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Why Should Ditches be Mapped?

NPDES Municipal Stormwater Permit Requirements

Fact Sheet A1 February 7, 2019

Ditch mapping is used by jurisdictions to understand their overall stormwater drainage systems. Ditch 
mapping is also used to facilitate efficient tracking and prioritization of ditches for inspection and 
maintenance. 

Mapping ditches is required by the National Pollutant Discharge Elimination System (NPDES) Phase 
I and Phase II municipal stormwater permits if they drain to an outfall or discharge point that has 
a specified diameter. Ditch attributes that must be mapped according to the NPDES municipal 
stormwater permit include:

Conveyance type (e.g., pipe, ditch)
Material
Size (if known)
Associated drainage area
Land use

Phase I and Phase II 
Municipal Stormwater 

Permit References

 Phase I: S5.C.2.a and S5.C.2.b    
     

 Phase II: S5.C.3 (S5.C.4 in 
2019-2024 permit)

Ditch 
Mapping 
Recommendations

Measuring and mapping ditches

Refer to Ecology's GIS Standards to ensure compatibility 
for data sharing: 
https://ecology.wa.gov/Research-Data/Data-resources/
Geographic-Information-Systems-GIS/Standards 

https://ecology.wa.gov/Research-Data/Data-resources/Geographic-Information-Systems-GIS/Standards
https://ecology.wa.gov/Research-Data/Data-resources/Geographic-Information-Systems-GIS/Standards
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How to Map Ditch Segments

Many jurisdictions already have partial or complete roadside ditch (and culvert) mapping for their 
roads. For jurisdictions with data gaps, or unmapped ditches, there are a few different options for 
creating ditch features in GIS:

Manually digitize ditches from available as-built drawings (or import from CAD record 
drawings, if available)

Sketch ditches in desktop GIS based on topographic data like LiDAR or contours

1.

2.

Map ditches in the field using mobile global positioning system (GPS) technology to capture 
the upstream and downstream end points

3.
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A single centralized database is recommended for tracking ditch data, with a unique ID assigned to each 
ditch. Databases can be supplemented with existing spatial mapping for a specific jurisdiction or can 
rely on datasets provided by state or national entities where local data is not available. Some examples 
of open data sources include:

Aerial imagery can also provide details about the road (e.g., road width, number of lanes) and 
surrounding area for each ditch segment. Aerial imagery is available statewide at various scales and 
resolutions, with a good starting point being the U.S. Department of Agriculture National Aerial 
Imagery Program (NAIP).

Building a Centralized Database

Washington State Department of Ecology: Hydrography, Water Resource Inventory Areas 
(WRIAs), watershed boundaries, jurisdiction boundaries, permitted facilities, etc.

Washington State Department of Health: Wellhead Protection Areas (WHPA)

Washington State Department of Natural Resources, Natural Heritage Program: Rare or 
imperiled plants

Washington State Department of Transportation: Transportation infrastructure

Map Tip

Ditch data can also be integrated 
into off-the-shelf asset 
management software and 
inspection workflows.

Additional resources and templates for mapping ditches, procedures, clarifying terminology, etc. can be 
found on the Washington Stormwater Center Stormwater Infrastructure Framework web page: 
www.wastormwatercenter.org/stormwater-infrastructure-framework-resources/ 

http://www.wastormwatercenter.org/stormwater-infrastructure-framework-resources
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During a desktop analysis, attributes can be assigned to individual ditch segments using various 
GIS tools. One approach is to use the Select by Location tool in ArcGIS to identify where certain key 
background layers (e.g., land use, property ownership) intersect the ditch layer. It may be helpful 
to generate a “study area” such as a 100-foot buffer or a ¼-mile buffer around each linear ditch to 
capture nearby attributes for each ditch segment. 

Table 2 lists recommended data to include in a desktop analysis and the type of prioritization category 
that each attribute applies to. For further guidance on how to integrate desktop analysis criteria into a 
ditch prioritization matrix, see Fact Sheet A2: Prioritizing Ditches for Inspection and Maintenance.

Desktop Analysis

Table 1. Recommended Ditch Attributes to Include in a Centralized Database

Attributes
Water Quality 
Prioritization

Maintenance 
Prioritization Type of Maintenance

Property Owner X
Ditch Segment Length X
Road Type/Classification X
Date Last Visited (if known) X X
Date Last Retrofitted (if applicable) X X

Table 2. Recommended Ditch Attributes to Include in a Desktop Analysis

Attributes
Water Quality 
Prioritization

Maintenance 
Prioritization

Type of 
Maintenance

Drainage Area Size X X X

Direct Discharge (e.g., within ¼ mile) X X

Adjacent Land Use X X

Landslide Hazard Area (e.g., within 100 feet)

Erosion Hazard Area (e.g., within 100 feet)

Wellhead Protection Area X

Rare/Imperiled Plant Habitat (e.g., within 100 feet) X

Noxious Weed Presence

Spill Frequency (e.g., illegal dumping, vehicle accidents)

Receiving Waterbody Quality 

Building a Centralized Database
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One of the most important criteria for prioritizing ditch maintenance is the volume 
of runoff collected by the ditch. When possible, contributing drainage areas should 
be identified for every ditch segment.  Potential methods for generating these 
contributing drainage areas include:

A manual desktop delineation (e.g., determination of the area that drains to each 
ditch segment) based on available topographic data and stormwater drainage 
infrastructure.

Using the spatial analysis tools built into GIS software. These tools can be used 
with stormwater infrastructure mapping to identify the potential area draining to 
each ditch endpoint.

How to Determine Contributing Drainage Areas

How to Assess Downstream Runoff

To better understand the water quality significance of a specific ditch segment, it is 
important to determine what happens after runoff leaves the ditch:

There are several methods for collecting and analyzing downstream runoff 
information, depending on the quality and completeness of the ditch mapping and 
the location of the ditch:

Does the ditch segment discharge directly to surface water 
(e.g., wetland, stream, lake)? 

Does this ditch segment discharge to a stormwater facility 
(e.g., detention pond, bioretention facility)?

Is the ditch segment located in fast-draining soils that 
primarily infiltrate into the ground?

Desktop path tracing (ideally with field verification) is a time-intensive 
method used to evaluate the specific discharge point of a ditch system. 

Tools built into GIS software may be employed to collect information on 
batches of ditches, when the quality and completeness of the existing ditch 
mapping data is good.

Referencing the larger watershed or drainage basin where the ditch is located, 
rather than tracing the specific outfall location for each ditch segment, can be 
used to make a quick determination of the downstream receiving water. 

This fact sheet was developed by Herrera Environmental Consultants with input from King County and the Regional Operations and Maintenance 
Program (ROADMAP). Project funding was provided by a National Estuary Program grant from the Washington State Department of Ecology.


