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MN DNR Culvert Inventory Application Suite

The MNDNR Culvert Inventory Application Suite consists of the following related
components:

1) Collector for ArcGIS Mobile Application — for field data collection

2) ArcSDE Centralized Database — for multi-user editing/storage

3) MNDNR Web Application — Custom App for data review and approval
4) Published Statewide GIS layers — for GIS applications

DNR Culvert Inventory Resources: http://www.dnr.state.mn.us/watersheds/culvert _inventory/index.html



http://www.dnr.state.mn.us/watersheds/culvert_inventory/index.html

Culvert Suite Purpose

To allow simultaneous collection of culvert locations and

attributes in a standardized manner by professional staff across

Minnesota

To build a statewide database of culvert features which can be

used for a variety of purposes, including:

¢ Hydrologic connectivity of the landscape
% Fish/Species Passage
» Flood control and hydrologic modeling
» Water quality/sediment transport

» Hydro-modification of LiDAR-derived DEMs



Culvert Suite Purpose

* The collection of data in digital format and the
standardization of attributes is paramount to creating a
standardized database of features.

* These tools brought efficiencies into outdated agency
processes by reducing data entry time, minimizing

human error, and making data available in real-time.
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Stream Survey
Stream Crossing Basic Assessment Form
T ORCES All units are to be entered in feet. * = Mandatory field to complete
Location: Observer®: Date*: / / County: T_R_S

Stream name*: Stream mile: UTM:* N E
Alt. name: Stream Kittle or AUID (circle which)*:
DNR Major watershed/HUC 8*(circle which): Road/Path/Railway name™:

Elevation method*: ) Monument [ RTK u] Benchmark/LiDAR [ Handheld GPS Accuracy:
HI: Notes:

Crossing: Benchmark location:

S Kot T

Crossing type*: L Span Bridge Total span* (sum of culverts):

7 Culvert(s) Num. (if multiple):____ Offset*2: YN Outlet drop™:__

| Ford Crossing properly aligned*? | YN
Other: Year built:

Openings* (left to right, facing downstream)

[ IFloodplain [IFloodplain IFloodplain [IFloodplain

[ Circular [1 Box [ Circular [1 Box 7 Circular 1 Box T Circular [ Box

O Pipe Arch 1 Ellipse | C Pipe Arch T Ellipse T pipe Arch 0 Ellipse | O Pipe Arch O Ellipse
[ Open bottom arch | [l Open pottom arch | Open bottom arch | ) Open bottom arch

[ CMP LI SMP [ cMP LISMP ] CMP L SMP ] CMP LI SMP
[ Concrete | Wood | ! Concrete ] Wood | Concrete | Wood | Concrete 1 Wood

Material®

Substrate
present?*

% plugged”

Stream:
Bankfull width*: Bankfull estimate confidence*: ] High ) Medium [1Low
scour Pool*: Y ON

Bank erosion caused by crossing®: Y N

Upstream pool*: 0 YON Upstream bars/deposition": OYON

Summary:

Barrier to fish passage at some flows*? YN Stream stability impact*: (1Y [N Priority: [ High [ Med. T Low

Limiting factor for passage*: | Outlet drop | | Velocity [} Depth | Substrate

Recommended corrective actions™:

Photos: Crossing, upstream and downstream views; Stream, upstream and downstream views from crossing

Stream:

Bankfull width*: Bankfull estim
Riffle max. water depth: Riffle max. V€
Scour Pool*: LY L N Depth:’_Width: Len
Upstream deposition*: OYON Bank erosion
Floodprone width:____ sedimentation from
Road/Rail/Path:

Ownership: Sul
Upstream fill depth:_____ Downstream fill dep’
Summary:

Barrier to fish passage at some flows*? 1Y T N
Priority: LI High | Med. L Low Limiting facto!
Recommended corrective actions®:

Notes and comments:

Photos:

1) Crossing, facing upstream

2) Crossing, facing downstream

3) Stream, facing upstream from crossing

4) Stream, facing downstream from crossing

Sketch:

A Brief History...

e
e Gyream Survey
|

stream Crossing Full Assessment Form
All units are to be entered in feet. # = Mandatory field to complete.

__Date*:—__/___/____

AN O
it Lo

Location: Observer®: County: — T1_R_S

Stream name™: ___ Stream mile-.__,_UTlV\:* N E__ ot
Alt. name: — ____ Stream Kittle or AUID (circle which)*:_ oo s
DNR Major watershed/HUC g*(circle whichy:_____——— Road/Path/Railway name*_____

Elevation method*: [ Monument (1 RTK [ Benchmark/LiDAR [ Handheld GPS Accuracy®_____ il
Hi___ _ Water level (1 High [l Baseflow [ Low Velocity method: [1 Meter [ Surface

Crossing: Benchmark location:___— o

Crossing type*: U Span Bridge Total span* (sum of culverts):____—
[ Culvert(s) Num. (if multiple):___ Offset*» CYEN Outlet drop™:__
|l Ford Crossing properly aligned*? [ YUN

otheri_____——— __ Year built:_

Inlet type: O projecting U Mitered D Headwall T Apron O wingwall O Trash rack O Other:

Outlet type: DAt stream grade [ Cascade over riprap [ Freefall into pool 0 Freefall onto riprap [ Apron

o s Road Fill depth:__

I

Bridge condition: 0 Good O Fair O poor Condition issues:__
Openings (left to right, facing downstream)

_ Opening 4
|| Floodplain |} Floodplain [ Floodplain [ Floodplain

] Circular [ Box [ Circular [ Box [ Circular U Box [ Circular [l Box

7 pipe Arch 0 Ellipse | O Pipe Arch [ Ellipse 0 pipe Arch T Ellipse | O Pipe Arch [ Ellipse
7 Open bottom arch | 0 Open bottom arch [ Open bottom arch | 0 Open bottom arch
T CMP T SMP 0 CMP [ SMP O cMmpOSMP 0 cMP O SMP
| Concrete L Wood | LI Concrete [1wood |L Concrete [wood | Concrete L1 Wwood
7] Plastic [l Plastic O 0 i

SRR

Plastic

Subst. depth ____
[ Cobble T Gravel ] Cobble O Gravel
1 Sand (1 Silt | Bdrk [1Sand [1Silt! 1Bdrk ! Sand [ Silt [ | Bdrk

_ﬂ_@

[ Sand L1Silt | Bdrk




Table 1 - Attribution Templa

o R
Elevation US

e s 2
Elevation DS E

Interim Guidance on Acquisition of Culvert Geospatial Data

Authored by the LiDAR Research and Education Subcommittee‘ of the
Minnesota Digital Elevation Committee

August 26, 2011
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LiDAR-derived DEM, 3-meter Resolution
Digital Damina LiDAR-derived DEM
MAﬁribution Template

1. INTRODUCTION

There is considerable interest in making use of the new LiDAR-derived digital elevation models
(DEMSs) in Minnesota2 for water resource projects. LiDAR DEMs provide a very precise
depiction of the land surface. However, LIDAR captures the topography of the landscape and all
human-created features upon it. LiDAR DEMs do not inherently include important information
about subsurface water conveyance connections such as culverts, drain tiles, and storm
sewers. As a result, bridges, roads and other structures on the landscape effectively act as
virtual dams (“digital dams”), preventing terrain analysis algorithms from properly routing the
flow of water across the DEM landscape. Figure 1 below identifies many LiDAR DEM digital
dams caused by culverts. This figure illustrates the magnitude of the problem, especially when
all the culverts in the state are considered. The digital dam problem and other related issues
have been documented by numerous scientific investigators (Poppenga etal. 2010; Maidment
2002; Hutchinson and Gallant 2000; Hutchinson 1989).

Hydrologic analyses conducted using DEMs that do not account for subsurface water
conveyance are generally suspect. As a result, LIDAR DEMSs need to be manipulated to allow
the passage of water through digital dams. Fortunately, there are methods for modifying DEMs

e
1 hittp /i, MK eo state.mn. us/oommmeeleleva\uonlresearch education/index html
2 nttp /AW, mngeo state mn.us/chouse/elevatlon/l\dar.htm\

page 1 of 10

Paper Form to Collector App..

Culvert Invento|
Field Summarie:

Stream Crossing Summary —Short Form
1. Surveyor
a. Drop Down List
7. Field Date
a. Date
3. Survey Purpose

10.

11.

12.

13.

a. FishPassage
b. Routine Structure Assessment
c. Postevent Assessment

d. Other
Horizontal Accuracy
a. <0.5m

b. 05-3m

c. 3-9m

d. >9m
Vertical Accuracy

a. <0.03m

b. 0.03-1m

c. >lm
Crossing Type

a. Span Bridge

p. Ford

c. Culvert
Number of Culverts

2. TextField
Ownership Type

a. Private

b. Public

¢. Railroad

d. Unknown
Maintenance Type

a. Private
b. Public
c. Railroad

d. Unknown
Maintenance Name
a. TextField

Notes
a. TextField
Total Span ft.
a. TextField
Bankfull Estimate Confidence
a. low
b. Medium
¢ High

+_ Bold Fields are required

Culvert Inventory Application — MN DNR
Field Summaries for Short and Long From

Culvert Openings — Short Form

14. Pipe ID
a. TextField
15. Inlet Type
a. Projected
b. Mitered
c. Headwall
d. Apron
e. Wingwall
f. TrashRack
g Other
16. Outlet Type

a. AtStream Grade
Cascade Over Riprap
c. Freefallinto Pool
4. Freefall onto Riprap
e. Apron
f. Other
17. Opening End
a. Inletof Pipe
b. Outlet of Pipe
18. Opening Type

a. Thalweg
b. Offset

c. Floodplain
d. Other

19. Opening Shape
a. Circular

b. Box

c. Pipe Arch

d. Ellipse

e. Open Bottom Arch
. Other

20. Opening Material
a. Concrete
b. Wood
c. Smooth Metal Pipe
d. Corrugated Metal Pipe
e. Corrugated Plastic Pipe
£, Smooth Plastic Pipe

g Other
21. Flow Restriction
a. Yes
b. No
22. Flow Restriction Type
a. Baffle
b. Debris

¢. ExcessSediment

+_ Bold Fields are required 2

23.

24.

25.

26.

o

27.

28.

29.

3

31

©

d. Grate

e. Other
Length ft.

a. TextField
Size Span ft.

a. TextField
Size Rise ft.

a. TextField
Inlet Invert Elevation ft.
a. TextField
Outlet Invert Elevation ft.

a. TextField
Notes

a. TextField
Culvert Condition

a. Good
b. Fair
c. Poor

Condition Issues
a. Corrosion
Spalling
Cracks

c
d. Holes
e. Piping
. Deformation
. Joint Separation

h. Other
Maximum Velocity fps

a. TextField

1/8/




Culvert Suite Crowdsourcing
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Leveraging Crowdsourcing

87 Counties

45 Watershed Districts

90 Soil and Water Conservation Districts (SWCD)

State Agencies

Department of Natural Resources (DNR)

Board of Water and Soil Resources (BWSR)



Culvert Inventory Application Suite

wseices  IVINDNR CULVERT INVENTORY APPLICATION SUITE | RETURAL REs urces

3) MNDNR WEB APPLICATION

Purpose The MNDNR Culvert Inventory Application Suite consists of the following
* To allow simultaneous collection of culvert locations and attributes in a

| m :
standardized manner by professional staff across Minnesota related components

* To build a statewide database of culvert features which can be used for a variety 1) Collector for ArcGIS Mobile Application — for field data collection
of purposes, including: 2) ArcSDE Centralized Database — for multi-user editing/storage
* Hydrologi tivity of the land  Fish/Species P. L i cmiron
S A 3) MNDNR Web Application — Custom App for data review and approval

* Flood control and hydrologic modeling eWater quality/sediment transport

4) Published Statewide GIS layers — for GIS applications

—— . . The LAYERS Button expands the legend to show symbol levels for the layers.
* Hydro-modification of LiDAR-derived DEMs LAYERS p B V! y

The five Feature Status Levels are:

. ; 01/ DNR Culvert Inventory Resources: http://www.dnr.state.mn.us/watersheds/culvert inventory/index.html
* This work was funded by the foIIownng stakeholders: §§t‘1 X + Candidate - all features are assigned this status by default.
T 4 | 2) ARCSDE CENTRALIZED DATABASE ||+
» LEAN J 160ge
mﬁ] NATURAL RESOURCES ! IT SERVICES WALLR & ) completeness by the Data Collector and are ready for approval.
AR The centralized database £ AP R + Question— these features have a question asked about them and are

CULVERT INVENTORY @, g
1) COLLECTOR for ARcGIS MOBILE APPLICATION T B @
s . @© 5 # roved — these Reviewed features have been approved by the Approver-
) or RC * Simultaneous editing i, ) (o Wy Aop BR ¥ G

" 5 = . == e B for by lated uses.

Collector for ArcGIS Mobile Application allows for g by multiple users = e Yo; i i
== e 3 gitons it +  Archived - these un-editable features have been “retired”.

field scale collection of data about stream ;. - 2 ” :

Collect Review/Approve Standard data domains ton The EDIT Button expands the legend, allowing for creation of new points and the
crossings, culvert openings, bridges and DEM [ and values of Spatial attributes for the Crossings using tools under Set Attributes.
digital dam breachlines. . & : . Using the Select button, select the Crossing point, hit Populate Crossings to

” Secure centralized Developed by DNR, the Web Application allows data stewards to e b
. - . . . add attributes
Crossing Points representing bridges and i = data storage conduct in-office review, editing, and approval of their data
culverts are represented as a single master iy The Crossing ID is assigned based on DNR Level 08 Catchment and the
uf P! 8 €| ! i = * Regular data backup locations and attributes created in the field using the ArcGIS i
. ) ‘ 4 & ore— Blaikitis crossing feature type.
oint. (Crossings may have multiple culverts 1204 i
P ( 8 i P ) and maintenance Collector App. + Select the Culvert Openings associated with this Crossing and hit Associate
o Ihdividual culvert ted tof 1) A single master point feature represents theroad  2) For culverts, there will be two points; one point
NAVICUL UIvertaale [ERICSENRCAS SRR * Feature locations and attributes can be edited and to assign the Crossing ID to the Culvert Openings.
crossing. Attributes specific to the crossing are each for inlet and outlet. To begin, the user will

paired points for the inlets and outlets. Set Status tracks the Review and Approving process for Crossings, Bridges and

entered such as surveyor, survey purpose, crossing click on the map at the location of the inlet and 4) P U B LIS H E D STATEWI D E G IS LAYE RS standardized using drop down domains, and some auto-
. . e Culvert Openings.
With wireless connectivity, georeferenced populated.

type, number of culverts, and total span. enter the attributes associated with the featu
3 2 = 5 The DOWNLOAD Button allows the download of all features or selected features

.

data collected in the field is uploaded directly = el o + Standardized GIS layers + Crossings Points are assigned unique Crossing ID’s, associated

to a centralized SDE database. ‘i 4 o /\1 \} Breachlines s 6 al s s culverts & bridges are associated with their master crossing s The Search Panel allows users to
5 = £ = find features based on locations

There are two alternate user forms for data o ; Culverts o only “approved” point.

- N 0 d attributes:
collection; a Long Form based on MNDNR | . . g . ol
: ) 9 crossing features are Users are assigned different roles with increasing levels of + Click on any search result to
Stream Crossing Full Assessment Form and a pors 7 z s : =
g added to GIS layers rights’ to perform certain editing and approval functions. z00m to that area or feature.
Short Form based on Interim Guidance on + Multiple layers and + Approved features are exported to MN GeoSpatial Commons
Acquisition of Culvert Geospatial Data bolizat bl
3) Once an inlet point is placed, it is selected and 4) Once the outlet Dmt has been placed, the N Howtoget started CONTACTS {(MHIT@MNDIE)
P P! g 2 p P d Contact MNDNR®* for a Culvert Inventory Application Suite logon Lyn Bergquist, Fisheries IT Supervisor 651-259-5189 (St. Paul)

GIS Layers available via

attribute data can be copied to a new point using the attributes that are unique to the outlet are i Obtainan Android, 10S or Windows 10 device for data collection. *Andy Williquett, GIS Specialist 651-259-5244 (St. Paul)
Stream Crossings MN GeoSpatial Follow instructions from MNDNR on how to download and operate the applicationsuite. Sean Vaughn, Hydro\LIDAR Coord 763-284-7223 (Cambridge)
Copy Like This One, At My Location function. Next, modified. The points and attributes are then 4 \ X 4 Submit existing culvert inventory, bridge inventory or breach line data to Andy* (right) Rick Moore, LIDAR Data Steward 507-389-8810 (Mankato)

htm

w.dnr.state.mn.us/watersheds

move the outlet point to the appropriate location. submitted and synced with the ArcSDE database. * ) Commons Authored by ial Water Team (GeoWRT) Website: http:/




1) Collector

[

Collector
for ArcGIS’




1) Collector

iPad = 11:31 AM < 62% I )

-—'p ‘M Culvert Inventory - Long
/ @,ﬁ Form (Collector) -

2 maps

V2 on ‘M Culvert Inventory - Short
=g @.s Form (Collector)-

. . SOF .
S $ Production i $ Production

9/26/17 | Andrew Williquett ¢ @ || 925/17 | Andrew Williquett DNO)



iPad = 3:57 PM 1 % 74% wm)
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1) Collector

Collect a new feature

Q Filter

Crossings

Stream Crossing Summary ¢ Th e COl IeCtO r fo r

Culvert Openings ArcGIS Mobile

Culvert Openings

Bridge Assessments Application allows for
Bridge Assessments
field scale collection of
. data about stream

crossings, culvert

openings, bridges and

DEM digital dam

breachlines.

©

213.3 ft



iPad = 11:42 AM v 59% = )

Cancel %ED:% [ [E@ D Submit

1) Collector

5 ' : Location
Lat: 44.06179988° Long: -93.91864674°

Stream Crossing Summary

Surveyor (!!!)
ek Moore * Crossing Points
: Field Date (!!)
September 26, 2017 . .
—— representing bridges
‘ urvey Purpose
! Horizontal Accuracy and CUIVertS are
Vertical Accuracy represented aS a
I & 4 Crossing Type (1) ; -
: 4 ' Guven single master point.
| —~ J :lumberofCuIverts (1 (CrOSS|ngS may have
. ; . Ownership Type .
b S Public multiple culverts).
! Maintenance Type
' . Maintenance Name

Total Span ft. (I!!)
75.00

Bankfull Estimate Confidence (!!!)
Medium

213.3 ft

A et} g— e
-




1) Stream Crossing Summary

Stream Crossing Summary
Surveyor: Choose name from the domain List
Field Date: Click on TODAY to enter today’s date.
Survey Purpose:

* Fish Passage

* Routine Structure Assessment

* Post-Event Assessment
Crossing Type:

* Span Bridge — A bridge has a deck supported by abutments (or stream banks)

* Ford — A ford is a shallow, open stream crossing in which vehicles pass thru water

* Culvert — A culvert consists of a structure buried under some amount of fill
Number of Culverts: Total number of culvert openings that together convey water thru crossing.
Number Culverts left to right while looking downstream |
toward the culvert inlet. These numbers will correspond G SEE———
to Pipe ID on Culvert Openings Form. { upstREAM [©

. . el e el : i
Total Span ft: Width of the opening. For culverts, PSR F/ow direction

sum of all spans. Bridges-width between abutments
Bankfull Estimate Confidence: High, Medium, or Low
Add Photo Attachments — Identify flow direction

1) Crossing, facing upstream 2)Crossing, facing downstream
3) Stream, facing upstream 4) Stream, facing downstream from crossing

_ | DOWNSTREAM




1) Photos Upstream and Downstream

A minimum of four photos are taken at
each site (culverts, bridges, fords) to
provide visual documentation of conditions
at the time of site visit. (Note: something
should be used to indicate direction of

flow).

e Two Pictures of the structure itself

* One from Upstream
* One from Downstream

2
2
River Left £

» Two pictures of the stream/riparian
zone from the top of the crossing

* One looking downstream

* One looking upstream

Embankment

Downstream
Photo

Figure 5: A) image of structure looking downstream, B) image of structure looking upstream. C) image of stream looking \ &
Inlet Photo ) Inlet

downstream and D) image of stream looking upstream. Note that there is indication of flow direction in each picture.
Upstream

Photo

Tailwater Outlet
Scour Pool '\l Photo

Stream
Banks

R R R R N R N N L
e

e
AR



iPad = 11:47 AM v 58% )

Cancel {r?:é [ [E@ D Submit

1) Collector

Location
Lat: 44.06180018° Long: -93.91853599°

Culvert Openings:
Pipe_ID (111)

1 * Individual culverts are

Inlet Type

represented as a set of

/ , . Outlet Type
/ O Opering. End (1 paired points for the
Inlet of Pipe
- Opening Type (!!!) InletS and OUtlEtS
L ' Thalweg
. § Opening Shape (1) With wireless
Circular
3
; Opening Material (!!!) . e
Concrete connectivity,
. Flow_Restriction
i georeferenced data
.' Flow Restriction Type
- ‘ collected in the field is

Length ft. (!!)
75.00

Size Span ft. (!!)
2.00

Size Rise ft. (I!)
2.00

Inlet Invert Elevation ft. data base'

uploaded directly to a

centralized SDE

213.3 ft

s et A . et} g—



1) Culvert Openings

Culvert Openings
Pipe ID - Number that indicates the order that you evaluate the openings of a multi-culvert crossing (# left to right)
Inlet Type — ’
Propecting MRered - Headwall wingvall Apron
Cudvert protrudes Top of cubvert is angled A wall wround the indet Sidewalts argled froem Culvert extends beyond
frem ernbankment Back toward rond the inlet the zipe
outlet Type Flow At Streom O ede o »:‘.
R
At Stream Grade -
bottom of eLivert is at or Free falls into pool
below stream bed
P Tt .
Apron — extension
of culvert beyond
Caate ow _ My pipe
Coix pdde
Cascade over Rip Rap Frea falls eato rip rap
Opening Type
» Thalweg — For crossing with only one pipe, choose this option. For crossings with g
multiple pipes, the thalweg pipe is set at the bed elevation of the stream !
RS e o
* Offset — For crossings with multH)le pipes, offset pipes are set at a higher elevation than the thalweg pipe,
but are still intended to convey flows from the bankfull channel.
* Floodplain — Culverts set at an elevation that will convey only floodplain flows. :
* Other - Other types of openings




1) Culvert Openings

Opening Shape — Use the categories from the images below. (Choose from list)

o CHia AR f— Span —= WWidih i - Span - Sgan { Squan
— | T I
| i ,
T +Ry - Rgt Rme CTE
Rise Height Ree | A
l l ¥ 1

Pipe-Anch Open Botiom Arch
(Pduftiphe Radius) (S rghis R s

Circidar Cubver e el Elipse Boa Culvert Metal Box

Length ft. — To the nearest tenth of a foot, measure the length
of the structure at its top.

Size Span — To the nearest tenth of a r Smn;’_r Size Rise — To the nearest tenth of a foot,

foot, measure the full width of the measure the height of the structure inlet
structure inlet. Take this measurement Ry Rise Take this measurement inside the

inside the structure. | structure.




iPad = 11:51 AM < 57% )
< Q\ < > 0%|t7
Xz fusssad FI

A

v = 1) Collector

Culvert Openings:

Zoom to

Directions to here

CR34_001
Inlet Type

Delete
:

Outlet Type

Opening_End (!!)
Inlet of Pipe

Opening Type (!!)
Thalweg

Opening Shape (!
- ¢ Circular
"

213.3 ft Opening Material (!!!)




iPad = 11:50 AM v 57% )

Cancel

1) Collector

R

s o

Collect another feature

Like this one
Copy attributes and location

Like this one, at my

location
Copy attributes only

: i -5
s SR o W

_|_ At the same location

Different feature, copy location

sl m——

J.’ *“.J‘C'

""v‘

213:3 1t

SN Y



iPad = 11:50 AM v 57% )
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1) Collector

Location
Lat: 44.06180434° Long: -93.91871790°

Culvert Openings:
Pipe_ID (!)

1 * Individual culverts are

Inlet Type

represented as a set of

Outlet Type
Opening_End (1) paired points for the

Outlet of Pipe

Opening Type (!!!) InletS and OUtlEtS
Thalweg

/ y Opening Shape (1) Outlet of Culvert
“’ Circular

Opening Material (!!!)
Concrete

Openings Attributes

Flow_Restriction

' are copied over from

Flow Restriction Type

Inlet Point — reduces
K Length ft. (!!)
75.00

, Size Span ft. (!!)
, 2.00

' Size Rise ft. (I!)
2.00

. Inlet Invert Elevation ft.

data entry time as well

as standardization

213.3 ft



1) Stream Crossing Summary & Culvert Openings

DEMO



2) ArcSDE Database

ArcGIS Online Clients to Web Maps

Content

H g

Explorerfor

s LT Mobile =8 o= z : sl : EiEcortor AreGIS Esri Maps for ... Apps
Web browser clients s * | S S e -
Rich Internet clients ) : , usiness Apps

10.3.x: Web App

\ N p Web Application Builderfor ArcGIS
NN LD Templates Apps
3D viewers ~ Web Apps

ArcGIS Explorer [y ArcGIS for Desktop ' I
City Engine ArcGIS Pro

J ArcMap et L Rl
Server GIS E Operations Dashboard for ArcGIS
Desktop Apps i

Desktop

GIS data : . - ArcGIS Pro

ArcGIS Online

gle setver Portal for ArcGIS




2) ArcSDE Database

Data WOrkﬂOW : 'T”LT-" R lNl."l MTORY

Table Of Contents

= = Layers

= [0 culvert_inventory.culvert_inventory.Bridge_Assessments_1
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2) ArcSDE Database - Crossings
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2) ArcSDE Database — Culvert Opening
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3)Web Application
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Streets LightGrey HPI  Aerial L R Application

Layers
rmaerery [  Developed by DNR, the Web
cmaree i Application allows data

5 stewards to conduct in-office
‘ . review, editing, and approval

- of their data locations and
attributes created in the field

¢ using the ArcGIS Collector

App.
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3)Web Application

* Crossings Points are assigned
unique Crossing ID’s, associated
culverts & bridges are
associated with their master
crossing point.

e Users are assigned different
roles with increasing levels of
‘rights’ to perform certain
editing and approval functions.

* Approved features are exported

to MN GeoSpatial Commons
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The EDIT Button expands the
legend, allowing for creation of
new points and the populating
of Spatial attributes for the
Crossings using tools under Set

Attributes.

Set Status tracks the Review and
Approving process for Crossings,

Bridges and Culvert Openings.
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3)Web Application

The five Feature Status Levels are:

e Candidate—all features are assigned
this status by default.

* Reviewed—-these features have been
reviewed for accuracy and
completeness by the Data Collector
and are ready for approval.

* Question—these features have a
qguestion asked about them and are
waiting a response.

 Approved—these Reviewed features
have been approved by the
Approver-Business for business
related uses.

* Archived-these un-editable features
have been “retired”.
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3) Stream Crossing Summary & Culvert Openings
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4) Published Statewide GIS Layers

L

Minnesota Geospatial Commons

The Minnesota Geospatial Commons is a collaborative space for users and publishers of Minnesota's geospatial resources. The Commons is used by
researchers, cartographers, web and application developers, planners, journalists, and other citizens who need GIS data for a project.

Featured Categories

Environment

Environmental resources, protection and
conservation. Examples: environmental
pollution, waste storage and treatment,
environmental impact assessment,
monitoring environmental risk, nature
reserves, landscape

Boundaries

Legal land descriptions. Examples: political
and administrative boundaries

Transportation

Means and aids for conveying persons
and/or goods. Examples: roads,
airports/airstrips, shipping routes, tunnels,
nautical charts, vehicle or vessel location,
aeronautical charts, railways

Standardized GIS layers
available to all users and
only “approved” crossing
features are added to GIS
layers

Multiple layers and
symbolization possible

GIS Layers available via MN

GeoSpatial Commons



MN DNR Culvert Inventory Application Suite

wseeices  MINDNR CULVERT INVENTORY APPLICATION SUITE M LR Res Sumces

3) MNDNR WEB APPLICATION

The MNDNR Culvert Inventory Application Suite consists of the following
* To allow simultaneous collection of culvert locations and attributes in a

related components:

standardized manner by professional staff across Minnesota

* To build a statewide database of culvert features which can be used for a variety 1) Collector for ArcGIS Mobile Application — for field data collection 15 ©

.~ #%  ofpurposes, including: 2) ArcSDE Centralized Database — for multi-user editing/storage

= comarans

W& © X+ Hydrologic connectivity of the landscape e Fish/Species Passage T -

é‘ﬁ u N i e fsp = 3) MNDNR Web Application — Custom App for data review and approval

e %‘:";" °* Flood control and hydrologic modeling sWater quality/sediment transport
o

4) Published Statewide GIS layers — for GIS applications

The LAYERS Button expands the legend to show symbol levels for the layers.

* Hydro-modification of LiDAR-derived DEMs

The five Feature Status Levels are:

DNR Culvert Inventory Resources: http://www.dnr.state.mn.us/watersheds/culvert_inventory/index.html

2) ARCSDE CENTRALIZED DATABASE "

The centralized database

* This work was funded by the following stakeholders:

m‘? DEPARTMENT OF
NATURAL RESOURCES

Candidate - all features are assigned this status by default.

Reviewed - these features have been reviewed for accuracy and

MINNESOTA
IT SERVICES

completeness by the Data Collector and are ready for approval.

Question—these features have a question asked about them and are

Data Workflow S allows the following: waiting a response.

B Approved - these Reviewed features have been approved by the Approver-
+ Simultaneous editing PP PP Y P!

Business for business related uses.

Collector for ArcGIS Mobile Application allows for by multiple users Y

Archived —these un-editable features have been “retired”.
field scale collection of data about stream

Collect + Standard data domains daonon The EDIT Button expands the legend, allowing for creation of new points and the
crossings, culvert openings, bridges and DEM - and values populating of Spatial attributes for the Crossings using tools under Set Attributes.
digital dam breachlines. ¢ * Secure centralized Developed by DNR, the Web Application allows data stewards to * Using the Select button, select the Crossing point, hit Populate Crossings to
» . . . = » % > add attributes

Crossing Points representing bridges and e A data storage conductin-office review, editing, and approval of their data
culvertarsrentesented asasinglenasten The Crossing ID is assigned based on DNR Level 08 Catchment and the
ulve epre: e ng 3 } § , e ¥ * Regular data backup locations and attributes created in the field using the ArcGIS -

) ) ) i ; f : 5l btk crossing feature type.

point (Crossingsmay:have multiple culverts) = : and maintenance Collector App. *  Select the Culvert Openings associated with this Crossing and hit Associate
o IntiiiSnal culvetisarerepresenteliasiseiict 1) A single master point feature represents the road  2) For culverts, there will be two points; one point
J g y X . . * Feature locations and attributes can be edited and to assign the Crossing ID to the Culvert Openings

. 2 5 crossing. Attributes specific to the crossing are each for inlet and outlet. To begin, the user will

paired points for the inlets and outlets. Set Status tracks the Review and Approving process for Crossings, Bridges and

populated.
The DOWNLOAD Button allows the download of all features or selected features

entered such as sUrveyor, survey purpose, crossing click on the map at the location of the inlet and 4 P U B L I S H E D STATEW I D E G IS LAY E RS standardized using drop down domains, and some auto-
i ivi Culvert Openings.
With wireless connectivity, georeferenced type, number of culverts, and total span. enter the attributes associated with the feature.

data collected in the field is uploaded directly

§ - 5 « Standardized GIS layers « Crossings Points are assigned unique Crossing ID’s, associated
to a centralized SDE database. “i o /\l \} Breachlines avalabletoall ugersand culverts & bridges are associated with their master crossing The Search Panel allows users to
* There are two alternate user forms for data f . find features based on locations
Culverts £ 3 only “approved” point. D
Gollection; atongform kased.onMNDNA g crossing features are = Users are assigned different roles with increasing levels of e
X INg1eaty « Click on any search result to
Stream Crossing Full Assessment Form and a added to GIS layers ‘rights’ to perform certain editing and approval functions z00m to that area or feature.
Short Form based on Interim Guidance on « Multiple layers and * Approved features are exported to MN GeoSpatial Commons

Acquisition of Culvert Geospatial Data

A i symbolization possible CONTACTS (MNIT@MNDNR|
3) Once an inlet point is placed, it is selected and 4) Once the outlet point has been placed, the e oot ( o :

+ GIS Layers available via Contact MNDNR* for a Culvert Inventory Application Suite logon. Lyn Bergquist, Fisheries IT Supervisor 651-259-5189 (St. Paul)
attribute data can be copied to a new point using the attributes that are unique to the outlet are s+ Obtainan Android, I0S or Windows 10 device for data collection. *Andy Williquett, GIS Specialist 651-259-5244 (St. Paul)
) ) ) Stream Crossings MN GeoSpatial y Follow instructions from MNDNR on how to download and operate the application suite Sean Vaughn, Hydro\LiDAR Coord 763-284-7223 (Cambridge)
Copy Like This One, At My Location function. Next, modified. The points and attributes are then — 3 v % Submit existing culvert inventory, bridge inventory or breach line data to Andy* (right) Rick Moore, LIDAR Data Steward 507-389-8810 (Mankato)

move the outlet point to the appropriate location. submitted and synced with the ArcSDE database.

Commons Authored by MNF ial Water Team (GeoWRT) Website: ht

ww.dnr.state.mn.us/watersheds/wrt.htm
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Thank You!

Rick Moore | Sean Vaughn | Lyn Bergquist | Andy Williquett| Tim Loesch | Brian Nerbonne | Chris Pouliot

sean.vaughn@state.mn.us rick. moore@state.mn.us
763-284-7223 507-389-8810

Culvert Collector App |

s e https://arcgis.dnr.state.mn.us/faw/culvert_inventory/main.html#
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Culvert Suite Expanded Abstract

The Minnesota Department of Natural Resources Culvert Inventory Application Suite is a crowdsourcing set of tools that
collects culvert and bridge data across the state of Minnesota. The suite includes a mobile application, a central ArcSDE
database, and a web application with online maps. Its design allows simultaneous collection of feature locations and
attributes in a standardized manner by multiple users. The inventoried information serves a variety of purposes, including
LiDAR-derived DEM modeling and digital dam removal; fish migration-barrier documentation and species enrichment;
stream geomorphology and floodplain hydrology revitalization. The Collector for ArcGIS Mobile Application of the suite
works on any handheld device for in-field collection of culvert locations, onsite images, and feature attributes. A single
master control point represents each inventoried bridge and culvert feature. A set of paired points digitized at the inlet
and outlet of culverts link spatially to the master control point that carries unique attributes for single or multiple culverts.
With wireless connectivity, these georeferenced data collected in the field upload directly to a centralized ArcSDE
database supported by real-time editing. Built upon the ArcGIS Online web application interface, data stewards can
conduct in-office review, editing, and approval of their data locations and attributes created in the field. This feature
provides an opportunity to incorporate local knowledge of features into the database strengthening earlier field work.
Minnesota’s premier spatial distribution portal, the GeoSpatial Commons hosts approved data for end-user consumption.
The resulting database will improve government’s efficiency and effectiveness in protecting the safety of citizens,
enhancing the quality of water, and conserving aquatic habitats. This presentation will demonstrate the effectiveness of a
crowdsourced Culvert Inventory Application Suite for Minnesota with an element geared towards how organizations
outside of Minnesota can use the suite of applications as a template for their own business needs.



