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MEMORANDUM
TO: BCWD Board of Managers and Karen Kill, District Administrator

FROM:  Aaron DeRusha, Washington Conservation District (WCD)
DATE: 1/5/2026

RE: BCWD Impervious Surfaces GIS Layer Development

Background

Recently, staff at the City of Stillwater have noted increased numbers of variance requests for impervious
surface coverage on residential lots. Through conversations with Administrator Kill, the City is interested in
knowing how adjusting zoning regulations to provide better consistency with variance requests would affect
the amount of impervious surface allowed on a lot by City ordinance and BCWD’s permitting process for
stormwater treatment. Administrator Kill noted developers receive approval from BCWD to construct a
specific amount of impervious surface and are required provide stormwater treatment for those areas on site,
but the amount of treatment required for a development is often less that the maximum amount of
impervious surface allowed by City ordinance when considering each individual lot. As lots develop or re-
develop after initial permitting and construction, it is possible for the total impervious surface in a
development to exceed the permitted capacity of the stormwater treatment practices and potentially have
negative impacts on water quality and quantity. In order to answer these questions around development in the
City, and all other areas of the watershed district, a better understanding of the permitted impervious surfaces
versus the as-built impervious surfaces in developments is needed.

A geographic information systems (GIS) based desktop analysis is well suited to inform these questions.
Many available land cover layers, such as the National Land Cover Dataset (NLCD) or Minnesota Land
Cover Classification System (MLCCS) are too coatse to make determinations of impervious cover on a lot by
lot scale. The University of Minnesota published a 1-meter resolution land cover classification dataset for the
Twin Cities Metropolitan Area in 2016 based on 2015 aerial images, but this dataset would be out of date for
some newer developments, and no other ready-for-use GIS based products for this scale are known to exist.

Scope of Service

Applying the principles used to develop the University of Minnesota’s TCMA Land Cover Classification, it is
possible to develop a new layer of impervious surfaces using more recent aerial imagery and remote sensing
techniques. False-color infrared images may be used to delineate impervious surfaces by analyzing the
reflectivity of pixels in the image in various spectral bands. False-color infrared aerial photography captures
images in the visible light spectrum as well as the invisible, near-infrared spectrum, which allows certain land
covers, especially impervious surfaces and vegetation, to be easily identified. It is important to use spring leaf-
off aerial photos, so impervious surfaces are not obscured by tree canopy. GIS software can be trained to
automatically classify image pixels based on their reflectivity and patterns into classes, such as impervious
surface, water, deciduous tree canopy, crops, etc.
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For this analysis, ESRI ArcGIS Pro with an Image Analyst extension will be used to perform the image
classification. A 2025 spring leaf-off false-color infrared image dataset with a resolution of 1-foot was recently
made available by the Minnesota Geospatial Information Office, and a request is currently being processed to
obtain these photos for use in this analysis. ESRI ArcGIS Pro Image Analyst extension includes a
classification wizard to assist with the image classification, and some level of research will be needed to learn
the specific processes of this analysis. WCD owns and maintains the appropriate software licenses needed to
complete the analysis. It is likely multiple iterations of classification will be needed to create and refine the
dataset, and a manual comparison between the classified land cover and the aerial image will be performed to
ensure accuracy of the final dataset.

The following table summarizes the estimated costs to perform the image classification:

Task Hours Cost

Research and learn image classification techniques for ESRI ArcGIS Pro 10 $860

Perform image classification and refine dataset 10 $860

Quality-check image classification and produce final impervious surfaces layer, 5 $430

online map, and accuracy metrics

Totals 25 $2,150

The deliverables for this scope will be digital raster and/or file geodatabase based GIS layer file of all
impervious surfaces within the watershed district with a 1-foot resolution, an accompanying interactive online
map for easy viewing of the dataset, and accuracy metrics for the final dataset. If other land cover classes,
such as deciduous tree canopy, coniferous tree canopy, crops, bare soil, grasses, shrubs, emergent wetlands,
forested wetlands, etc. show high accuracy with actual land cover, those classes will also be included in the
final dataset. BCWD will retain ownership of all deliverables.

Requested Board Action

Approve the scope of service as described above for an amount not-to-exceed $2,150 from contingency
reserve.




