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Executive Summary

As a Twin Cities collar county, Goodhue County is experiencing increasing
development pressures. The county sits astride Lake Pepin to the east and
the Hwy 52 corridor to the west — a desirable target for new development
due to its proximity to Minneapolis-St. Paul and Rochester as well as to the
“rural” qualities still present in the county. This pressure for urban growth
combined with a steady interest by a segment of the population seeking to
enjoy “rural living” has placed new pressures for change on the rural
landscape. Goodhue County is currently undertaking a five-year evaluation of
the Goodhue County Comprehensive Plan to ascertain progress in
implementing the 2004 Plan Update and to consider new directions or new
tools and methods necessary to best manage growth and change during the

coming years.

Recognizing the unique situation of Goodhue County—situated between the
expanding urban centers while retaining its agricultural heritage and rural
character—County decision-makers have shown increasing concern about
protecting the environment. They have the challenge and opportunity of
managing growth and change and doing so in a manner appropriate for
Goodhue County’s environmentally sensitive and aesthetically beautiful

landscape.

The Goodhue County Environmental Constraints Land Use Evaluation
(ECLUE) Model was created to help support decision makers in this
challenging work by providing easier access to information about
environmental and other characteristics of Goodhue County. The land use
model project was funded through a grant from the Minnesota Department of
Natural Resources and was conducted by Goodhue County and 1000 Friends

of Minnesota, a non-profit organization.

While land use models do not make decisions, a well-designed model can

help support making better decisions by making appropriate information



clear and accessible. The results from the Goodhue County land use model
highlight areas containing high quality natural resources, other potential
resources, and those governed by zoning ordinances - all landscape features

that are key considerations in making land use decisions.

Land use suitability models are a powerful means to illustrate and clarify
what is occurring in the landscape, and so have been employed by planners,
government staff and decision makers for many years. The model was
developed in a cooperative manner with guidance and advice from a broad
group including state, county and local government representatives, non-

profit, environmental and other partners.

The model was created by combining geographic datasets that represent
existing conditions or characteristics of Goodhue County, such as elevation,
locations of lakes, streams and wetlands. The ECLUE Model developed for
this project is a Geographic Information Systems (GIS) model that takes
many sets of data representing geographic features in Goodhue County and
then combines them. The model assighs a numerical value to each dataset
based on its characteristics. These sets of information, or data layers,
combined in a GIS model create an overall picture of natural resources and

other characteristics in Goodhue County.

The data layers that comprise the final ECLUE Model are: high quality
ecological areas; riparian habitat; bluff land; water features (rivers and
lakes); streams; wetlands; sinkholes; sensitivity to groundwater pollution;
geologic edges; steep slope & hydric soils; the Cannon River Wild & Scenic
area; shoreland areas (around protected water features); floodplain areas;
areas around bluff land; registered feedlots; aggregate resources; registered
mining locations; prime agricultural soils; potential green corridor

connectors; wind power potential; and publically-owned land.



To provide a clear understanding of the model results, the datasets were
grouped into 3 categories or submodels: 1) Natural Resources; 2)
Regulatory Factors; and 3) Additional Considerations. By doing this, the
results of each submodel could be examined and interpreted more easily.
For example, to ascertain where high value ecological areas are in Goodhue
County, the natural resource model results are viewed. To learn where
selected regulations apply, the regulatory submodel results can be viewed.
Other factors that are important to land use decision can be determined from

the Additional Considerations submodel results.

Together the submodels can be viewed as a total results layer. While data-
dense, this layer could be used at either county or local level as an indicator
for how many factors a land use decision could impact by and therefore could

become a guide as to factors to be considered.

Each layer has an individual score, and when the layers are combined in the
submodels, each submodel has a results layer and total score. The results of
each submodel are then combined together into the overall results. The
overall results layer has a total score made up of each combined submodel.

The grouping of the datasets into submodels is provided in the figure below.

Submodels and data layers

Natural Resources Regulatory Additional Considerations

1. High Quality Ecological 1. Steep Slope & Hydric Soils | 1. Aggregate Resources
Areas 2. Cannon River Wild & 2. Registered Mining

2. Riparian Habitat Scenic Area Locations
3. Bluff Land 3. Shoreland Areas (around | 3. Prime Agricultural Soils
4. rivers and lakes protected water features) | 4. Potential Green Corridors
5. Streams 4. Floodplain Areas 5. Wind Power Potential
6. Wetlands 5. Areas Around Bluff Land 6. Publically-owned Land
7. Sinkholes 6. Registered Feedlots
8. Sensitivity to

Groundwater Pollution
9. Geologic Edges




The land use model results from this project will enable Goodhue County to
evaluate their landscape and identify areas of rich ecological value vital to
realizing the county’s stated goal of natural resource preservation.
Specifically, the model results could help inform and support decisions in
Goodhue County in a number of ways including the revision of the
comprehensive plan, evaluating county land use policies refining growth
boundaries to consider significant natural resources and to evaluate land use

at a sub parcel scale

Many landscape features can be impacted by a land use change. The
Goodhue land use model offers an efficient and effective way to view and
evaluate those landscape features. By providing a more complete picture,
the land use model can help support the best outcome for critical choices
that balance growth and change with preservation of rural character and

natural resources in Goodhue County.



1.0 Introduction
As a Twin Cities collar county, Goodhue County is experiencing increasing

development pressures. Recently the City of Red Wing, the largest city in the
county, reported that their housing development is outpacing actual
population growth by nearly 30 percent. The county sits astride Lake Pepin to
the east and the Hwy 52 corridor to the west - a desirable target for new
development due to its proximity to Minneapolis-St. Paul and Rochester as
well as to the “rural” qualities still present in the county. This pressure for
urban growth combined with a steady interest by a segment of the
population seeking to enjoy “rural living” has placed new pressures for
change on the rural landscape. Goodhue County is currently undertaking a
five-year evaluation of the Goodhue County Comprehensive Plan to ascertain
progress in implementing the 2004 Plan Update and to consider new
directions or new tools and methods necessary to best manage growth and

change during the coming years.

Recognizing the unique situation of Goodhue County—situated between the
expanding urban centers while retaining its agricultural heritage and rural
character—County decision-makers have shown increasing concern about
protecting the environment. They have the challenge and opportunity of
managing growth and change and doing so in a manner appropriate for
Goodhue County’s environmentally sensitive and aesthetically beautiful

landscape.

1.1 Model Overview

The Goodhue County Environmental Constraints Land Use Evaluation
(ECLUE) Model described in this report is intended to support decision
makers in this challenging work by providing easier access to information

about environmental and other characteristics of Goodhue County.



Land use models do not make decisions, but a well-designed model can help
support making better decisions because appropriate information is available

in a form that is more accessible and clear.

The land use model’s primary intent is to highlight the best natural resources
in Goodhue County; however, natural resources often must be considered by
decision makers alongside other important factors in land use decisions such

as zoning ordinances and other landscape features.

The model was created by combining geographic datasets that represent
existing conditions or characteristics of Goodhue County, such as elevation,
locations of lakes, streams and wetlands. These sets of information, or data
layers, were combined in a Geographic Information Systems (GIS) model to
create an overall picture of natural resources and other characteristics in

Goodhue County.

The land use model results from this project will enable Goodhue County to
evaluate their landscape and identify areas of rich ecological value vital to
realizing the county’s stated goal of natural resource preservation.
Specifically, the model results could help inform and support decisions in
Goodhue County in a number of ways including the revision of the
comprehensive plan, evaluating county land use policies and refining growth
boundaries around cities where significant natural resources have not been
considered. In addition to these large scale uses, the model results could
also be used at a smaller scale by local units of government to inform their
land use decisions by providing an effective means of evaluating landscape

characteristics at the municipality or parcel level scale.

The use of an analytical model provides an objective evaluation of current
on-the-ground conditions and assists in understanding complex relationships
of land features that may be impacted by land use change. An evaluation of

this type can provide evidence of potential land use conflicts and may prove
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valuable to support requests for additional assistance from conservation or
development agencies and organizations.

1.2 Project Description

Goodhue County received a grant from the Minnesota Department of Natural
Resources in May 2008. This grant was used to develop an Environmental
Constraints Land Use Evaluation (ECLUE) Model for Goodhue County. To
complete this project, Goodhue County partnered with 1000 Friends of
Minnesota, a non-profit organization, who developed and delivered the

technical model in collaboration with the County.

1.3 Document Organization

This report is organized into six sections, the first of which is this
introductory section. The second section explains how the model was
constructed. It describes the collaborative process of the model design as
well as the technical approach to making that design into a GIS model. A
complete description of all the model components and rationale for including
them is provided in Section 3. Section 4 provides an overview of the model
results and Section 5 explains anticipated uses of this model by Goodhue
County and finally, Section 6 provides reference and resources related to this
work. Appendices provide more detail about the geographic data used in the
model, reports related to this model and meetings pertinent to the model

development
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2.0 Model Development

2.1 Introduction

The goal of the ECLUE Model was to create an overall picture of natural
resource characteristics in Goodhue County and to highlight those at-risk
natural areas that are the most sensitive to development. While the model’s
primary intent is to emphasize these areas, natural resources must often be
considered in land use decisions alongside additional important factors such

as zoning ordinances or other landscape features.

This section explains the process used to define model to meet these needs.
The steps described here include the model development process, an overall

model description, its construction in GIS, and its limitations.

2.2 Model Development Process
The work done to develop the land use model included reviewing existing
land use models, seeking input from experts, decision makers and the public,

and finally compiling these findings into a useable model.

2.2.1 Review of Land Use Models
Land use suitability models are a powerful means to illustrate and clarify
what is occurring in the landscape, and so have been employed by planners,

government staff and decision makers for many years.

This project reviewed GIS land use models, particularly those in done in
Minnesota. A review of land use models, “Employing a Suitability Model to
Support Local Land-Use Decisions” created by 1000 Friends of Minnesota and
funded by the Minnesota Department of Natural Resources provided a
context for this model as well as an overview of several model approaches.
This document describes a range of models of varying complexity and
provided a basis from which to determine the most appropriate approach for

this project.
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In particular, this project draws on land use model developed for Florence
Township in Goodhue County. County staff recognized the value of the
Florence Township model being scaled to the county level. As the land use
sensitivity model did in Florence Township, there was significant interest in
this ECLUE Model identifying the areas in County most sensitive to
development, highlighting at-risk natural areas, slopes, stream banks, water
quality, erosion risks, and most productive soils. The Florence model also
highlighted the areas that are /east sensitive to development; areas that

would provide the most potential for appropriate future growth and change.

2.2.2 Input from Stakeholders

In addition, learning from previously conducted land use models, the model
was developed in a cooperative manner with guidance and advice from a
broad group including state, county and local government representatives,

non-profit, environmental and other partners.

County staff, DNR and 1000 Friends of Minnesota staff held an initial meeting
in August 2008 to discuss model goals and process. During this meeting,
Goodhue County suggested an initial set of data inputs as a starting point for
the project (see Appendix B). The meeting participants discussed a
methodology for the project including technical and political considerations.
Of particular importance was gaining input from additional stakeholders
including local units of government, experts on particular model inputs (such

as ecological data), and, as possible, the public.

1000 Friends of Minnesota of Minnesota constructed a prototype model that
combined the initial layers suggested by Goodhue County. This model and
its results were presented at a number of meetings by staff from Goodhue
County, and/or 1000 Friends of Minnesota. These presentations (listed in
Appendix C) reached a wide audience and provided feedback that was used
to improve and refine the model. Two meetings were of particular importance
and they were held on February 9, 2009 and on April 9, 2009. The February

13



9, 2009 discussion of the land use model was conducted as part of the
regularly scheduled Goodhue County Planning Advisory Commission meeting.
This group of planning officials was briefed on the project and a productive
discussion followed on the model and the potential uses for its results. The
feedback from the group was that the model results would be very useful for
both county and local planning purposes. In addition, the officials asked
questions about and had suggestions for data inputs. Most notably they
requested the inclusion of agricultural soils which are an important resource

in Goodhue County.

The second significant meeting was held on April 9, 2009. Several people
attended this meeting entitled “Land Use Model Information sharing and
gathering meeting.” (See attendees and meeting notes in Appendix B.) The
meeting started with a brainstorming exercise in which participants were
asked, “"What are the top considerations when planning for future lands uses
in Goodhue County?” The results included characteristics that fell into the
following categories: natural resources; agriculture; cultural/historical;
economics; transportation and public services; and regulatory. The initial
model, input data layers and preliminary results were then presented and a
discussion followed. Based on the input from this meeting, several more
datasets were considered for inclusion in the model. Those included wind
power potential, historic and cultural landmarks, transportation, storm water;

DNR forest model; prime agricultural soils and pollution hot spots.

Following these two key meetings, 1000 Friends of Minnesota had
correspondence and meetings with Goodhue County staff and consulted
experts such as DNR staff to ascertain feasibility of including datasets
suggested at meetings. In some cases the data did not exist, or it was
decided that the model results would not be usable or significantly changed
by the inclusion of a suggested dataset. For example, data for pollution hot
spots were not available. And while cultural and historic landmark data were

available, it was decided the inclusion of that dataset in the model would not
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ultimately benefit the models results in a usable way. However, some data
were added to the model based on input from these meetings. For example,
agricultural soils data were added, as was wind power potential data. In
addition, the ecological inputs into the model were refined so as to better
measure the quality of natural resources on the land. This included replacing
simple datasets indicating the location of trees and other natural resources
with more sophisticated data from the DNR that indicated not only identify
where the natural resources are, but also provide a quality assessment of

those resources.

Another key result of stakeholder input was the idea to break the model into
separate parts, or submodels, which focused on the different goals for the
model. For example, the goals of highlighting the best natural resources
while also indicating the regulations that impact a particular area may
combine together in such a way that neither is clear or apparent. This meant
the results of the model may not have been effective and so would have
been less useful to the decision maker. This realization resulted in a key
change in how the model was constructed - it was decided to subset the
model into three submodels: Natural Resources, Regulatory and Additional

Considerations.

Overall, the model development process was shaped and improved by both
input from a variety of stakeholders and also by the review of previous work
on land use suitability models. The knowledge gained from this process was
then shaped into the GIS model that is described in the following section.

2.3 Model Construction

With the goals for the model decided, and the input of stakeholders collected,
the remaining challenge was to construct and implement a model. In order
to describe this process, a short background on how GIS models work is

provided, followed by an overview of the GIS data inputs and then a
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description of the Goodhue land use model. Finally the known limitations of

the model are described.

2.3.1 Overview of GIS Models

A model is a representation of the real world, and so a GIS model is a
representation of geographic characteristics in the real world. In addition to
creating a picture of existing conditions, a GIS model can add value by
combining those characteristics in a meaningful way. This is the true value
of a land suitability model - that it inputs data and it outputs usable

information, thereby providing an effective tool for making decisions.

The ECLUE Model developed for this project is a Geographic Information
Systems (GIS) model that takes many sets of data representing geographic
features in Goodhue County and then combines them. The model assigns a
numerical value to each dataset based on its characteristics. For example, to
highlight areas of high ecological value, it is important to identify wetlands.
To combine this data with other layers in a meaningful way, the areas that
are wetlands are given a score of 1 and areas that do not include wetlands
are given a score of 0. This is a binary representation of a characteristic - it

either exists or not, as shown in the figure below.

Wetlands Scored data

0

0

In addition to applying a numerical score to data layers in a binary manner, it
is also possible to score features on a range of values. For example, steep
slopes are important to evaluate when considering natural resources. The

data may be valued in the model as follows: areas with less than 20% slope
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are scored as 0; slopes with 20%-30% slopes are scored as 1; and areas
with 30% slope or greater are scored with a value of 2. These data layers
with range scoring can be combined with binary-scored layers provided the
values are within a reasonable enough range to provide an understandable
output. A common manner for combining layers together is to simply add up
the values geographically. This means that each individual layer’s value will
be added to all the other layers where they coincide at the same point on the
landscape in the County. The results layer is the sum of all the input layers.

The graphic below illustrates how this works.

Feature 1 or 0 score Feature with range score  Other layers Total Value

0

In addition to assigning values based on the existence of features in the
data, operations such as buffer measurements or sub-selections may also be
included in the model. Together these map operations, scoring and
combining of data layers is often called “cartographic modeling”.
Cartographic modeling is one of the strength of a GIS and a robust tool

helpful in performing complex analysis.

The Goodhue land use model was built using ModelBuilder in the GIS
software package, ArcMap. ModelBuilder is an application within ArcMap
specifically designed to create, edit, and manage models. ModelBuilder
allows datasets to be processed and combined in a replicable manner. For
example, a model could be set up to buffer a feature such as a sinkhole by
100 feet before combining with other relevant data. This process itself is
stored and reused allowing the sinkhole data to be replaced as necessary by

an updated dataset without having to reprogram the model. The model also
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serves as a record of the processing that has taken place. This allows the
process used to produce the results to be reviewed, changed or updated as

desired without having to revisit each process manually.

It was important to Goodhue County staff that the model could be altered,
updated or expanded upon and the ModelBuilder provides an environment
that is both scalable and flexible. The model developed for this project
included 21 input layers, but each of those layers could be changed, or

additional layers could be easily added.

2.3.2 GIS Data

With the overall goal of the model known - to highlight quality natural
resources, key land use regulations and other features important to land use
decisions - the remaining task was to identify and include datasets that

accurately represented landscape characteristics to meet those goals.

At the project outset, Goodhue County staff had an initial idea of which data
layers they wanted to include; this was used as a starting point. The original
layers were: bluff land, shoreland (areas around protected waters), rivers,
lakes and stream, sinkholes, floodplain, wetlands, important soils, sensitivity
to groundwater pollution, forested areas, aggregate resources, natural
resource inventory, Cannon River wild & scenic area, registered feedlots,
registered mining locations, and potential green corridors. (See Appendix B

for full documentation of original data input.)

The discussion of these datasets and other possibilities was included in all of
the stakeholders meetings and much was done to ensure that the most
appropriate datasets were selected. It was useful to leverage previous data
collection investments. For example, the county has extensive elevation
data, a new soil survey, a natural resource inventory and other current GIS
data that was used to complete this analysis. In addition, the inclusion of

datasets that were suggested by stakeholders required research or
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collaboration with experts. For example, the desire to have a measure of
natural resource quality in the model was facilitated by the input of subject
matter experts from the DNR. The DNR provided not only a model input
layer, but also a thorough explanation as to how it was created. With this

and other expert input, a final set of data inputs were decided upon.

The data layers that comprise the final ECLUE Model are: high quality
ecological areas; riparian habitat; bluff land; water features (rivers and
lakes); streams; wetlands; sinkholes; sensitivity to groundwater pollution;
geologic edges; steep slope & hydric soils; the Cannon River Wild & Scenic
area; shoreland areas (around protected water features); floodplain areas;
areas around bluff land; registered feedlots; aggregate resources; registered
mining locations; prime agricultural soils; potential green corridor

connectors; wind power potential; and publically-owned land.

These 21 data layers were selected to meet the goals of the model. Details
about the datasets and their inclusion in the model are provided in Section 3

of this report.

With the datasets decided upon, the final decision about data was selection
of a data storage method. The decision of whether to use data stored in
raster or vector format is important when constructing a GIS model. Raster
data represent geographic data stored as a uniform grid of cells where the
value of a cell contains the value of the feature. Vector data represent
geographic features as features as points, lines, and polygons and values are
represented in associated tables. Either type of data can be used in a model.
Generally, raster format may represent continuous features on the landscape
better, such as elevation, whereas vector data better represents discrete

features, such as zoning areas, roads or buildings.

Most of the source data layers for this model were stored as vector data and

so the decision was made to run the model as a vector model to preserve the
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accuracy in the source data. Vector data are more complex in structure and
so take longer to combine together in a model process, but that factor was
not considered to outweigh the benefits of having the original feature shapes

preserved in the model output.

2.3.3 Land Use Model Description
With the datasets selected, the next step was to construct and implement a
model that successfully combined these data inputs to achieve the model

goals.

While it was clear that goals all intended to contribute towards making better
land use decisions, they did at some level provide so much information that
there was no clear message in the model output. For example, areas of wind
power potential or aggregate resources may occur in the same location as a
high quality natural resource area. While combining these layers together
may result in a high score, the high score would not immediately explain
which characteristics were present on the landscape. The results would have
to be investigated to understand what a high number meant. Working with
stakeholders and decision makers who would use the results, it was easy to
see that unless the results were easier to understand, they may not be used
or interpretation may be difficult, and so the model would not achieve its

ultimate goal - to help inform land use decisions.

To provide a clear understanding of the model results, it was decided to
group the datasets into 3 categories or submodels: 1) Natural Resources; 2)
Regulatory Factors; and 3) Additional Considerations. By doing this, the
results of each submodel could be examined and interpreted more easily.
For example, to ascertain where high value ecological areas are in Goodhue
County, the natural resource model results are viewed. To learn where
selected regulations apply, the regulatory submodel results can be viewed.
Other factors that are important to land use decision can be determined from

the Additional Considerations submodel results.

20



Together the submodels can be viewed as a total results layer. While data-
dense, this layer could be used at either county or local level as an indicator
for how many factors a land use decision could impact by and therefore could

become a guide as to factors to be considered.

Each layer has an individual score, and when the layers are combined in the
submodels, each submodel has a results layer and total score. The results of
each submodel are then combined together into the overall results. The

overall results layer has a total score made up of each combined submodel.

The grouping of the datasets into submodels is provided in the figure below

and an explanation of each layer and its scoring is provided in Section 3.

Submodels and data layers

Natural Resources Regulatory Additional Considerations
1. High Quality 1. Steep Slope & Hydric 1. Aggregate Resources
Ecological Areas Soils 2. Registered Mining

2. Riparian Habitat 2. Cannon River Wild & Locations

3. Bluff Land Scenic Area 3. Prime Agricultural

4. Rivers and Lakes 3. Shoreland Areas Soils

5. Streams (around protected 4. Potential Green

6. Wetlands water features) Corridors

7. Sinkholes 4. Floodplain Areas 5. Wind Power Potential

8. Sensitivity to 5. Areas Around Bluff 6. Publically-owned Land
Groundwater Pollution Land

9. Geologic Edges 6. Registered Feedlots

2.3.4 Model Limitations

As was stated at the beginning of this section, a model is simply a
representation of the real world, and GIS models are representations of
geographic characteristics in the real world. Model results, therefore, must

be seen as a good, but not perfect, indicator of the truth on the ground.
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The datasets selected for this model are considered the best available, but
they vary in age and completeness, There could be geographic errors in the
data meaning an area included for a characteristic may not exist on the
ground, or conversely, a characteristic may be on the ground but not be
included in the data and so the model. Additionally, the scale at which the
data collected may be coarser than the scale at which the model results will
be examine and used. Since GIS systems are “scaleless”, meaning a user is
able to zoom in very close on a map, often it is assumed that the data are
accurate to that level - and that is not correct. It should be understood that
precision of data does not indicate accuracy of data. In order for this GIS
model to be most effective in the long run, it will need to be updated and

maintained as conditions change or better data become available.

Additionally, the very selection of the datasets to include in the model will
bias the results to indicate those datasets. This may be clear, but it is easy
to overlook when examining results. For example, if a model includes
several water features as inputs, then water features will be probably be
scored and so highly apparent in the output. Much work has been done in
the model to ensure a balanced approach to inclusion of data layers so as not

to “load” the model results or “double count” for any one characteristic.

Overall the work done to create this model emphasized expert input and
review with the hope of ensuring that the results are as accurate as possible.
As with all model results, a common sense approach should be taken when
using the results of the ECLUE Model. Land use decisions should be informed
by, but not made solely upon, the results of this model. In land use
decisions, there is no substitute for experienced decision makers,

knowledgeable citizens and experts as well as on-the-ground investigation.
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3.0 Model Description

3.1 Overview of Model
The land use model is composed of three submodels that reflect three
different aspects of land use. The three submodels are 1) Natural

Resources; 2) Regulatory; and 3) Additional Considerations.

The model results can be viewed as separate entities, or as a whole
depending on the need of the decision maker or goal of a particular land use
decision. For example, county-wide planning for natural resource
preservation may benefit from using the natural resource model results,
whereas at the local level, an application for parcel development may benefit
from the review of results from the each submodel, or the combined

submodels.

This section provides a detailed description of each submodel, each data
layer and also provides their associated scoring. Where appropriate,
information about GIS processing and/or data manipulations are described.
Finally, a graphic overview is also provided of the geographic extent of each

data layer grouped by submodels.

3.2 Natural Resources Submodel
3.2.1 Natural Resources Submodel Description

The purpose of this submodel is to highlight natural resources areas in
Goodhue County. The data layers were selected because they indicate where
natural resources exist, where sensitive natural features occur, and where
areas of high quality habitat and significant ecological value are present. The
hope is that the results from this model will clearly identify these resources,
and that the scoring of can help prioritize protection of these important

areas.
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3.2.2 Natural Resources Submodel Layer Descriptions

Each of the natural resources layers is described below, including reasoning
for including the layer. In addition, the GIS data source, quality and any
known limitations of the data are provided. Metadata links, if available, are

provided in Appendix A.

3.2.2.1 Ecological patches

The inclusion of an accurate and appropriate ecological data layer was
considered essential for this model. The Minnesota Department of Natural
Resources (DNR) offered to create an ecological dataset that identified areas,
or patches, of significant ecological value. These patches were scored from

1-3 points based on their ecological quality.

The ecological data layer was created by combining 3 datasets: native plant
communities from the Minnesota County Biological Survey (MCBS -
considered the “best of the best”); native plant communities identified from
the Minnesota Land Cover Classification System (MLCCS); and interior forest
habitat.

Each of these inputs is described in detail in Appendix B, in "DNR Memo -
Ecological Layer”. Of particular interest is that DNR incorporated Goodhue
County-created data into the process where possible. For example, the
forest habitat is defined by a process that typically uses land cover data, but
DNR incorporated Goodhue forest data that was derived locally from aerial
photo interpretation. In addition, the MLCCS data includes The Goodhue
County Natural Resource Inventory, an inventory of almost 60,000 acres
within the Cannon, Zumbro and Mississippi and Lake Pepin Watersheds
created with county funds and financial support from the Legislative-Citizen

Commission on Minnesota Resources (LCCMR).

The features in the ecological data set are given a score of 1-3 points based

on the following criteria:
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o 3 points if an area includes a MCBS native plant communities
o 2 points an area includes a MLCCS native community
o 1 point if an area is identified in ecological forest interior habitat
model or mapped as a MLCCS non-native natural community.
If areas have more than one of the above criteria, the highest score
supersedes the lower score. Similarly, if areas with two scores overlap, the
areas are combined into one area and the new, larger polygon was given the

score of the majority of the area score before they were joined.

3.2.2.2 Riparian habitat

A Riparian habitats layer was considered important to include in the model to
identify areas near streams and rivers that would provide habitat to support
plant and animal species as well as protect water resources. Preservation of
riparian areas is important to support water quality, soil conservation,
erosion prevention, to maintain or increase biodiversity and significant
ecology and provide the space necessary for maintenance of an aquatic

ecosystem.

This data set was constructed and delivered by the Minnesota DNR and was
created by combining designated floodplains with flat areas and natural
streams. Flat areas were considered to be those with slope of less than 1%.
The floodplain areas were defined using the "FEMA” dataset, which is a digital
representation of flood insurance rate maps (FIRMs) done by the Federal
Emergency Management Agency (FEMA). Because FEMA is concerned with
public health and safety and flood insurance, urban areas are included in this
dataset, but those areas were not appropriate for this specific analysis. The
urban areas were removed by taken out urban areas as defined by the 2001
National Land Cover Dataset (http://www.epa.gov/mrlc/nlcd-2001.html). ??

This last sentence is confusing but didn’t want to edit as to not change the

intent

Once the floodplains, flat areas and natural streams were combined, a buffer
was then applied to extend the area out by 30 meters. The DNR provided
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this dataset and no other processing was done for its inclusion in the model.

The riparian habitat areas were given a value of 1 point in the model.

3.2.2.3 Bluff Lands

Bluff lands are one of Goodhue County’s most scenic and culturally important
features. In addition, they are natural resource features that are protected
by ordinance. Bluff lands are susceptible to erosion and so are protected to
prevent damage to easily disturbed areas at the top and bottom the bluff. In
addition bluff land can be considered essential in the function of ecosystems
because of the unique upland habitats it provides. In addition, protected

bluff land provides corridors for species migration.

For the purpose of this model, bluff land was considered to be areas of 30%
slope or greater and areas of 20% slope or greater that are adjacent, or
contiguous, to the 30% slope areas. The graphic below illustrates these
areas. The yellow shows areas of 30% or greater slope, generally considered
to be a bluff face. These areas are given a value of 2 points. The red shows
areas of 20% slope that are adjacent or contiguous to the 30% slope,
generally referenced as the top and toe of the bluff, and so are included in
the layer model. These areas are given a value of 1 point. The gray areas
show 20% slope that is not adjacent and so excluded from this layer and like

everywhere else in the county would have a value of 0 for bluff land.
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Bluff Land Slope Example

B -diacent 20% Slope

A0% Slope

Mon-adiacent 20% Slope

The areas of 20% and 30% slope were derived by Goodhue County and
based on highly precise and accurate 2ft contour Light Detection and Ranging
(LIDAR)-based data. The data were preprocessed to identify the areas of
20% slope adjacent to 30% slope. The resulting layer was combined with

the 30% slope and the scores were assigned to the data layer.

3.2.2.4 Water Features: Rivers and lakes

Lakes and rivers are water features that were included in the model as a
natural resources layer. Lakes and rivers are essential to consider when
looking at high quality ecological areas. They are habitats for plant and
animal species and house the signature species of a region such as trout.
They also provide necessary habitat for migratory species which travel
through the area. Additionally, quality water resources serve as an important

economic resource, drawing tourists and amenity focused development.
Lakes and rivers data were provided by Goodhue County and no additional

processing was necessary to include them in the model. Rivers and lakes

were given a value of 1 point in the model.
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3.2.2.5 Water Features: Streams (with 50ft buffer)
Streams were included as an input in the natural resources submodel.
Streams are connective habitat corridors for species such trout and they also

are the backbone of the natural storm water infrastructure.

In addition to being valuable natural resources, streams are visible amenities
that beautify the landscape and so increase the marketable value of land.
Since the map data representing streams in the County are linear data, a
buffer of 50 feet was applied to the streams to make them into an area.
While not protected by ordinance, this buffer area around streams was
considered important by the model stakeholders to include as a flag to

decision makers when looking at land uses near streams.

Stream data were provided by Goodhue County and the model includes a
step to buffer the streams by 50 feet. The areas defined were given a value

of 1 in the model.

3.2.2.6 Wetlands

Wetlands are valuable natural resources that were considered in this model
because they improve water quality; provide food and habitat for fish and
wildlife; and provide flood control and shoreline erosion control. Because
wetlands are a water holding system for storm water, they allow for
groundwater recharge and filtration which slows runoff and reduces

pollutants into fragile streams.

The wetlands data were created and provided by Goodhue County. The work
done to create this wetlands data took into consideration topographic data in
conjunction with other data sources including: aerial photos; National
Wetland Inventory; artificial drainage maps; and hydric soils data. This
wetlands dataset identifies land that is currently occupied by wetlands and
areas that may be drained wetlands or areas that could be converted to

wetlands. While the data layer treats “true” wetlands in the same way as
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areas that may be currently be farmed, it was decided to include the entire
dataset. All the wetlands (including drained areas) are given the same score

of 1 if they are present and 0 if they are not.

3.2.2.7 Sinkholes (100ft buffer)

Sinkholes indicate active Karst geology which has major implications for
building structures and for handling storm water in development. It was
considered part of the natural resources model because sinkholes are an
entry point for groundwater, and may also indicate unusual groundwater
flow. Groundwater access points via sinkholes are areas extremely
susceptible to pollution. For the purpose of this model, sinkholes are
buffered by 100 feet and each resulting area is give 1 point for the model.
The sinkhole data were provided by Goodhue County and were originally

obtained from the Minnesota DNR'’s Geologic Atlas.

3.2.2.8 Sensitivity to Groundwater Pollution

Land use decision makers must often consider factors that may not be
obviously visible on the landscape, but nonetheless very important.
Sensitivity to groundwater pollution is one of those factors. On their
website, the Minnesota DNR defines a sensitive area “as a geographic area
characterized by natural features where there is significant risk of ground-
water degradation from activities conducted at or near the land surface.” The
web site goes on to explain more about how and why a geologic rating

system was created.

The DNR has developed criteria and guidelines to assess
sensitive areas to encourage a consistent approach to assessing
geologic sensitivity in Minnesota (Geologic Sensitivity
Workgroup, 1991). Assessments are based on the geologic and
hydrogeologic factors that affect the ability of geologic materials
to restrict the downward migration of contaminants to the
ground water of interest. This approach is called geologic
sensitivity.

http://www.dnr.state.mn.us/waters/groundwater section/mapping/se
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The rating system created by the DNR rates areas on a 1-4 scale. In
discussions with model stakeholders, it was decided to use this point system
in the Goodhue land use model would place too much emphasis on this
particular dataset. To remedy this, it was decided to modify the range for
this layer to be a 1-2 range. The descriptions of the DNR ranges were

examined and the stakeholders agreed on the following scoring:

Description of Groundwater Infiltration time DNR Model
pollution sensitivity score Score
Very high Hours to months 4 2
High Months to years 3 2
Moderate Years to decade 2 1
Low Decades to century 1 1

While the data were originally from the DNR Geologic Atlas, they were
provided to 1000 Friends of Minnesota by Goodhue County. The score was

added as part of the model processing.

It is interesting to note that Goodhue County in its entirety has some
susceptibility to groundwater pollution with about half of it being high or very

high sensitivity.

3.2.2.9 Geologic Edges

Geologic edges or formations are landscape features that are present in
Goodhue County. They are areas of shale, siltstone and dolstone that
underlie the Prairie du Chien and Jordan formations. Jeff Green of the DNR
describes in an email memo (see Appendix C) that formations act in such a
way that affects water movement, creating springs and water recharge.
Consequently, concerns with geologic edges include their relationship to
groundwater recharge, water contamination, bluff stability, and cold water

for trout streams. Green states:

Ground water recharge is can be impacted by surface activities
such as road construction, water and sewer line trenching,
housing development. Clearing of the forests can alter the
natural hydrology of the hillslope and change the groundwater
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recharge and discharge patterns. Homes built on top of the
shale and siltstone units of the St. Lawrence Edge may
experience wet and flooding basements. To date, there is no
special recognition or protection of this unique area. Only
minimal protection is afforded to the upper bluffland drinking
water recharge areas, the natural water purification system and
cold-water sources for trout streams. Communities can adopt
zoning regulations that guide development in these areas.
DNR, 2009 - See Appendix C
While effects are not well documented nor fully understood, edges were
considered important by stakeholders to include in the model. The areas
where of geologic edges are present were given a score of 1. The data were

provided by the Minnesota DNR.

3.2.3 Natural Resources Submodel Scoring

The nine natural resources submodel layers are listed in the following table.
For seven of the layers the scoring is binary, meaning if the characteristic is
present, the geographic area obtains a score of one, if the characteristic is
not present, the area obtains a score of zero. For three layers, Bluff lands,
Ecological patches and the Sensitivity to Groundwater Pollution layers, the
scoring is a range of points 1-2, 1-3 and 1-2, respectively.

Natural Resources Submodel Scoring

Model Layer Description Score if criteria | Score if criteria

is NOT present | IS present
Ecological patches 0 1-3
Riparian habitat 0 1
Bluff Land 0 1-2
Water Features: Rivers and lakes 0 1
Water Features: Streams (with 50ft buffer) 0 1
Wetlands 0 1
Sinkholes (100ft buffer) 0 1
Sensitivity to Groundwater Pollution 0 1-2
Geologic Edges 0 1
Total Minimum and Maximum Submodel (1] 9-13
points

Each layer of the model is added together and then the total points are

calculated. The minimum number of points for an area in the results of the
Natural Resources submodel is zero points, and the maximum is 13 points,
however due to the potential for groundwater pollution present throughout

the county no area received zero points
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3.3 Regulatory Submodel

3.3.1 Regulatory Submodel Description

The purpose of the regulatory submodel is to provide decision makers with a
quick view of whether or not selected Goodhue County land use zoning
ordinances apply to a given area of land. Goodhue County has more
ordinances than are included in this model, but County staff chose the
included criteria for this model because these ordinances are often
considered or examined in concert with natural resource evaluation. County
staff selected six criteria to include in the regulatory submodel. Those
criteria are: Hydric and Steep Slope Soils; the Cannon River Wild & Scenic
Area; Floodplain District; Shoreland Areas; Areas within 30 feet of Bluff

Land; and 1000 foot buffer around Registered Feedlots.

The ordinances and the selection of GIS data to represent those ordinances
for each of the five criteria are provided in the following section. The next

section provides a summary of how the layers are combined and scored.

3.3.2 Regulatory Model Layer Descriptions

Each of the regulatory layers is described below, including the Goodhue
County zoning ordinance that forms the basis for the layer. In addition, the
GIS data source, quality and any known limitations of the data are provided.

Metadata links, if available, are provided in Appendix A.

3.3.2.1 Hydric and Steep Slopes Soils Data

Hydric and steep slope soils are important when considering land use
decisions for different reasons and so are found in different areas of the
zoning ordinances. In Goodhue County, these soils do not occupy the same
areas, and so being mutually exclusive, it made sense to consider them as

one layer in the model.
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Hydric Soils

Hydric soils are defined as “soils that are saturated, flooded, or ponded long
enough during the growing season to develop anaerobic conditions in the
upper part.” (Goodhue County Zoning Ordinance, Article 10, Section 2, Subd.
54. (May 19, 2009)). Hydric Soils are a key indicator of wetlands and
drained or potential wetlands, however, according to the Zoning Ordinance
document definition, hydric soils must be present to indicate a wetland
(Goodhue County Zoning Ordinance, Article 10, Section 2, Subd. 111. (May
19, 2009)). The reason for inclusion of hydric soils in the model was to
highlight in the regulatory context both existing wetlands and those areas
containing soil that indicates drained wetland, or potential wetlands.
Goodhue County describes the importance of wetlands:

Wetlands provide a valuable service by improving water quality,
providing for flood water retention, reducing runoff, reducing
stream sedimentation, and preserving wildlife habitat. For these
reasons, Goodhue County intends by this Ordinance to establish
a program that will protect, enhance, and conserve the wetlands
of Goodhue County by implementing a policy calling for the
replacement of all wetlands destroyed or diminished due to
unavoidable activities.

Goodhue County Zoning Ordinance, Article 32, Section 1. (May
19, 2009).

So the inclusion of this data not only indicates where current wetlands exist,
but also indicates areas that have been drained and could potential be
restored. Thee goals, explained in the purpose of the ordinance (which

follows the 1991 Minnesota Wetland Conservation Act) are to:

A. achieve no net loss in the quantity, quality, and biological diversity
of Minnesota’s existing wetlands;

B. increase the quantity, quality, and biological diversity of Minnesota’s
wetlands by restoring or enhancing diminished or drained wetlands;

C. avoid direct or indirect impacts from activities that destroy or
diminish the quantity, quality, and biological diversity of wetlands; and
D. replace wetland values where avoidance of activity is not feasible
and prudent.

Goodhue County Zoning Ordinance, Article 32, Section 2. (May
19, 2009).
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The GIS data layer used to represent hydric soils in the land use model was
provided by Goodhue County. County staff obtained the soils data from the
National Resource Conservation Service (NRCS) which is part of the US
Department of Agriculture, and subset it by soil type to include only hydric
soils. Since the data layer only included hydric soils, no processing of the

data was required for its inclusion in the model.

Steep Slope Soils

Steep slope soils are important to land use decisions because they define
boundaries of areas that are protected under the Bluff Land Protection
Ordinance. BIuff lands are considered historically and economically important
in Goodhue County and the standards in the ordinance “set out to protect
and preserve the sensitive physical features of the bluffs by regulating
development, preventing erosion and controlling the cutting of timber on the
slopes and tops of the bluffs.” Goodhue County Zoning Ordinance, Article 12,
Section 1. (May 19, 2009).

It is interesting to note that the areas protected under the bluff land
protection ordinance defined by steep slope soils cover an area of land more
than two times larger than the actual bluff land defined as 30% or greater
slope. So the inclusion of steep slope soils in the ordinance is a means for
protecting the important areas around bluff land, and so it follows that the

inclusion of this layer in the model highlights those areas.

The GIS data layer used to represent steep slope soils in the land use model
was provided by Goodhue County. County staff provided a data layer that
only included steep slope soils, so no processing of the data was required for
its inclusion in the model. County staff obtained the soils data from the
National Resource Conservation Service (NRCS) which is part of the US
Department of Agriculture, and subset it by soil type to include only steep
slope soils. Since the data layer only included steep slope soils, no

processing of the data was required for its inclusion in the model.
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3.3.2.2 Cannon River Wild & Scenic Area

The Wild and Scenic River District ordinance was created to ensure land uses
in the Cannon River district would be protected. The ordinance states its
purpose is:

To establish standards and criteria for uses in the Cannon River
land use district shall be to protect and preserve existing
natural, scenic, historical, scientific, and recreational values, to
maintain proper relationships between various land use types,
and to prohibit new residential, commercial, or industrial uses
that are inconsistent with the State-Wide Standards and Criteria
for Scenic and Recreational Rivers, 6105.0010 - 6105.0250 and
6105.1550 - 6105.1680.

Goodhue County Zoning Ordinance, Article 12, Section 1. (May
19, 2009).

The inclusion of this area in a land use model will provide decision
makers with a quick view of whether the specific rules governing this

area need to be examined.

The GIS data layer used to represent Cannon River Wild and Scenic Area in
the land use model was provided by Goodhue County. County staff provided
a zoning layer and the Cannon River Wild and Scenic Area was subset from
this.

3.3.2.3 Floodplain District

The floodplain district is included as a layer in the regulatory submodel
because of the Floodplain District Zoning Ordinance. This purpose of
this ordinance is to minimize losses due to inundation or flooding in
known flood hazard areas. Goodhue County Zoning Ordinance, Article
31, Section 1. (May 19, 2009).

Currently in Goodhue County the geographic data used to define the

floodplain district is geographic data based on Federal Emergency
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Management Agency (FEMA) data. The “FEMA data” is a digital

representation of flood insurance rate maps (FIRMs).

As part of the National Flood Insurance Program (NFIP), FEMA creates,
manages and updates flood insurance rate maps. Many of these maps are
older and do not reflect recent developments in floodplains. The FEMA flood
maps are in the process of being updated to DFIRMs, or Digital Flood
Insurance Rate maps. The new DFIRMS will include not just spatial data, but
additional information such as graphics, text, shading, and other graphic data
required to make a hardcopy FIRM printable product to FEMA standards and

specifications.

The newer DFIRM dataset is not yet available for Goodhue County, so the
older floodplain data from FEMA were included. While these may not reflect
some newer development, or reflect more refined areas based better quality
elevation data, it still remains the best available dataset. For the purpose of
this model, it must be considered adequate in meeting the goal of
highlighting areas of potential flood and inundation damage as indicated in
the Ordinance. Since this model is built as a sum of parts, when the newer
data becomes available, it can be replaced for the floodplain district layer

The FEMA GIS data layer used to represent the floodplain district in the land
use model was provided by Goodhue County. County staff provided the
dataset in a format that did not require any processing and so it was directly

incorporated into the model.

3.3.2.4 Shoreland Areas
The inclusion of Shoreland areas are a reflection of the Shoreland Area
Ordinance in Goodhue County. The Shoreland Ordinance standards are

adopted for the purpose of

1. Regulating suitable uses of land surrounding protected
waters.

36



2. Regulating the size of parcels, length of water frontage and
alteration of shorelands of protected waters.

3. Regulating the location of sanitary facilities adjacent to
protected waters.

4. Preservation of the natural vegetation, natural topography,
and other natural resources to insure a high standard of
environmental quality.

Goodhue County Zoning Ordinance, Article 30, Section 1.
(May 19, 2009).

The boundaries of shoreland district are established by buffer areas from
protected waters are defined in the Goodhue ordinance and follow Minnesota
regulations. For lake and rivers with a surface area of greater than 10
acres, the shoreland district is defined as a 1000 feet buffer area. For rivers
and streams (draining an area greater than two (2) square miles), the

shoreland district is defined as a 300 foot buffer.

The inclusion of the shoreland layer in the land use model will provide a

means to identify the areas covered under the Shoreland ordinance.

Goodhue County staff provided a shoreland district GIS layer that contained
the completed buffer analysis, and so it was ready to be used directly in the

model without further processing.

3.3.2.5 Areas within 30 feet of Bluff Land

The inclusion of areas within 30 feet of bluff lands are an additional method
to define the areas surrounding steep slope bluff lands in Goodhue County.
These areas are protected under the Bluff Land Protection Ordinance because
of their historical and economic importance in Goodhue County. As
mentioned before, the standards in the ordinance “set out to protect and
preserve the sensitive physical features of the bluffs” Goodhue County
Zoning Ordinance, Article 12, Section 1. (May 19, 2009). This model layer is

defined in Section 4 of the ordinance, “setback from top or toe of the bluff to
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any structure in any district shall be no less than thirty (30) feet.” Goodhue
County Zoning Ordinance, Article 12, Section 4. (May 19, 2009).

The inclusion of areas within 30 feet of Bluff Land as a layer will indicate to
the decision makers that this is an area that must be protected. The results

layer will make it clear where these areas are.

The steep slopes or bluff land area dataset (30% slope or greater and 20%
slope adjacent to 30% slope) provided by Goodhue County was used as a
basis for this regulatory layer into the model. This model layer was created
by buffering the bluff land areas by 30 feet. This layer was preprocessed for

inclusion in the model because of the length of processing time.

3.3.2.6 Areas within 1000 feet of Registered Feedlots

The inclusion of a geographic layer in the model to represent an area around
Registered Feedlots in Goodhue County directly supports one of the key
intents of the Confined Registered Feedlot Ordinance, that, "Goodhue County
supports conservation efforts and environmentally safe land use practices.”
Goodhue County Zoning Ordinance, Article 13, Section 1. (May 19, 2009).
The Ordinance balances the needs by Goodhue County for livestock, poultry
and other animals with the responsibility to make sure the operations do not

have a negative environmental impact.

A minimum of a 1000 foot distance from a feedlot is required for residential
and other development in Goodhue (Goodhue County Zoning Ordinance,
Article 13, Section 8. (May 19, 2009)). Inclusion of the feedlot locations
with a 1000 foot buffer will help identify how potential development plans

could be impacted.
The GIS data layer for feed lots was provided by Goodhue County and is a

point file. A point layer only provides one point on the land, whereas a

feedlot may cover several acres. This may be a minor limitation of the
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model; however, the 1000 foot buffer is sufficient for alerting decision
makers to the general location of the feedlot area, and allowing more

detailed study to take place as needed.

3.3.3 Regulatory Submodel Scoring

The six regulatory submodel layers are listed in the following table. For each
the six regulatory layers the scoring is binary, meaning if the characteristic is
present, the geographic area obtains a score of one, whereas if the

characteristic is not present, the area obtains a score of zero.

Regulatory Submodel Scoring

Model Layer Description Score if criteria | Score if criteria
is NOT present | IS present

Steep Slope and Hydric Soils 0 1
Cannon River Wild & Scenic Area 0 1
Shoreland Areas 0 1
Floodplain District 0 1

Areas within a 30 feet of Bluff Land 0 1

Areas within 1000 feet of Registered Feedlots 0 1

Total Minimum and Maximum Submodel (1] 6
points

Each layer of the model is added together and then the total points are
calculated. The minimum number of points for an area in the results of the
Regulatory submodel is zero points, and the maximum is six points. One
point of interest in the construction of the model is that it was decided to
keep the two soil layers as separate inputs, so the type of soil could be
determined in the results layer. This means that technically, there are seven
GIS input layers, but since the hydric and steep slope soils are geographically
mutually exclusive, they appear and perform in the model as if they were

one layer.

The final submodel in the land use model is named the “Additional

Considerations” submodel and is described in the following section.
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3.4 Additional Considerations Submodel

3.4.1 Additional Considerations Submodel Description

The purpose of this submodel is to highlight additional considerations that
may be useful when evaluating land use decisions in Goodhue County. The
layers included in this submodel are aggregate resources, mining locations,
agricultural soils, wind power potential, potential greenway corridors and
publically owned lands. These layers are scored and the results are

combined to create the additional considerations results layer.

3.4.2 Additional Considerations Submodel Layer Descriptions

Each of the additional considerations layers is described below, including
reasoning for including the layer. In addition, the GIS data source, quality
and any known limitations of the data are provided. Metadata links, if

available, are provided in Appendix A.

3.4.2.1 Aggregate Resources

Goodhue County has sand, gravel and limestone deposits, leading to
significant mining in the area. While the economic opportunity for mining is
strong, the potential for damage to the natural environment is high. For
these reasons, Goodhue County considered it important to include in the

model.

The data are originally from DNR Geologic Atlas, but were subset by Goodhue
County for the purpose of this model. Two layers of aggregate resources
were provided: 1) Bedrock aggregate resources (carbonate rock for cement
and bituminous); and 2) Surficial aggregate resources (sand & gravel).

These two layers were combined to create one data input for the model. If
any of the aggregate resources were present in the resulting layer, the area

was given a score of 1.
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3.4.2.2 Registered Mining Locations

Goodhue County staff considers the locations of registered mining locations
in their current land use planning decisions and so wanted to include this
dataset in the model. The areas that depict the mines were created by

Goodhue County and each mining location is given a score of 1.

3.4.2.3 Agricultural Soils

Agricultural soils were recommended for inclusion in the model by local and
county government officials. Farming is important economically in Goodhue
County, and land use decisions frequently involve land that is farmed, or

could be farmed.

The GIS data layer used to represent prime agricultural soils in the land use
model was provided by Goodhue County. County staff obtained the soils
data from the National Resource Conservation Service (NRCS) which is part
of the US Department of Agriculture, and subset it by soil type to include
only prime agricultural soils. Prime agricultural soils cover much of the

Goodhue County as shown in the map below.

Prime Agricultural Soils

- Prime Agricultural Zoils
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3.4.2.4 Potential Green Corridors

The potential green corridors layer identifies the potential corridors between
the ecological patches. The benefit of such a layer is that as land use
changes in Goodhue County, it will be important not only to preserve natural
resources, but to preserve connections between those areas of natural
resources. These greenway connectors can be used by wildlife 