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Drainage Records Modernization
Guidelines

Presented by:
Al Kean, Chief Engineer

Board of Water and Soil Resources (BWSR)

Rick Moore, GIS Specialist
Water Resources Center
Minnesota State University, Mankato
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Purpose and Funding of Guidelines

Consolidate, document and share the experience of drainage authorities
that have modernized their Chapter 103E drainage system records, to
increase the efficiency and reduce the costs for drainage records
modernization by other drainage authorities.

Promote drainage records preservation through modernization.
Promote more consistent drainage records modernization statewide.

Enable more efficient and effective administration of Chapter 103E drainage
systems for enhanced management of water quantity and quality.

In response to a consensus recommendation of the Drainage Work Group to
develop drainage records modernization guidelines, the 2007 Minnesota
Legislature appropriated funding to the Board of Water and Soil Resources
for development of these guidelines.



Pertinent Definitions

» Attributes

» Data Layers and Data Overlays

» Drainage System Segments

» Drainage Records Modernization
» Geographic Information Systems
» Georeferencing

» Global Positioning System (GPS)
» Mapping

» Metadata

» Scanning and Digitizing
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Interviews of Authorities with Drainage
Records Modernization

Blue Earth County — Craig Austinson

Chippewa County — Jon Clauson

Douglas County — Tom Anderson

Lincoln County — Robert Olsen

Martin County — Deb Mosloski

McLeod County — Renee Rosenow and Christy Christensen
Meeker County — Barb Loch and Ron Mortenson

Mower County — Rick Morrison

Pope County — Allan Kuseske

Renville County — Larry Zupke

Swift County — Mike Johnson

Todd County — Gloria Stevenson

Yellow Medicine County — John Kolhei

North Fork Crow River Watershed District — Allan Kuseske



Benefits of Drainage Records
Modernization

» Drainage Records Preservation

The conversion of paper, mylar and other types of hard copy documents and maps
to digital format greatly reduces the need for handling of the originals, and

potentially the need to retain them.

» Improved Access to Drainage System Records

The accessibility and ease of printing of electronic documents enables more efficient
information sharing among the county and/or watershed district staff involved in drainage
system administration.

» Enhanced Drainage System Management
Capability

When paper drainage system map information is converted to digital format,
other types of data layers can be overlayed electronically, substantially improving
drainage management potential.



Recommendations of Drainage Records
Modernization

» Start Small — Complete a Test Set

» Consider Data Format and Compatibility

» Scanning and Digitizing Drainage System Records
» Georeferencing Scanned Drainage System Maps
» Drainage Systems Location and Benefited Area

» Digital Drainage System Segment Identification
» Maintenance and Land Use Information

» Consider a Team Approach to Modernization

» Make Modern Records Available

» Consider Public Access to Records



Funding and Collaboration

» Local Water Planning/Management Challenge Grants
» Drainage System Repair Funds

» General Assessment across all drainage systems

» Collaboration with Local Entities
County Environmental Services
County Recorder / Auditor / Assessor
County Highway Department
Municipalities (where appropriate)
Soil and Water Conservation Districts
Regional Development Commissions
Public Works Department
Watershed Districts / Projects
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Drainage System History

» Drainage System Number

» Location — Twp, Range, Section, Watershed

» Length of System — Open and/or Tile

» Dates of Key Proceedings — Establishments, Imp, Rep
» Engineering

» Benefits — Viewer Appointments, Dollar Value

» Maintenance History

» Buffer Strip Locations

» Oral History
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Levels of Scanning — Level |

Drainage System Profiles



Levels of Scanning — Level |

Other Legal Documents



Levels of Scanning — Level |

Order for Establishment, Improvement, Redetermination, etc.
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Cross-Section Drawings




Levels of Scanning — Level Il

Benefited Acres Documents
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Private Ditch and Tile Information



Scanning Hardware

eSources of Scanners
eRent — RDC, Counties
ePurchase - Vendors
eContract — Private Firms

eTypes of Scanners
e 36” or larger
e Rolling Scanner
e High Compression
e Color

eDocument Types
oTIFF
400 DPI Resolution
eConvert to PDF Later




Scanned Document Naming Convention

DD ## MT TYPE YYYY PN PT

CD 01 PL ORIG 1948 1 5
CD 132 PR _ORIG 1939 2 12

DD = Drainage System Type MT- Map Type
CD — County Ditch or Tile PL - Plan
JD — Judicial or Joint Ditch or Tile PR — Profile

PD — Public Ditch or Tile EN — Engineers Drawings
Type — Type of Drawings
ORIG — Original Drainage System PN — Page Number of

IMP — Improvement PT — Page Total
REP - Repair



Document Index and Metadata

COUNTY DITCH 28 [ ]

FILENAME

CD28Mc002
CD28Mc010
CD28Mc011
CD26Mc015

Page 1 of 7

Full Metadata View Attributes Get Data

( |
_
A [ |
—_

Metadata Summary

BOLD Originator MecLeod County GIS Department

Abstract The file, Hydro, con: and open and tile ditches in McLeod County. The d:
originated from the mo: / dite lan profile sheet

Browse Graphic

eDocument Index ro Printof

Content Date

e Master List of Scanned Document with el

Access Contact Original Distributor
H H H Constraints
Description Information & Dates o et e

of it to another party unle: the usu mdudes with this ddtd
disclaimer can be found i

- 2006.

MecLeod County GIS Department
Organization

o Ordering Contact Distributor.
e a a a Instructions

Online Linkage Non

*“Data about Data” —
e Describes content, who developed it,
Currentness, Data Quality, Spatial Reference,

4 \,]mvm\ Reference Informition
5. Entity_and_Attribute_Information

Attribute Info & Distribution R o

Section 1 Identification Information

Full metadata for

Hydrography (Hydro), McLeod County, MN

file://C:\Documents and Settings\rwatt\Local Seitings\Temp\metadatal .htm 1/24/2008
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Mapping / GIS



Mapping: Level 'l

Geographic Information System (GIS) —
A geographic information system (GIS)
integrates hardware, software, and
data for capturing, managing,
analyzing and displaying all forms of
geographically referenced information.

In @ more generic sense, GIS
applications are tools that allow users
to create interactive queries (user
created searches), analyze spatial
information, edit data and maps, and
present the results of these

operations.



Mapping Development

Aerial Photography — 2003 FSA (1939,
1950, 1991, 2003, 2006, 2008)
Township polygons or lines (DNR)
Section polygons or lines (DNR)
Quarter-Quarter Lines (DNR)

USGS Topographic Maps

Railroads (DNR)

Road Network (DNR)

Minor Watersheds (DNR)

Major Watersheds (DNR)

Protected waters and waterways (DNR)



Mapping Software/Hardware

v ESRI ArcMap 9.2

v ESRI ArcView 3.3

v" Photo Manipulation Software
(Photoshop or Microsoft
Document Imaging)

v" Microsoft Office Suite 200, 2003

or 2007 Professional version

(suggested components are
Word, Excel, and Access)

The following list of hardware is
suggested to be used for the
modernizing of drainage
records.

v' Computer

v’ Printer

v’ Scanner



Digitizing — Mapping Methods

» Manual Digitizing

Placing a paper map on a
digitizing board and
entering elements of the
map into a database using a
digitizing puck

» Coordinate Geometry

From survey data, entering
explicit coordinates of
features from some known
monument or point

Very precise but need legal
descriptions from of the
feature being mapped



Digitizing — Mapping Methods

» Heads-Up Digitizing
Digitizing is done directly on
the computer screen using

scanned raster image as
backdrop

Commonly called “Heads-up
digitizing” because the
attention of the user is
focused on the screen and
not on the digitizing table

Display tools, such as zoom
in and zoom out allow for a
higher level of accuracy

Accuracy is dependent on
the original scanned image



— Mlapping Methods
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» Heads-Up Digitizing & Georeferencing
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GIS / Mapping Attributes

SHAPE: Polyline shape file — ArcMap will create this field for the user

LENGTH: The length calculated in feet.

FNAME: The name of each drainage system.

DITCH_NO: The number of each drainage system.

TAX_NUM: Tax number associated with this drainage system in the Tax System
MAPDATE: Most current source used in determining line work.

HYDRO TYPE: Classification scheme used for labeling the ditches and waterways.
LATBR: Displays the line segment as part of the Main, or the Lateral or Branch Number
TILE DIM: Displays if ditch is open or the tile dimension.

TILE AGE: Displays the age of when the tile was installed

TILE MATERIAL: Contains the attribute for the material type of the tile

CLASS: Contains the attribute code for each of the different waterway classes. The classes were coded because there were 5
different sources for the data.

SOURCE: County Ditch Maps, legal descriptions and aerial photos used in determining line work. A key is provided for each ditch,
which lists each scanned document referenced in the Attribute Source and a brief description of the document’s contents. The
documents are coded as follows:

JD04 McR 460
Ditch Counties Document Number

DNR_PW: DNR Protected Waterways in County

COMMENTS: Supporting notation for line segment placement.

CLASS TYPE: Ditch classification scheme used for labeling the ditches.
WATERSHED: The watershed in which the ditch is located

DITCH_BOTTOM: Width of the ditch at bottom if known

SLOPE: Slope of the sides of the ditch when constructed

OUTLETTO: Ditch segment that this ditch line outlets into

NAMELVL1: Used to Label the ditch system when segment has multiple labels
NAMELVL2: Used to Label the ditch system when segment has multiple labels
NAMELVL3: Used to Label the ditch system when segment has multiple labels



Mapping: Level ll - Eield Surveys
Side Inlets / Outlets and Tile Inlets



Mapping: Level ll
Private Tile and Ditch Alignments



Mapping: Level ll
Riparian Buffers/Buffer Strips



Mapping: Level ll
Culvert & Bridge Inventory



Mapping: Level ll
Benefited Acres



Mapping: Level ll
Public Accessibility



Questions?
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Solutions
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