitDistancebyMaintenancelevel
SurfaceFactor
SurfaceTypelookup
VegFactor

Figure 10-1 — GRAIPLiteSchema.gdb

Table Name Used by Function

MaintenancelevelLookup 01. Initialize GRAIP Lite Database
SplitDistancebyMaintenancelevel 01. Initialize GRAIP Lite Database
SurfaceTypeLookup 01. Initialize GRAIP Lite Database

GLDomains 01. Initialize GRAIP Lite Database

BaseRate 05. Calculate Road Segment Sediment Production
SurfaceFactor 05. Calculate Road Segment Sediment Production
VegFactor 05. Calculate Road Segment Sediment Production
DeliveryProbability_Granite 07. Calculate Sediment Delivery
RoadSegmentSizeCategory 07. Calculate Sediment Delivery

10.1.1 Configuration Tables used to initialize GRAIP Lite Database

MaintenancelevellLookup

The MaintenancelevelLookup table is used by the tool 01. Initialize GRAIP Lite Database to populate the
new field GL_Maintenancelevel based on the values in the field ROUTE_STAT in the source INFRA Road
layer.
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Table O x
Maintenancelevellookup x
OBJECTID = ROUTE_STAT GL_Maintenancelevel
3 1 | DE - CECOMMISSIONED 1
2 | CVW - CONVERTED 2
3 | EX - EXISTING 2
4 | DEP - DECOMMISSIONING PLANNED 2
5 | PL - PLANNED 2
& | PLN - PLANMNED NON-NEPRA, 1
M4 1 F M E (0 out of 6 Selected)
iMaintenancelevellookupi

SplitDistancebyMaintenancelevel

The SplitDistancebyMaintenanceLevel is used by the tool 01. Initialize GRAIP Lite Database to populate
the new field GL_SplitDistance based on the values in the field GL_Maintenancelevel. GL_SplitDistance
is populated with distances in meters.

Table O x
SplitDistancebyMaintenancelevel =
OBJECTID = GL_MaintenancelLevel GL_SplitDistance
4 1 1 20
2 2 20
3 3 100
4 4 100
32 = 200
4 4 1 % M E [0 out of 5 Selected)
RoadSegmentSizeCategory | SplitDistancebyMaintenancel evel:

SurfaceTypelookup

The SurfaceTypelookup table is used by the tool 01. Initialize GRAIP Lite Database to populate the new
field GL_SurfaceType based on the values in the field SURFACE_TY in the source INFRA Road layer.
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Table O =
SurfaceTypelockup =
OBJECTID * SURFACE_TY GL_SurfaceType
3 1) AGG - CRUSHED AGGREGATE OR GRAWEL Crushed Rock
2 | IMP - IMPROWED BNATIWVE MATERLAL Mative
3 | NAT - NATME MATERLAL Mative
4 | AC - ASPHALT Pawved
5 | BST - BITUMINGUS SURFACE TREATMENT Pawved
& | P- PAVED Pawved
4 4 1 » M E {0 out of G Selected)
‘SurfaceTypelookup!

GLDomains
The table GLDomains is used to import domains that are not assigned to any of the configuration tables’

attributes but that will be applied to some fields created during the analyses. Domains assigned to a
field in a table that is copied are copied with the table.

This table is copied during the initialization of the database so that the domains can be copied. It is then
deleted from the target geodatabase.

Table 0O =
R RN
GLOomains *

| OBJECTID* | GL_NewRoad| GL Traffic | GL_CrossingType |

4 4 0o M E 0 out of 0 Selected)

10.1.2 Configuration Tables used to compute Sediment Production

SurfaceFactor

The SurfaceFactor table is used by the tool 05. Calculate Road Segment Sediment Production to
populate the new field GL_SurfaceFactor based on the values in the field GL_SurfaceType.
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Table O x
SurfaceFactor x
OBJECTID = GL_SurfaceType GL_SurfaceFactor
3 1 | Cruzhed Rock 1
2 | Native 5
3 | Paved 2
4 4 1 » M & | (0 out of 3 Selected)

BaseRate
The BaseRate table is used by the tool 05. Calculate Road Segment Sediment Production to populate the
new field GL_BaseRate based on the values in the field GL_CalibrationZone.

Each distinct GL_CalibrationZone in the RoadSegment and RoadDrainPoint layers must have an
associated record defined in the BaseRate table.

Table O =
BaseRate x
OBJECTID * GL_CalibrationZone GL_BaseRate
3 1 | Basalt 272
2 | Granite 2.7
4 4 1 » M B | (0 out of 2 Selected)

VegFactor

The VegFactor table is used by the tool 05. Calculate Road Segment Sediment Production to populate
the field GL_VegFactor based on the values in the fields GL_CalibrationZone, GL_SurfaceType and
GL_Maintenancelevel. Each distinct GL_CalibrationZone in the RoadSegment and RoadDrainPoint must
have associated records defined in the VegFactor table.

92



GRAIP Lite Quick Start

Table O x
VegFactor =
OBJECTID * GL_SurfaceType GL_VegFactor GL_MaintenancelLevel GL_CalibrationZone -

12 | Paved 0.664 2 | Basalt

13 | Paved 0.75 3 | Ba=alt
14 | Paved 0.6654 4 | Basalt (M
15 | Paved 0.579 t | Basalt il

16 | Crushed Rock 0877 1 | Granite

17 | Crushed Rock 0.664 2 | Granite
18 | Frughed Brck ner?> | Cranite =

T 1 % » E (0 out of 30 Selected)

10.1.3 Configuration Tables used to compute Delivery Probability

RoadSegmentSizeCategory

The RoadSegmentSizeCategory table is used by the tool 07. Calculate Sediment Delivery to populate the
field GL_SegmentType based on the field LengthM and MaxLengthM. MaxLengthM defines the
maximum length for a segment to be of the specific type. A null value indicates that there is no
maximum length specified for the specific type.

Table O x
cHL L1
RoadSegmentSizeCategory x
OBJECTID* | GL_SegmentType | MaxLengthM
r 1| Short 30
2 | Medium 5
3 | Large <Mull=
4 4 1 » ® E (0 out of 3 Selected)
iRoadSegmentSizeCateqory!

DeliveryProbability_Granite

The DeliveryProbability_Granite is used by the tool 07. Calculate Sediment Delivery to populate the field
GL_StreamDist based on the field GL_SegmentType (Large, Medium, Short) and GL_StreamDist.

One DeliveryProbability_CalibrationZoneName table must be defined for each distinct
GL_CalibrationZone value.
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Table O x
DeliveryProbability_Granite x
OBJECTID = Large | Medium| Short GL_StreambDist -
3 1 0.818 | 0.605572 | 0121007 0 |:|
2| 0771865 | 0.50316 | 0103121 10
3| 0.71864T | 0.407978 | 0.086887 20
4| 0655945 | 0.325886 | 0.071854 30
% | 0.58615%38 | 0.258918 | 0.058706 40
6| 0531314 | 0206832 | 0.047263 50
T | 0.4667659 | 0.165968 | 0.0374386 &80
2| 0402584 | 013588 | 0.0259265 TO| -
TR 1 v E (0 out of 101 Selected)
BeliveryProbability Granite:]

10.1.4 GeodatabaseDomains

The following domains are defined in the template geodatabase and will be copied into the target

geodatabase:
Generzl | Domains

Domain Name Description 9
GL_CrossingType GRAIP Lite Road Crossing Type B
GL_Maintenancelevel | GRAIP Lite Maintenance Level
GL_MewRoad GRAIP Lite New Road Qualifier
GL_SurfaceType GRAIP Lite Road Surface Type
GL_TrafficType GRAIP Lite Road Use

i I
4 [ 3

GL_CrossingType

This domain (Coded Values, Text) is copied into the target database during the copy of the GLDomains
table. The domain is assigned to the field GL_CrossingType in the GLDomains table. The domain will be
assigned to the field GL_CrossingType in the RoadSplitPoint feature class created by the tool 04. Create
Road Segments. Note that the values in the domain are used to render the RoadSplitPoint layer using
the layer file RoadSplitPoint.lyr.

Code Description

Catchment Catchment
Calibration Calibration
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Stream Stream
Junction Junction
Distance Distance
Observation Observation

GL_Maintenancelevel

This domain (Coded Values, Short Integer) is assigned to the field GL_Maintenancelevel in the
MaintenancelevelLookup configuration table and will be copied with the table into the target database.
This domain will be assigned to the field GL_Maintenancelevel in the Road layer created by the tool 01.
Initialize GRAIP Lite Database.

Code Description

1

UV HhWN =
b wN

GL_NewRoad

This domain (Coded Values, Short Integer) is copied into the target database during the copy of the
GLDomains table. The domain is assigned to the field GL_NewRoad in the GLDomains table. The domain
will be assigned to the field GL_NewRoad in the Road feature class created by the tool 01. Initialize
GRAIP Lite Database.

Code Description

0 Existing
1 New

GL_SurfaceType

This domain (Coded Values, Text) is assighed to the field GL_SurfaceTypel in the SurfaceTypelLookup
configuration table and will be copied with the table into the target database. This domain will be
assigned to the field GL_SurfaceType in the Road layer created by the tool 01. Initialize GRAIP Lite
Database.

Code Description

Crushed Rock Crushed Rock
Native Native
Paved Paved

GL_TrafficType
This domain (Coded Values, Text) is copied into the target database during the copy of the GLDomains
table. The domain is assigned to the field GL_Traffic in the GLDomains table. The domain will be
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assigned to the field GL_TrafficType in the Road feature class created by the tool 01. Initialize GRAIP Lite
Database.

none none
low low
medium medium
high high

10.2 Python Configuration File

The file graipliteconfig.py installed under ArcGISDesktop\ArcToolbox\Scripts\GRAIP (e.g. C:\Program
Files (x86)\ArcGIS\Desktop10.2\ArcToolbox\Scripts\GRAIP) controls the names of the layers, tables,
fields, domains and default.

10.3 Layer Files

The layer files used to set the symbology for the output of the tools are stored in the lyrfile folder
installed under ArcGISDesktop\ArcToolbox\Scripts\GRAIP (e.g. C:\Program Files
(x86)\ArcGIS\Desktop10.2\ArcToolbox\Scripts\GRAIP).

The table below lists the layers files together with the tools and layers to which they apply.

Tool Output Layer File
01. Initialize GRAIP Lite Database Road Road.lyr
CalibrationZone CalibrationZone.lyr
DrainPointObserved DrainPointObserved.lyr
02. DEM Processing Fil HydroDEM.lyr
Fdr FlowDirGrid.lyr
Fac FlowAccGrid.lyr
Str StreamGrid.lyr
StrLnk
Cat CatchmentGrid.lyr
Catchment Catchment.lyr
Drainageline LineRiverOrder.lyr
DrainagelLine_FS N/A (Table)
DrainagePoint DrainagePoint.lyr
03. Calculate Distance to Stream DisttoStr
04. Create Road Segments RoadSegment RoadSegment.lyr
RoadSplitPoint RoadSplitPoint.lyr
05. Calculate Road Segment
Sediment Production

96



GRAIP Lite Quick Start

06. Create Road Segment Drain RoadDrainPoint
Points
07. Calculate Sediment Delivery RoadDrainPoint (Derived) RoadDrainPointSedDel.lyr
08. Route Sediment to Streams GL_DP GL_DP.lyr
GL_SedDel Gl_SedDel.lyr
GL_SedStr Gl_SedDel.lyr
GL_SpecSedStr Gl_SedDel.lyr
QC Roads RoadClean RoadwithLoop.lyr
RoadwithOverlap.lyr
RoadwithLoopandOverlap.lyr
Aggregate Sediment Delivery on Drainageline — Accumulated Drainageline — Accumulated
Drainageline Sediment Sediment.lyr
Create Summary Statistics by Area Catchment — Sediment Catchment — Sediment
Delivery Delivery.lyr
Catchment — Specific Catchment — Specific
Sediment Delivery Sediment Delivery
Segment DrainagelLine based on SedStr Gl_SedDel.lyr
Sediment Delivery
SedStream Drainage Line — Accumulated
Sediment.lyr

10.4 Map Templates

The map templates used by the reporting tools are located:

e ArcMap: inthe ArcGIS install\ ArcToolbox\Scripts\GRAIP\Templates folder (e.g. C:\Program
Files (x86)\ArcGIS\Desktop10.5\ArcToolbox\Scripts\GRAIP\Templates folder).

e ArcGIS Pro: in the ArcGIS Pro Install\ Resources\ArcToolBox\Scripts\GRAIP\Templates folder
(e.g. C:\Program Files\ArcGIS\Pro\Resources\ArcToolBox\Scripts\GRAIP\Templates folder).

This folder contains 2 subfolders, one containing the map templates for the basic report and the other
for the alternatives.

ChProgram Files (xB6)%ArcGIS\Desktop10.5%Arc Toolboxd, Scripts\ GRAIPY Templates

Fa

L] MName Date modified Type

on

AlternativeReport F27/2019 1:53 PM File folder
BasicReport 6/27/2019 1:53 PM File folder

Figure 2 - Templates Folder for ArcMap
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ChProgram Files\ArcGIS\Prot\Resources\Arc ToolBox\ Scripts\ GRAIPY Templates

Fal
[] Mame Date modified Type
AlternativeReport 6/27/201% 1:43 PM  File folder
BasicReport 6/27/2019 1:43 PM File folder

Figure 3 — Templates Folder for ArcGIS Pro

Each subfolder contains the map documents used to create the corresponding report.

C\Program Files (x36)\ArcGIS\ Desktop10.5\ArcToolbox\Scripts\ GRAIP\ Templates\BasicReport

-

[] MName Date modified Type Size
@ 1_AnnualRoadSurfaceSedimentDelivery.mxd 6/27/2019 1:36 PM ArcGlS ArcMap Decument 11,611 KB
@ 2_AnnualRoadSurfaceSedimentDelivery.rmyxd 6/27/2019 1:36 PM ArcGIS ArcMap Document 11,669 KB

=iy

_RoadSurfaceSedimentAccumulation.mx 6/27/2019 1:36 PV ArcGIS ArcMap Document 7,113
3_RoadSurfaceSedimentd lati d 65/27/2019 1:36 PM AreGIS ArcMap D T113 KB
Q| 4_RoadSurfaceSpecificSedimentAccumulation.mxd 6/27/2019 1:36 PM ArcGlS ArcMap Decument 7114 KB

Figure 4- Basic Report Templates

The tool builds the report by using the templates in the subfolder based on the alphabetical order. 1_xxx
will be used first, then 2_xxx, etc.

10.4.1 Table of Contents

For each layer in the table of contents of a map, the tool replaces its workspace with the one associated
to the current project. The name of the layer in the Table of Contents does not matter (it can be
renamed as needed), but the associated dataset name must match the one created in the project.

For example, in the map shown below, “Inventoried Roads” refers to the dataset RoadSegment. You can
view the associated datasource by right-clicking the layer and selecting Properties...>Source.

The tool will identify the “DrainagelLine” dataset (e.g. Streams) and zoom to the extent of that layer.
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Q 1_AnnualRoadSurfaceSedimentDelivery.mxd - ArcMap

— O =
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Figure 5 - Layers in Table of Contents
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Qi Roadsu faceSedimentDelive A - O
]
File Edit Vi Bookmark
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Figure 6 - Associated Datasource

The tool will update the symbology if it is of type graduated color or symbol to reflect the correct values

range in the analysis.

10.4.2 Layout

e C(Click the Layout View button to switch to the Layout view.

The Layout View allows inserting elements in the template such as Legend, North Arrow, Scale,
Dataframe containing the map (“Layers”) and Map Title. The elements may be edited by right-clicking

them and selecting Properties...

100



GRAIP Lite Quick Start
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Figure 7 - Layout View

For example, the legend properties are set below so that only the Inventoried Roads layer and the
Streams layer are displayed.
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Legend Properties >

General ftems  Layout Frame Size and Postion

Apply settings to selected item(s)

: Select All Select None

Fant
Apply to all labels w

Map Extent Options

[]Only show dasses that are visible in the current map extent

[ ]5how feature count

%

i
L J Show thousands separator

IUse current index feature as the map extent {data driven pages)

Item Columns
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Column count for item(s) 1=

Style...

QK Cancel Apply

Figure 8 - Legend Properties

In addition to these elements, the templates used for the alternative report also update the subtitle
with the alternative number and condition. The Subtitle must be set as: Alternative Name — Condition

Alternative Name will be replaced with Alternativel, etc.

Condition will be replaced with the associated condition: Current, Disturbed, Long Term.
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Annual Road Surface Sediment Deli'.rer].r [kgiyr}

Subtitle Properties >

Text  Size and Position

Tent:

<FNT name
Condition <

»<haol=Atemative Mame -

Fort: | Aral 10.00 | = |=| = =
Angle: IE: Character Spacing: E =
Leading: E:
| About formatting text Change Symbol...
Cancel Apply

Figure 9 — Subtitle in Alternative Report

Any template having “Change” in its name will not be used when processing alternative 0 since this type
of template shows changes between an alternative and alternative 0.

Ch\Program Files (x86)\ArcGIS\Desktop10.3\ArcToolbox\Scripts\GRAIP\ Templates\AlternativeReport

O Mame - Date medified Type Size
@] 1_AnnualReoad5urfaceSedimentDelivery.mxd 6/27/2019 1:36 PM ArcGlS ArcMap Document
gl] 2_AnnualRoadSurfaceSedimentDelivery.mxd 6/27/2019 1:36 PM ArcGIS ArcMap Document
'@ 3_ReadSurfaceSedimentAccumulation.mixd 6/27/2019 1:36 PM ArcGlS ArcMap Document
@ 4_RoadSurfaceSpecificsedimentAccumulation. mxd B/27/2019 1:36 PM ArcGl5 ArcMap Document
@] 5_ChangeinRoad5urfaceSpecificsedimentAccumulation. mxd 6/27/2019 1:36 PM ArcGlS ArcMap Document

Figure 10 - Alternative Report Templates
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11.0 Data Dictionary

= ] Home - GRAIP\Test09292015

Layer
CalibrationZone

£ Layers
=23
= e Layers
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Input to
04. Create Road Segments
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02. DEM Processing
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by Area

06. Calculate Road
Segment Drain Points

Drainageline

02. DEM Processing

04. Create Road Segments

Aggregate Sediment
Delivery on Drainageline

Segment Drainage Line
based on Sediment
Delivery

DrainagePoint

02. DEM Processing

Aggregate Sediment
Delivery on Drainageline
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DrainPointObserved

01. Initialize GRAIP Lite
Database

04. Create Road Segments

Road

01. Initialize GRAIP Lite
Database

04. Create Road Segments

RoadDrainPoint

06. Create Road Segment

Drain Points

07. Calculate Road
Segment Delivery

08. Route Sediment to
Streams

RoadSegment

04. Create Road Segments

05. Calculate Road
Segment Sediment
Production

06. Calculate Road
Segment Drain Points

RoadSplitPoint

04. Create Road Segments

SedStream Segment Drainage Line
based on Sediment Delivery
APUNIQUEID 01. Initialize GRAIP Lite
Database
BaseRate 01. Initialize GRAIP Lite 04. Calculate Road

Database

Segment Sediment
Production

DeliveryProbability_Granite

01. Initialize GRAIP Lite
Database

07. Calculate Road
Segment Delivery

Drainageline_FS

02. DEM Processing

MaintenanceLevelLookup

01. Initialize GRAIP Lite
Database

01. Initialize GRAIP Lite
Database

RoadSegmentSizeCategory

01. Initialize GRAIP Lite
Database

07. Calculate Road
Segment Delivery

SplitDistancebyMaintenanceLevel

01. Initialize GRAIP Lite
Database

01. Initialize GRAIP Lite
Database

SurfaceFactor 01. Initialize GRAIP Lite 04. Calculate Road
Database Segment Sediment
Production
SurfaceTypeLookup 01. Initialize GRAIP Lite 01. Initialize GRAIP Lite
Database Database
VegFactor 01. Initialize GRAIP Lite 05. Calculate Road
Database Segment Sediment
Production
cat 02. DEM Processing
dem 01. Initialize GRAIP Lite 02. DEM Processing
Database
05. Calculate Road
Segment Sediment
Production
disttostr 03. Calculate Distance from  06. Calculate Road

Stream

Segment Drain Points
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fac 02. DEM Processing 08. Route Sediment to
Streams

fdr 02. DEM Processing 03. Calculate Distance from
Stream

08. Route Sediment to
Streams

Segment Drainage Line
based on Sediment

Delivery
fil 02. DEM Processing
gl_dp 08. Route Sediment to Create Summary Statistics
Streams by Area
gl_seddel 08. Route Sediment to Aggregate Sediment
Streams Delivery on Drainageline
Segment Drainage Line
based on Sediment
Delivery
gl_sedstr 08. Route Sediment to
Streams
gl_specsedstr 08. Route Sediment to
Streams
sedstr Segment Drainage Line
based on Sediment Delivery
str 02. DEM Processing 03. Calculate Distance from
Stream
Segment Drainage Line
based on Sediment
Delivery
08. Route Sediment to
Streams
strink 02. DEM Processing
11.1 Geodatabase
11.1.1 Road
HydrolD Unique identifier of each road feature.
GL_SurfaceType Native, Crushed Roack, Paved
GL_MaintenanceLevel 1-5
GL_SplitDistance
Gl_NewRoad Not used. 0 — Existing, 1 - New
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GL_Traffic Not used. low, medium, high, none

11.1.2 RoadSegment

Attribute Description Comment
SplitID Unique identifier of source road feature.

OriglLength Original length of source road feature.

GL_SurfaceType Native, Crushed Roack, Paved

GL_MaintenanceLevel 1-5

GL_SplitDistance

Gl_NewRoad Not used. 0 — Existing, 1 — New

GL_Traffic Not used. low, medium, high, none

GL_CalibrationZone Calibration Zone associated to the segment.

RID Segment identifier.

11.1.3 RoadSplitPoint

Attribute Description

HydrolD Unique identifier of the feature.

FeaturelD Unique identifier of the associated input DrainPointObservedOrig for
point of GL_CrossingType Observation.

GL_CrossingType Type of road “crossing: Calibration, Catchment, Distance, Junction,
Observation, Stream

GL_SplitDistance Distance between observed drain point and split point.

11.1.4 RoadDrainPoint

Attribute Description

SplitID Unique identifier of source road feature.
OrigLength Original length of source road feature.
GL_SurfaceType Native, Crushed Roack, Paved
GL_MaintenanceLevel 1-5

GL_SplitDistance

Gl_NewRoad Not used. 0 — Existing, 1 — New
GL_Traffic Not used. low, medium, high, none
GL_CalibrationZone Calibration Zone associated to the segment.
RID Segment identifier.

Start_ElevM Segment start elevation in meters.
End_ElevM Segment end elevation in meters.
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RangeM

Elevation range in meters.

LengthM

Segment length in meters.

GL_BaseRate

Base rate associated to GL_CalibrationZone read from BaseRate table.

GL_SurfaceFactor

Surface factor associated to GL_SurfaceType read from SurfaceFactor
table.

GL_VegFactor

Vegetation factor associated to GL_CalibrationZone,
GL_Maintenancelevel and GL_SurfaceType read from VegFactor table.

GL_SedProd

Sediment production. Calculated as GL_BaseRate * RangeM *
GL_SurfaceFactor * GL_VegFactor.

GL_StreamDist

Distance from drain point to closest stream cell.

GL_SegmentType

Type of segment based on LengthM and RoadSegmentSizeCategory
table.

GL_DelProb Delivery probability based on GL_CalibrationZone, GL_StreamDist and
DeliveryProbability calibrationzone tables.
GL_SedDel Sediment delivery calculated as GL_SedProd * GL_DelProb.
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