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CMP Part 3(A)

ENVIRONMENTAL PROTECTION PLAN
THE NATURAL SETTING
The City of Orono is perhaps unique among communities in this area in relation
to the amount of relatively undisturbed natural resource areas contained within
the City boundaries including lakes, marshes, wetlands, and woodlands. The
presence and character of these attractive amenities has been a major factor
affecting the original settlement and subsequent development of the City. The
protection and preservation of these resources as part of our local heritage, and in
our citizens' continuing vital interest, is the foremost goal of this Community
Management Plan.
LAKE MINNETONKA
Lake Minnetonka is the single most significant natural feature in Orono and
in the entire western part of Hennepin County. Lake Minnetonka, as shown
on Map 3A-1, is actually a series of separate lakes or "bays" interconnected by
narrows or channels. Some bays are up to 90 feet deep while other areas are
extremely shallow. The outlet of Lake Minnetonka is at Gray's Bay in the City of
Minnetonka, where it discharges to Minnehaha Creek which eventually flows
into the Mississippi River.
Lake Minnetonka is the tenth largest lake in Minnesota. Lake Minnetonka
has a surface area of approximately 14,310 acres (22.4 square miles) and a
capacity of over 300,000 acre feet of water at the normal lake elevation of 929.4
ft. MSL. The total watershed is 123 square miles in area which includes 71
square miles of dry land, 22 square miles of marshland and 7 square miles of
other water bodies. With its many bays and channels, Lake Minnetonka has
approximately 130 miles of shoreline.
Lake Minnetonka has substantial public value as a recreational asset, as an
environmental resource and as a setting for private residential development. Lake
Minnetonka's closeness to Minneapolis combined with its size has long given it a
unique status among the lakes in Minnesota. In the 1880's, Minnetonka became
a nationally known resort area and has been a favorite locale for summer and
suburban homes for generations. From the viewpoint of the fisherman, the lower
lake resembles the more northern waters of the state, whereas the upper lake and
its bays resemble southern Minnesota waters. The large size of the lower lake is
a major attraction for sailboaters while the variety of bays, channels and water
routes offer attraction to the casual boater.
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Lake Minnetonka is dependent upon watershed runoff for all
replenishment. Lake Minnetonka is not fed by any spring or river inlet. All
water is received from precipitation falling within the immediate watershed.
Most of this water enters the Lake by direct runoff through a series of five major
streams and their associated lakes, marshland and sub-watersheds. Since the
level of the Lake is generally below the level of the ground water in the glacial
deposits of the surrounding area, some additional replenishment occurs from
underground seepage, principally from the many wetlands and marshy ponding
areas along the shoreline.
Lake Minnetonka's ecology makes it easily susceptible to pollution hazards.
The combination of a single-source local water supply, relatively small
watershed area, many channel restrictions between separate bays, and a single
outlet, have resulted in Lake Minnetonka having an extremely long 25-year flush
out period for complete water change. This is second only to Lake Michigan in
the region. The hazard is that once pollutants enter the Lake, they tend to remain
for a long time and they are not easily diluted.
Lake Minnetonka has historically suffered from two problems which
directly affect its environmental health and its value as a public amenity.
One problem which has been worsening with urbanization trends is a
deterioration in water quality caused by eutrophication. Eutrophication is the
aging process by which natural waters are enriched with nutrients that may
stimulate excessive plant growth. The plants may be floating algae, attached
algae, or rooted weeds. Eutrophication may occur naturally, as sediments
accumulate in lake basins over geologic time or it may be induced artificially as
a result of human activities, as in Lake Minnetonka. Much of Lake Minnetonka
has become more eutrophic during the past century, but sedimentation has been
negligible. Instead, the accelerated eutrophication of the Lake, which is due to
increased inputs of nutrient elements, particularly phosphorus and nitrogen, is
evidenced by the increased growth of algae and weeds.
The other problem is hydrologic instability. Because the lake level is dependent
upon precipitation, wide ranges in water elevation have occurred over the years.
During the 1930's, a general drought left the lake below normal level for 11 years
with a maximum decline of more than 6 feet. This low water condition caused
the construction of deep wells for water augmentation and discussions about
possible diversion of the Crow River. A somewhat lesser drought during the late
1980's again raised concern about the instability of lake levels, yet the lake
recovered from a 4-foot drop in just two years without augmentation.
In recent years, however, more urbanization has increased the amounts of direct
storm water runoff resulting in high water levels and in some cases flooding
problems for low-lying properties. Management of runoff and protection of
water quality have now become primary objectives of the Minnehaha Creek
Watershed District.
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The problems of Lake Minnetonka were intensively studied by many
agencies in the 1960's and 1970's. These agencies included the Minnesota
Pollution Control Agency, the Minnesota Department of Natural Resources, the
Metropolitan Council, the Minnehaha Creek Watershed District, the Lake
Minnetonka Conservation District and the City of Orono. The major publications
addressing Minnetonka's problems and which formed the basis for the goals and
policies of Orono's 1980 and 2000-2020 CMPs and this update, are as follows:
1969

Overall Plan for Water Management; MCWD

1971

"Harza Study", A Program for Preserving the Quality of Lake
Minnetonka; LMCD & Mn. PCA

1973

Shoreland Management Regulations of the Mn. DNR

1973

Stormwater Impact Investigation for the Metropolitan Council

1974

Surface Water Management Plan for the City of Orono

1979

208 Water Quality Management Plan for the Metropolitan Council

Orono's special involvement with Lake Minnetonka is based upon the real
concerns of our affected citizens and our intimate and important impact on
the total lake environment. While Orono's population is not as large as that of
other municipalities in the Lake Minnetonka Watershed, Orono does have the
largest land area and potential environmental impact of any local unit of
government. Orono is the largest city totally within the Watershed. Orono has
one sixth of the total dry land in the watershed, one eighth of the wetlands and
one third of the lake surface. Orono encompasses one third of Lake Minnetonka's
total shoreline. Over 30% of the total Watershed's surface runoff flows through
or from Orono on its way to the Lake.
No other community has the same potential as Orono for affecting Lake
Minnetonka's water quality or water quantity, therefore, no other single
community has as heavy a responsibility for careful protection of this general
resource as does Orono.
Table 3A-1: Lake Minnetonka Physical Statistics
Lake Minnetonka

Portion within
City of Orono

14,300 acres

4,750 acres

33%

131 miles¹
40.4 miles²
71
sq.
mi.
dry
land
13.4
sq. mi.
Watershed Area
22 sq. mi. wetlands
2.7 sq. mi.
7 sq. mi. other water bodies
0.6 sq. mi.
23 sq. mi. basin of Lk. Mtka
7.4 sq. mi.
123 sq. mi.
24.1 sq. mi.
¹ MCWD Water Resources Management Plan ²City calculation

31%
19%
12%
9%
32%
20%

Water Surface Area
Shoreline Length
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ORONO’S LAKES, CREEKS AND WETLANDS
Other significant lakes in Orono include Long Lake, Mooney Lake, Lydiard
Lake, Lake Classen and Dickey's Lake. Lydiard Lake and Dickey's Lake drain
into Long Lake which in turn flows into Long Lake Creek and eventually
Tanager Lake (bay) of Lake Minnetonka. Lake Classen drains into Stubbs Bay of
Lake Minnetonka and Mooney Lake drains through Plymouth and Wayzata
before discharging into Wayzata Bay of Lake Minnetonka.

Table 3A-2: Lake Sizes and Shoreland Classifications
Total Basin
Area (Acres)

Lake Classification

Basin Area in
City of Orono
(Acres)

OHWL

DNR
Protected Waters
Inventory Number

Natural Environment (NE)
Lake Classen
Dickey Lake
French Lake (South Basin Only)
(Includes 78 ac. wetlands)

117
26

117
26

974.5'
985.5'

162-P
161-W

89

89

930.0'

140-P

33

33

970.9'

159-P

---

154-P

Lydiard Lake
(Includes 20 ac. wetlands)

Lake Katrina
(Includes 26 ac. wetlands in Orono)

544
27
Recreational Development (RD)

Long Lake
Mooney Lake
Tanager Lake (Part of Lk Mtka)
Forest Lake (Part of Lk Mtka)
Lake Minnetonka

320
210
118
10
(74)
(74)
General Development (GD)
(127)
14,310

(127)
4,750

944.3'
988.0'
929.4'

160-P
134-P
141-P

929.4'
929.4'

139-P
133-P

Lydiard Lake is the most sylvan of Orono's lakes, being surrounded by heavily
wooded rolling hills. Only minimal residential development encroaches on its
pastoral setting. Dickey's Lake is has become surrounded by low density
residential development over the past 30 years. Lake Classen, in Orono's rural
area, is surrounded by orchards, woods and open fields with a handful of homes
overlooking its waters. The Orono School District maintains a nature study area
and waterfowl ponds on Classen's east shore. Mooney Lake's shore is relatively
undeveloped in Orono and Medina, but the lake has received growing pressures
from urbanization in Plymouth, including usage conflicts, elevation concerns due
to lack of a natural outlet, and urban storm water pollution inflow.
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Long Lake is the largest and most actively used lake in Orono other than
Minnetonka. The east and west shores have been developed at rural residential
densities. The north shore has mixed rural residential areas and one denser
housing cluster dating from the 1930's. The south shore is bordered by the City
of Long Lake and is urbanized to the same degree as much of Lake Minnetonka.
Long Lake has experienced storm water problems as well as increased usage
pressures resulting from over use of power boats and personal watercraft. The
Minnehaha Creek Watershed District in the late 1990's implemented a multifaceted stormwater improvement project for Long Lake including construction of
water quality retention ponds in the two main tributaries feeding the lake, and
alum treatments within the lake basin for phosphorus control.
Orono also has identified a number of protected tributary streams which are
subject to Shoreland regulations. These are shown in the following table and
depicted on Map 3A-7:
Table 3A-3: Protected Tributary Streams
From:

Tributary Name
Section

To:

Township Range

Section

Township Range

Long Lake Creek

35 (Basin 160-P)

118

23

10(Basin 141-P)

117

23

"Wolsfeld" Creek

27 (City limit)

118

23

26(Basin 160-P)

118

23

Tributary to Wolsfeld Creek
from Holy Name Lake
Dickeys Lake Creek

26 (City limit)

118

23

27

118

23

27 (Basin 161-P)

118

23

34 (Basin 160-P)

118

23

Stubbs Bay Creek
(aka Classen Creek)
Painter's Creek

32 (Basin 162-P)

118

23

5 (Basin 133-P)

117

23

30 (Basin 154-P)

118

23

31 (City limit)

118

23

The second most significant and most universal natural amenity in Orono is
its many wetlands and marshlands comprising Lake Minnetonka's upland
drainage system. Orono's nearly 1600 acres of marshland and wetlands
comprise fully one-sixth of the City's land area. Map 3A-2 indicates how the
marshland and drainageways are scattered throughout the City.
These natural ponding areas serve an integral function within the natural
ecological system of Lake Minnetonka. The "Harza Study" includes quantitative
data identifying how the wetland soils easily retain phosphorus, and how marsh
plants take up and incorporate large amounts of nitrogen and phosphorus into
their growing tissue. Thus, the marshlands are the primary pollution filters for
Lake Minnetonka's surface water runoff.
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Since marshes and small lakes in the watershed aggregate nearly as much area as
the main body of Lake Minnetonka, their potential for supplying water to the
subsurface formations is appreciable. In addition, marshes provide diversity in
the kinds of open space available within the region. They provide a habitat which
is uniquely suited for certain birds and mammals. They can be utilized to provide
storage of storm runoff with minimal disruption to their function as a habitat for
wildlife and their ability to reduce the phosphorus input to the lake.
Development Impacts on Wetlands. The historic problem has been that
burgeoning urbanization has adversely affected the existence and the function of
wetlands. The Harza Study showed that typical suburban forms of urbanization
will lead to the pollution of the watershed and Lake Minnetonka because of the
increased phosphorus load which would be in the surface water runoff.
It is a documented fact that the amount of phosphorus in runoff increases with
urbanization. When urban development occurs, the function of the natural
drainageways and filtration system is adversely affected in three ways: The
speed and quantity of the storm water runoff are increased as the absorption
ability of the land is eliminated with hardcover (houses, driveways, roads, etc.).
This increase in the speed and quantity of storm water runoff causes the third
adverse effect, which is the increase of the amount of nutrients which are
contained in the storm water runoff which now has less time in the natural marsh
filtration system to be purified before entering the lake. Nutrients contained in
dying vegetation, lawn fertilizers, and from other urban sources are discharged
into the lake faster and in greater quantities as the level of urbanization increases.
The Hickok report entitled "Storm Water Impact Investigation for the
Metropolitan Council", November, 1972, revised February, 1973, showed that in
an urbanized area, as much as 3.68 pounds of phosphorus per acre is generated
versus 0.3 pounds per acre of discharge from a two acre minimum lot size zone
as exists in rural Orono.
Orono's Surface Water Management Plan of 1974, also done by Hickok,
documented that Orono's existing rural wetlands could assimilate the rural
phosphorus load but would be insufficient to handle an urban phosphorus load.
In fact, Orono's existing urban wetlands were already overloaded. Thus, if rural
Orono were to become urbanized, even at relatively low urban densities,
phosphorus loading of Lake Minnetonka would increase to dangerous levels.
Orono, however, must not rely solely on the ability of the natural filtration
system of the marshes and drainageways to purify storm water so necessary for
the preservation of Lake Minnetonka. Several studies, one of which was by the
University of Wisconsin entitled "Effect of Marshes on Water Quality",
concluded that because of our freezing winter temperatures much of the filtration
value of the natural marsh process is lost during the annual spring snow melt.
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It is commonly known that it is the cellular structure of aquatic vegetation that
assimilates nutrients from storm water running through marshland in the
summer. These studies point out, however, that this cellular structure freezes and
ruptures during the winter, thereby releasing all the stored-up nutrients to
flush-out into the lake in one mass loading during the first prolonged thaw.
Therefore, Orono is advised to keep the basic level of urbanization low,
particularly in the rural service area, so as to minimize the adverse effect on Lake
Minnetonka if this spring thaw theory is in time proven to be valid.
Supplementary Stormwater Ponding & Alternatives. While Orono's Surface
Water Management Plan adopted in 2002 places a significant emphasis on
preservation of wetlands, it also provides for the establishment of supplementary
stormwater management ponds to help counteract the impacts of development
within the watershed.
The City of Orono in October 1993 amended the 1980 Comprehensive Plan by
adoption of the use of NURP (National Urban Runoff Program) standards for the
design of man-made stormwater ponds. NURP ponds have since been required
for stormwater management within new developments in accordance with
standards of the Minnehaha Creek Watershed District.
William W. Walker, Jr., an environmental engineer from Concord,
Massachusetts, is credited with the 'model' which evaluated the design criteria
for NURP ponds. He used phosphorus retention data from 60 reservoirs and
compared it to phosphorus retention data for a number of ponds and lakes,
including many in the Twin Cities area. He concluded that his 'model' could be
used to predict the phosphorus retention capability of urban lakes and wet
detention basins based on a number of design parameters. Conversely, it is then
possible to design ponds which should retain a given amount of phosphorus.
Phosphorus inflow from a watershed to a basin is reasonably predictable given
the characteristics of the watershed.
NURP pond design criteria are primarily based on the removal of suspended
particles such as sand, silt, etc. Secondary design criteria enhance the capability
of NURP ponds to remove other pollutants such as trace metals, hydrocarbons,
nutrients (such as phosphorus) and pesticides. Phosphorus is mainly removed
through biological uptake in algae and aquatic plants. When the algae die, the
nutrients fall to the bottom of the pond and become part of the sediments.
Ponds in the Twin Cities area designed according to NURP standards have total
phosphorus removal efficiencies of 47 to 68 percent according to Walker.
Possibilities for improving this include (1) increasing mean pond depth; (2)
promoting infiltration; (3) promoting plug flow conditions(i.e. multiple cell
ponds); (4) applying chemicals to precipitate out the orthophosphorus (alum
treatments); (5) encouraging growth of certain aquatic plants; and (6) design of
outlet structure to provide extended detention of large runoff events. Whether
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each of these enhancements can or should be incorporated is dependent on the
desired level of control and other site specific conditions.
Constructed wetlands have potential benefits as well as drawbacks.
Additionally, the cost of constructing stormwater ponds and storm sewer systems
is enormous compared to the cost of wetland preservation. Vegetated buffers,
green strips adjacent to hard surfaces, permeable pavements that incorporate
runoff treatment features, and rain gardens are just some of the additional tools
available for supplementing runoff management.
Nutrient management technologies such as NURP ponds or alum treatments will
give Orono an added tool to manage runoff from rural densities, but Orono
cannot and will not rely solely on man-made systems for preserving water
quality.
ORONO’S NATURAL RESOURCES
Orono's land forms are highly varied as the result of four separate glacial
scourings. Surface features include islands, peninsulas, narrow land bridges, the
lakes, bays and marshes, and a few shallow outwash basins. The highest
elevations range from about 1060 feet above mean sea level in the northern part
of the City down to the normal water level of Lake Minnetonka at elevation
929.4 MSL. Steep slopes and numerous glacial depressions add interest to the
City's landscape but cause development limitations.
The soils in the City of Orono (Map 3A-3) originated from drift materials
deposited by meltwaters of the glaciers. Due to the range in type and location of
deposited materials, the composition of the soils is complex and highly varied.
Generally, the soil types consist primarily of clay and loam materials on the
uplands and organic, wet materials in the lowland areas. Consequently, the
ability of each soil type to adequately accommodate development varies
considerably in Orono. Careful examination of each site is needed to determine
the most appropriate land use for individual properties.
Orono's native vegetation is primarily woodland interspersed with localized
areas of wet prairie marshlands. Northern Orono and many areas along Lake
Minnetonka's shore, contain vestiges of Minnesota's Big Woods with hardwood
forests of oak, maple, elm, and basswood. Much of these have been thinned into
scattered stands, as shown on Map 3A-4, but major forests remain in north
central and north east Orono, especially around Lydiard Lake and in the Mn.
DNR's Wolsfeld Woods and Wood Rill nature areas. In addition, 100 year old
settlements have by now added mature stands of various evergreens and other
decorative trees and shrubs.
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Throughout Orono, the many drainage areas and marshlands support a bountiful
variety of wetland vegetation ranging from grasses, bulrushes and cattails to
sumac and willow. The sum effect of these varied landscapes is a seasonal
variety of color and an abundant habitat for wildlife including deer, fox, raccoon
and beaver, coyotes, ducks, grouse, pheasants, turkeys, and innumerable species
of smaller birds and animals.
Orono's ground water supplies are abundant. Orono enjoys the same
abundant ground water resources from the Twin Cities artesian basin as does
most of the metropolitan area. In addition, our generally heavy clay soil layers
near the surface have protected the ground waters from surface pollution.
Most areas of the City have had no difficulty obtaining potable water supplies
drawn from the Jordan aquifer with wells ranging in depth from 75 to 200 feet.
Only occasional wells have had to go deeper.
The most noticeable ground water condition in the City is also caused by the
same heavy clay soil layer which in many cases traps a layer of ground water
very near to the surface. Especially near the lakeshore or any of the wetlands,
wet organic soils often have perched water tables within three feet of the surface.
These areas present severe restrictions on development but are scattered and
localized such that individual properties often contain dry soil areas as well as
wetter areas.

ORONO NATURAL RESOURCES INVENTORY - MARCH 2006.
In 2003 the Hennepin County Department of Environmental Services (HCDES)
in cooperation with the City of Orono retained the Natural Resources Group of
Bonestroo & Associates to conduct land cover classification mapping and a
natural areas assessment within Orono. The project was completed with funding
assistance from the Minnesota Department of Natural Resources (MnDNR), the
Metropolitan Council, and Hennepin County Department of Environmental
Services (HCDES).
The purpose of the project was to classify land cover in Orono and to assess the
relative ecological quality of the City‟s remaining natural areas by performing
on-the-ground vegetation surveys. Land cover mapping was accomplished using
the Minnesota Land Cover Classification System (MLCCS), Version 5.4,
adopted by the MnDNR and its partners.
On-the-ground vegetation surveys were accomplished using a system adapted
from classification and qualitative assessment methods developed by the
MnDNR Natural heritage Program. Field work for this inventory was conducted
from October 2004 through May 2005.
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Methodology. The Inventory included assembly and analysis of available natural
resources information, including records of presettlement vegetation; the
National Wetlands Inventory; Hennepin County Soil Survey; and the Minnesota
County Biological Survey. Land cover classification to describe natural and
cultural land cover types was completed using the MLCCS methodology, and
further evaluated using 2003 aerial photo information as well as actual field
evaluation. Natural community quality assessment was completed using
standardized methods developed by the MnDNR Natural Heritage Program.
Land Cover Summary. The land cover classification encompassed the entire
incorporated area of the City (approximately 15,400 acres) of which fully 1/3 is
open water. Artificial surfaces, which include residential areas, farmsteads,
commercial lands and other areas with greater than four percent impervious
surfaces, accounted for an additional 20% of Orono‟s total area. Forest and
woodland cover combined accounted for an additional 20% of Orono, with
herbaceous vegetation types (wet meadows, cattail marshes, etc.) and planted ,
maintained or cultivated vegetation types (agricultural crops, hayfields, pastures)
each comprising 13% of the City. The chart below illustrates Orono‟s MLCCS
Level One Land Cover.

Map 3A-4 on the following page depicts Orono‟s land cover at the most general
level (MLCCS Level 1).
Natural Resource Inventory Results. The Inventory identified 358 individual
natural community remnants, covering a total of 2,549 acres or approximately
one-fourth of Orono‟s land area. These included eight forest types, one
woodland type, two shrubland types, four herbaceous wetland types, and one
upland grassland type. Each of the remnants was categorized with regards to
quality as either high, good, moderate or low.
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Nearly half of this acreage (1,148.2 acres) is encompassed in Maple-Basswood
Forest remnants ranging in size from 0.2 acres to 113.2 acres. Oak Forests
comprise 369 acres, and Lowland Hardwood Forests total 157 acres. Other forest
types identified include Aspen Forest (4.4 acres); Tamarack Swamps (25.4
acres); Floodplain Forests (14.5 acres); Black Ash Swamps (56.9 acres); and
Mixed Hardwood Swamp (3.1 acres). Oak Woodland/Brushland totals 38.0
acres.
Shrublands identified in the inventory include Willow Swamp (30.4 acres) and
Alder Swamp (2.8 acres). Herbaceous wetlands documented in the inventory
include 568 acres of Cattail Marsh ranging from 0.1 acres to 106.1 acres in size;
11.9 acres of Wet Meadow; 2.5 acres of Poor Fen; and 74.2 acres of Mixed
Emergent Marsh. Upland grasslands include Mesic Prairie totaling 29.3 acres.
Recommendations. Analysis of the Inventory findings resulted in a number of
recommendations with regards to preservation of Greenways and Open Space
Corridors; potential areas for additional rare plant surveys; and sites to consider
for proactive management and protection. A Greenway is defined as “privately
or publicly owned corridors of open space which often follow natural land or
water features and which are primarily managed to protect and enhance natural
resources”. Greenways may incorporate recreational trails, active recreational
spaces such as athletic fields and golf courses, and other public open spaces that
may provide rudimentary ecological functions and values.
Map 3A-5 is a Conceptual Greenway Corridor Alignment developed by HCDES
taking into account a number of guiding elements, including:
- High and Moderate quality natural areas
- Other unique and/or ecologically significant areas
- Riparian areas including bodies of water and wetland complexes
- Natural corridors with natural/semi-natural areas (streams, drainageways,
floodplains, steep slopes)
-Connectivity to surrounding communities identified natural corridors
- Large publicly and privately owned protected open spaces
- Semi-natural areas that occur immediately adjacent to natural areas
- Areas that would serve as logical links between natural areas, particularly those
that have potential for restoration to natural vegetation.
Recommendations from HCDES with regards to greenways and open space
corridors include connecting large publicly owned open spaces with natural or
semi-natural vegetation within greenway corridors; providing connectivity
between high and/or moderate quality remnant natural areas; incorporate seminatural communities into the greenway system; restore or reconstruct degraded
or former natural areas within greenways; incorporate water resources into
greenways; consider opportunities for recreation and pedestrian movement
within greenway corridors; and provide connectivity between the highest quality
natural areas in the City, such as Baker Park Reserve, Wolsfeld Woods SNA and
Wood Rill SNA.

City of Orono Community Management Plan 2008-2030

Page 3A-11

CMP Part 3A. Environmental Protection Plan____________________________________________

Additional recommendations include taking into consideration the occurrence of
rare plant and animal surveys as development occurs, and consideration of a
proactive management and protection program for specific remnant natural areas
that are not in public ownership.
While not formally adopted by reference as a part of this CMP, the Orono
Natural Resources Inventory will serve as a valuable resource for ongoing
environmental protection actions, and provides an additional basis for the Goals
and Policies contained in this Chapter.
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ORONO AS A “RURAL OASIS”
Incorporated herein by reference and attached to this Chapter as Appendix 1 is
documentation of the Orono Rural Oasis Project completed with the assistance
of DSU, Inc. in 2005. The concept of defining Orono as a “Rural Oasis” stems
from the combination of Orono‟s unique location on the shores of Lake
Minnetonka just minutes from the bustling metropolis of Minneapolis, and its
historic goals of protecting the Lake from the negative environmental impacts
associated with urban development. As second and third-ring communities to
the immediate east of Orono have developed with urban amenities and at typical
urban densities, Orono has remained steadfast in its low-density approach to
environmental management and maintaining the City‟s rural character. This
contrast in development philosophy is visibly apparent as one enters Orono from
the east; the rural character resulting from this approach to managing land use
has become as highly valued by Orono residents as is the protection of Lake
Minnetonka‟s water quality.
Protecting its rural community aesthetics while maintaining and enhancing its
ecological health has come to the forefront of Orono‟s planning efforts in recent
years. While the City has reacted to the needs of a changing population by
providing for a wider range of housing options, maintaining the rural character as
that development occurs has presented difficult challenges. In 2004 the City
Council placed a moratorium on urban-density development and proceeded with
a study to define the values that make up Orono‟s rural character. . The goal was
to identify and implement methods to preserve and enhance those values while at
the same time allowing for continued residential development. The resulting
development parameters embraced by the City have been found to have equal
applicability to rural density development.
The Rural Oasis Project was accomplished through a 4-phase process that
included:
-

Phase I: Identifying Key Issues. Identification of key attributes of the Orono
landscape that are affiliated with the community‟s rural character and
potentially affected by growth;

-

Phase II: Analysis. An aesthetic and ecological analysis of significant
undeveloped parcels in the City, focusing on 3 potential development sites
and 10 important roadway corridors as examples;

-

Phase III: Development Concepts. Application of Conservation Design
strategies to the candidate development sites in order to propose new and
infill development that would protect the resources assessed in Phase II;

-

Phase IV: Implementation and Design Standards. Incorporation of the
project‟s objectives in the Comprehensive Plan as adopted City policy, and
implementation via the adoption and enforcement of appropriate ordinances.
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As a result of the Rural Oasis Project, a number of goals and guiding principles
were established to ensure that the rural character and environmental health
valued by Orono residents are maintained. These goals and guiding principles
are hereby incorporated into the Orono Community Management Plan, in
addition to the Environmental Protection Goals and Policies appearing later in
this Chapter:
Goals
Future development in Orono must achieve the following goals:
Goal #1:

Promote the conservation and enhancement of the
quality of surface water and wetlands throughout
the city, particularly Lake Minnetonka.

Goal #2:

Ensure the preservation and enhancement of the
existing "rural character" of the city.

Guiding Principles
In order to guarantee that future development in Orono will achieve the above
goals, these "Guiding Principles" for development shall be followed in the City
of Orono:
Guiding Principle #1: Promote ecologically sensitive stormwater
management. Applying an ecologically-based
stormwater management system will improve
ecosystems by reducing both reliance on manmade
infrastructure and reducing downstream runoff of
contaminants.
Guiding Principle #2: Establish and maintain native ecological
communities. Conserving and improving natural and
semi-natural areas will provide wildlife habitat and
support natural ecological functions (i.e. drainage,
filtering, buffering, etc).
Guiding Principle #3: Establish and maintain ecological connections.
Creating ecological connections will enhance
stormwater collection and conveyance, promote
ecological and wildlife corridors, and provide
recreational opportunities for residents.
Guiding Principle #4: Preserve and augment corridor enclosure.
Maintaining and improving the extent of roadway
corridor enclosures will promote community aesthetics
associated with the city's rural character.
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Guiding Principle #5: Preserve views. Mitigating the visual impacts of
development will also preserve the aesthetic elements
of the landscape.
Guiding Principle #6: Preserve and maintain landmarks and unique points
of local character. Preserving distinct cultural features
will maintain a familiar sense of place in the
community.
In order to implement the above Goals and Guiding Principles, the City will
adopt a Conservation Design Ordinance that incorporates a Master Planning
requirement for all subdivisions greater than 5 acres in area or guided for urban
density, as outlined in the Implementation Plan section of the Orono Rural Oasis
Project document appearing in Appendix 1 of this chapter.
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SURFACE WATER MANAGEMENT HISTORY
Orono's many miles of shoreline are especially sensitive to misuse or
overdevelopment. As the interface between land and water, the shoreline is ever
changing. Shorelines are subject to continual erosion by wave action, ice
buildup or unstable soil conditions. Droughts dry out vegetation and heavy rains
or snow melt cause land slippage.
On top of these natural pressures, man is drawn to the lake and the shoreline
often becomes his battleground with nature. Lake access often means active use
and construction of buildings and structures causing unnatural soil loadings,
vegetation removal, and land alteration. Exposed soil becomes more subject to
erosion and man-made hardcover increases direct runoff quantity and speed.
Power boats increase wave action and, more damaging, stir up the lake bottom
causing release of nutrients and increased turbidity.
The impact, of course, is a degradation of water quality, impaired lake access and
a change in the natural aesthetics which drew people to the shore in the first
place. Legal considerations become entangled when lot descriptions conflict or
become inconsistent due to changing water levels or shoreline locations.
Therefore, planning considerations must recognize the desirability of human
interaction with the lake while at the same time providing for protection of
nature's sensitively balanced shoreline ecology.
Flood protection and floodplain management are extremely important to a
community as closely associated with water resources as is Orono. Orono has
no river system and therefore has no potential for swift, destructive floods in the
typical sense. But general highwater conditions have the potential of affecting
many properties by slowly rising water levels, shoreline destruction and high
water tables. Most critical are those residences built on low-lying peninsulas
such as Baldur Park, where a combination of high water levels and wave action
caused by powerboats or high winds may cause severe shoreline erosion. In
addition, flooding of upstream marshes may tend to cause localized backups or
drainageway overloads.
Orono has participated in the National Flood Insurance Program and has therein
undertaken detailed studies of flood-prone areas. Very few structures are actually
affected but care is necessary to ensure no future flood plain encroachment and
no future loss of natural ponding areas which would result in higher water levels
elsewhere. The general trend seems to be potential for increasing high water
problems as urbanization spreads in other areas of the watershed thereby
reducing natural ground water assimilative capacity, eliminating ponding areas
and increasing storm water runoff quantities and speed. Therefore, Orono will
preserve its wetlands as much as possible to alleviate downstream flooding.
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Management of storm water runoff is essential for protection of the water
quality of Lake Minnetonka, for preservation of the natural wildlife habitat
of the marshlands, and for protection against flooding and flood damage.
The discussions above about Lake Minnetonka's water source, about wetlands
function, shoreline protection and flood prevention all have a common
connection to storm water management. The following sections are excerpts and
highlights of the pertinent studies referenced above:
The Metropolitan Council's 208 Water Quality Management Plan (1979)
explained storm water pollution potential as follows:
"Background
The problem of urban storm water runoff and the variable pollutants it carries
has received an increasing amount of national attention in the past five years,
largely because the contribution of unrecorded sources to water degradation had
previously not been assessed. Literally hundreds of millions of dollars of
pollution abatement funds are at stake, requiring careful allocation decisions.
The primary water quality problems occurring as a result of urban runoff are
caused by accumulation of pollutants and/or by short, intense 'shock loads' that
result in immediate water quality effects. National studies are showing
repeatedly that urban nonpoint inputs are a significant part of total water
pollution loading. They contribute a load of pollutants equivalent or greater in
some parameters than those released annually by municipal and industrial point
dischargers (this has been locally confirmed by the "Harza Study" as being
particularly relevant to Lake Minnetonka).
Urban Stormwater Pollutants and Pollution Process
The primary pollutants moved by urban stormwater are sediment, oxygendemanding substances, nutrients, heavy metals, bacteria, chlorides from road
salt, oil and grease, pesticides and poisonous compounds called polychlorinated
biphenyls (PCB's).
Sediment from urban runoff merits primary attention both as a pollutant itself,
and because of the tendency of some metals, nutrients and pesticides to adsorb
onto fine soil or organic particles under certain conditions. Urban stormwater
quality has sediment concentrations generally far greater than those of raw
sewage, with predominant sources of sediment being erosion, atmospheric
fallout and vehicular deposition. The detrimental effects of sediment include
decreased light penetration, settling on lake or stream bottoms, transport of
adhered pollutants, clogging of fish gills and decreased aesthetics. In general,
urbanization will increase sediment loads, with areas of rapid development
contributing the largest loads, but with fully developed areas also contributing
large sediment volumes.
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Oxygen-demanding substances introduced by urban runoff threaten receiving
water bodies with oxygen depletion resulting from biological and chemical
degradation of oxidizable material. Oxygen demand is best represented through
chemical oxygen demand (COD), but biochemical oxygen demand (BOD) has
historically been used as the most convenient means of reporting demand. BOD
and COD concentrations occurring in stormwater runoff are approximately
equal to those of secondary treatment effluent. The degree to which oxygen is
lost as a result of this demand depends upon the amount of degradable material
in the stormwater, benthic oxygen demands and the physical nature of flow in
the receiving water body.
Nutrient (nitrogen and phosphorus) input resulting from urban runoff is
critical, since it becomes a contributing factor in eutrophication of
downstream inactive waters. Nutrient input levels are generally less than
inputs from municipal treatment sources, but nevertheless are significant to the
total water quality condition. Phosphorus input to water bodies, particularly
lakes, has in most cases been found to be the limiting element in determining
algal productivity. Nutrient character in the storm water runoff is highly
dependent upon oxygen conditions, pH and physical conditions such as
sediment and organic content in the water.
Toxic heavy metal loading from urban runoff merits attention as a potential
nondegradable aid to stream deterioration. Metals are capable of reaching
critical levels in quiet areas where they are able to accumulate in bottom
sediments. Loading of heavy metals during a storm contributes a significant
portion of the entire load to urban streams.
Other constituents of urban runoff of concern, but of variable severity, include
bacteria, chlorides (C1) from road salt, oil and grease, pesticides and PCB's.
These pollutants can be locally severe depending upon receiving water
conditions and proximity to source areas.
The major identified sources of urban stormwater pollution include: vehicular
and industrial emissions and leakages, combined sewer overflows, skid control
grit and deicing salts, street and construction litter, vegetation and animal
droppings, improperly applied pesticides, atmospheric fallout and precipitation
and urban erosion. The largest inputs of urban pollutants within a developed
area come from industrial land uses, with commercial and high density
residential uses following for most pollutants.
Once pollutants are present on the urban surface, how they are moved about,
either suspended in the water or in solution, becomes very important for the
purpose of controlling them. Characteristically, an urban runoff event consists
of the washing-off of accumulated debris from a parking lot, rooftop, street, etc.,
rapidly enough to move sand, grit, leaves and the like and dissolve the soluble
chemicals. Extreme stress on the assimilative ability of the receiving water body
is generally caused by an increase in both pollutant concentration and water
runoff volume as the storm begins and overcomes normal watershed depression
storage. The phenomenon of highest concentration during an event occurring on
the rising limit of a hydrograph (runoff versus time) followed by gradual
tapering-off is commonly called 'first flush'.
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The spring thaw of snow and ice can have an impact as great as or greater than
rain. Pollutants trapped by ice and snow are released together with the
melt-water to produce a flush effect when temperatures rise enough to melt
significant amounts of ice and snow.
Other factors affecting pollutant migration include the storm pattern; physical
factors such as soil type, land slope, and type of vegetation ground cover;
infiltration into drainage systems; and amount of temporary storage available in
the watershed. The worst time for an urban stormwater runoff to occur is during
a period of low flow, high temperature and low wind, when design loads for
point source inputs have not taken into account nonpoint inputs. These
conditions overstress the ability of the stream or lake to assimilate the
pollutants.
Pollutants behave in various ways during stormwater runoff events. A typical
storm would contribute extremely variable amounts of sediment. The largest
amount of sediment per volume of runoff would follow a first flush behavior,
that is it would correspond with the greatest flow of water and then diminish.
Associated with, and often adhered to this sediment are several harmful
pollutants, including metals, nutrients, bacteria, pesticides, and PCB's.
Pollutants that adsorb to sediment generally tend to adsorb to the fine fraction,
thus increasing mobility and management difficulties.
The question of scale between individual runoff parameters becomes important
in analyzing the effects of urban runoff. For pollutants such as COD and
bacteria, the immediate areas downstream must be considered critical soon after
an event. Pollutants such as metals and nutrients, however, migrate far
downstream and have long-lasting effects."

The 208 Study concluded that urban stormwater runoff pollution is potentially a
significant portion of total annual loading for the Metropolitan Area. Further
water pollution abatement programs must consider this source of pollutant input
and change to a balanced approach from the historic practice of considering only
point sources of pollution if future water quality goals are to be reached. Future
upgrading of municipal treatment plants and industrial dischargers should be
viewed in light of potential large capital expenditures for treatment structures
versus reduced expenditures for minimum-structural or source control of
nonpoint sources of pollution. The study recommendation was that "abatement of
nonpoint pollution from urban runoff should receive high priority in future water
pollution programs".
The Minnehaha Creek Watershed District's overall plan (1969) noted that:
"Urban development rapidly increases the amount of storm run-off in an
area because the hard-surfacing of streets and construction of buildings
reduces the amount of water absorbed by the soil. In addition, urban
areas are usually graded and drainage provided to prevent accumulation
of surface water. Since ground water aquifers are normally recharged by
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seepage of surface water, increased urbanization may be expected to
bring not only greater surface water run-off but a decrease in the natural
recharge of ground water".
This finding lead to the MCWD policy that each municipality prepare a drainage
plan for surface water resulting from urban runoff and that "each community
should identify swamps and marshes to be left in their natural state", thereby
acting as settling ponds and filters and avoiding direct runoff into Lake
Minnetonka.
The "Harza Study", a program for preserving the quality of Lake
Minnetonka, (1971) determined that the limiting nutrient for algal growth in
Lake Minnetonka was phosphorus and that the natural function of marshland and
wetland was to retard surface water flow and remove nutrients, especially the
phosphorus. And, storm water, especially that portion which runs off from urban
lands, is expected to become an ever more important source of phosphorus
pollution.
The Harza Study noted that preserving wetlands will play an important part in
the future handling of storm water. As the watershed continues to increase in
population, the rate of flow following storms will tend to increase. The existing
urbanized areas were found to be approximately 25% impervious while new
urbanization tended to be 35% impervious. This factor plus the general rate of
urbanization was at that time having the effect of increasing the water resources
of Lake Minnetonka by an equivalent of 4.25 inches per year. This accelerated
flow rate was causing pressure for the construction of storm sewers or other
structures to convey the storm water through the low areas and to reduce the
water level increase. But, the construction of storm sewers or paved channels
allows storm water to by-pass marshes, thereby curtailing the benefit to be
derived from them. On the other hand, by anticipating problems of localized
flooding, development can be restrained in those areas, storm sewers can be
avoided and storm water can be allowed to meander naturally through the natural
filtration system of the marshes.
Therefore, the Harza Study recommended that "the present policy of preserving
lakes and marshes from filling be continued. It is further recommended that the
future construction of storm sewers be minimized to those required to alleviate
local problems. Storm runoff from the watershed should be encouraged to flow
over marshes, not through them in conduits or around them. An attempt should
be made to locate those areas adjacent to marshes which may be flooded
intermittently because of increased runoff caused by future developments. These
areas should be reserved from further development just as though they were a
portion of the adjacent marsh".
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The Metropolitan Council's Storm Water Impact Investigation (1973)
included several pertinent conclusions, as follows:
1.

The total quantity of storm water runoff will increase if present urban
development practices are continued.

2.

The impact of converting an area of undeveloped land to dense
residential use will increase the pollution load from that area by more
than ten (10) times.

3.

The storm water from dense residential areas averages fourteen times
greater phosphorus concentrations than the lakes, based on the results of
this study, other similar studies in Minnesota, and that found in literature.
These concentrations are over nine times greater than the concentrations
associated with nuisance algae blooms.

4.

Storm water runoff accounts for almost all of the nitrogen and
phosphorus added to the lakes and streams. This conclusion is based on
average flows and quality of the effluents from sewage treatment plants
compared to the flows and quality of the storm water runoff.

Based on this data and the previous published studies, the Storm Water Study
included the following recommendations:
1.

The objectives of storm drainage design should be revised from rapid
disposal to concepts which will decrease the impact of storm water by
reducing peak flows and improving quality.

2.

The design criteria should include concepts such as on-site disposal,
retention ponds, retention of recharge areas and marshes, grass waterways,
and other new methods of management of storm water which may decrease
capital requirement for new development.

The following storm water policies and guidelines were then recommended for
consideration and adoption by the Metropolitan Council. These guidelines
applied to the development of municipal and private drainage plans and storm
water drainage systems including additions to existing facilities, and particularly
applied to Orono in its endeavor to protect and preserve Lake Minnetonka:
a.

The systems shall be compatible with metropolitan and local flood
control plans.

b.

Storm water drainage shall be discharged to marshlands, swamps,
retention basins or other treatment facilities prior to entering the public
waters
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c.

Diversion of storm water to marshlands or swamps shall be encouraged
for existing or planned surface drainage wherever marshes and swamps
occur naturally and are feasible as receiving bodies.

d.

Marshlands and swamps receiving storm waters shall include provisions
for water level control.

e.

Temporary storage areas or retention basins scattered throughout
developed areas shall be encouraged where feasible to reduce peak flows,
erosion damage, and possibly reduce the total cost to the community.

f.

Wide, shallow, grass waterways, where feasible, shall be used as
overflow channels from the retention basins to form an above-ground
drainage network. This waterway concept should be coordinated with the
greenways and open-space plans of the municipalities.

g.

Natural vegetation shall be used to reduce erosion in the waterways and
act as a buffer between developed land and the retention basins.

h.

The practice of storing all storm water from natural units on that unit
shall be encouraged. Many residential lots may be amenable to this
concept and thus, ideally, whole subdivisions may be handled by this
method.

i.

If marshland swamp disposal is not practical, some means to reduce the
level of settleable and suspended solids shall be constructed.

j.

The drainage system components should be designed to maximize
upstream storage.

k.

Facilities for temporary storage or for treatment of surface runoff shall be
designed for the discharge from a 100-year storm.

Orono's 1974 Surface Water Management Plan was a detailed quantitative
analysis of Orono's entire surface water drainage system. All wetlands and
marshes were individually reviewed as far as watershed, urbanization, runoff
characteristics, nutrient assimilative capacity and ponding capacity.
Pollution loads to the marshes and ponds were determined based on phosphorus
as the limiting nutrient. These loads took into consideration tributary acreage and
potential development on the tributary lands. The maximum phosphorus loading
comes from high density residential development and is 3.46 lbs/acre/year.
The assimilative capacity of the marshes was determined using two rates.
Permanent standing water has an assimilative capacity of 4 lbs/acre/year.
Permanent standing water was defined as areas of the marshes having cattails
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and other emergent vegetation. The dryer areas of the marsh, which have water
in them only intermittently, absorb a greater amount of phosphorus and have an
assimilative rate of 20 lbs/acre/year.
The study data was then compiled into one table listing all identified marshlands
in the City for purposes of determining minimum required marsh areas necessary
to properly detain the surface water runoff, thereby avoiding flooding and
affecting nutrient assimilation. The data included in this table is outlined as
follows:
1.

Names of watersheds and code names for sub-watersheds.

2.

Acreage drained to the individual marshes, with totals for the drainage
areas where necessary.

3.

The acreage of permanent water in the specified marshes and totals when
necessary.

4.

The acreage of intermittently flooded wetland and totals when necessary.

5.

The pollution assimilative capacity for each specific marsh with totals
when necessary.

6.

The maximum residential density pollution potential for each specific
drainage area with totals when necessary.

7.

The percentage of the marsh needed to assimilate the projected pollution
in its drainage area.

8.

The acreage, if any, with the potential for development of duck ponds,
within a marsh (located in permanent standing water and computed from
the water quality data).

9.

The acre feet of storage available within the marsh.

10.

The acre feet of storage required to prevent the flood level from rising
more than 1/2 foot.

11.

The percentage of each marsh needed to control flooding from a 24-hour,
100-year storm.

The statistical result of this study was the realization that a natural storm water
drainage and filtration system was economically practical for Orono, but that
excessive urbanization would outstrip the natural capacity of most of the
wetlands leading to flooding potential and to increasing levels of nutrient
pollution in Lake Minnetonka. Three of the twelve study recommendations were
most significant in terms of the effect on the 1980 CMP:

City of Orono Community Management Plan 2008-2030

Page 3A-23

CMP Part 3A. Environmental Protection Plan____________________________________________

1.

Every available means should be utilized to preserve the natural water
storage and treatment system, which is one of Orono's best assets.

2.

The City of Orono should protect land adjacent to marshes which require
more than their total existing areas to control storm water runoff and
preserve the water quality.

3.

The City of Orono should acquire supplementary land which is needed to
preserve the integrity of the natural system of pollution treatment and
runoff control.

Orono took these recommendations to heart in its planning during the mid1970's, via adoption of more stringent development standards that allowed for
the preservation of wetlands and required large minimum lot sizes to avoid the
detrimental effects of urbanization.
As of today the consideration of non-point stormwater pollution has been fully
enfranchised into the regulatory context in which Orono operates. Working with
the Minnehaha Creek Watershed District (MCWD) and development partners,
Orono requires non-point source controls of all new development. Through its
2009 Local Surface Water Management Plan, Orono identifies specific projects
to further reduce its pollutant load to Lake Minnetonka and Long Lake.
Preservation of wetlands is now required by state law. The wetland conservation
act, passed in 1993, prohibits wetland alterations except in special cases. Where
wetlands are unavoidably altered, such as through major transportation projects,
mitigation for the loss of wetland acreage is necessary. The current Minnesota
Pollution Control Agency Stormwater Construction Permit, which regulates any
construction activity greater than one acre, specifically prohibits untreated
stormwater discharges to Minnesota wetlands, lakes, and streams. In the current
regulatory context, wetlands still function as part of the stormwater system,
further filtering treated stormwater and attenuating major flood events, but they
now get protections formerly reserved for lakes. Unfortunately, urbanization
prior to the 1993 Act destroyed many wetlands and the loss of these filtering and
flood attenuating systems is the major cause of water quality degradation in the
Metropolitan Area‟s lakes and streams.
Based on the Metropolitan Council‟s 208 Study conclusions, the Council began
emphasizing stormwater pollution controls. The Environmental Protection
Agency‟s National Urban Runoff Program (NURP) studies confirmed this
approach. In the two decades following the 208 Study, Metropolitan Council
and metropolitan area municipalities and watersheds moved toward requiring
non-point stormwater treatment through the use of water quality ponds. These
ponds functioned as sediment traps and were generally successful in removing
pollutants attached to soil particles.
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It became apparent however that sedimentation alone would not be sufficient to
protect the region‟s surface waters. This realization refocused water quality
mitigation toward reducing runoff volume through infiltration systems operating
in conjunction with sedimentation ponds. As municipal and watershed
management programs evolved over the past decade, the runoff volume
emphasis has grown. At present, Minnehaha Creek Watershed District is
rewriting its rules to include a runoff volume management standard and in 2008
the Minnesota Pollution Control Agency revised to the stormwater construction
permit to require infiltration of projects draining to an impaired water. Orono‟s
own management program will be consistent with that of the MCWD.

SURFACE WATER MANAGEMENT PLAN REQUIREMENTS
The City of Orono‟s 2009 Local Surface Water Management Plan serves as a
comprehensive planning document to guide the City in conserving, protecting,
and managing its surface water resources. Orono updated its 2002 Surface Water
Management Plan in conjunction with its Comprehensive Plan Update and the
updated 2009 Local Surface Water Management Plan stands separate from the
Comprehensive Plan document though it is summarized here. Orono intends this
plan to meet the requirements detailed in Minnesota Statutes 103B and
Minnesota Rules 8410, administered by the Minnesota Board of Water and Soil
Resources. The Local Surface Water Management Plan also seeks consistency
with the goals and policies of the Minnehaha Creek Watershed District and with
the requirements and guidance provided in the Metropolitan Council‟s 2030
Water Resources Management Policy Plan.
A. Minnesota Statutes and Rules
In 1995, Minnesota Statutes section 473.859, subd. 2, was amended to make the
local surface water management plan required by Minnesota Statutes section
103B.235 a part of the land use plan of the local comprehensive plan. Section
103B.235 provides that a local surface water management plan should be
prepared once a watershed plan for the area has been approved. Section
103B.235 also generally identifies the content requirements for the plan. The
Local Surface Water Management Plan must be submitted to both the watershed
management organization(s) within whose watershed the community is located
and to the Metropolitan Council for its review. Appendix B-2 of Metropolitan
Council‟s Water Resources Management Policy Plan outlines the statutory
requirements for content.
B. Minnehaha Creek Watershed District
The Minnehaha Creek Watershed District was established in 1967 and completed
its first Water Resources Management Plan in 1969. The 1982 Metropolitan
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Surface Water Management Act ("Chapter 509") compelled regional and local
watershed management planning, including preparation of a watershed
management plan by the MCWD. Development of the second generation
MCWD plan was completed in 1997. The focus of these earlier plans was on
identifying problems and solutions relating to water quality degradation resulting
from urbanization and on preventing further degradation from future
development.
During the period 2004-2006 the MCWD completed a number of specialized
studies including detailed analyses of the condition of lakes, streams and
wetlands in the watershed, and an extensive Hydrologic and Hydraulic analysis
of existing and expected future hydrologic and water quality conditions. The
District‟s 2006 Comprehensive Water Resources Management Plan consolidates
the findings and recommendations of those studies, and focuses on the Water
Resource. It steps away from a 'one size fits all' regulatory approach to a
performance management structure, and recognizes that different water bodies
require different levels of protection. Individual Subwatershed Plans set forth
comprehensive and holistic hydrologic, water quality and ecological integrity
goals for the lakes, streams and wetlands within the watershed. Structural and
non-structural approaches to obtaining these goals are detailed by subwatershed.
Orono has significant areas of land in the Long Lake Creek, Painters Creek and
Lake Minnetonka subwatersheds, with a very small area in the Gleason Lake
subwatershed. In addition to the statutory, rule and Metropolitan Council
requirements, the MCWD Plan identifies additional items which must be
addressed by each of the 29 cities within the District. Basic required elements of
each local plan include:
a) preparation of a local water management plan (or amendment of an
existing plan) in conformity with the Watershed District plan;
b) establishment of a capital improvement program; and
c) adoption of local ordinances for implementation of the plan.
In addition, Orono has specific requirements established by the MCWD‟s 2006
plan, among them being establishment of a program for Phosphorus Load
Reduction in certain Lake Minnetonka bays and creeks; identification of known
flooding areas and establishing an appropriate plan to address them; assessment
of the need for erosion control at specified stormwater pipe outflow locations;
and identifying strategies for protecting and conserving the hydrologic and
ecological values of Key Conservation Areas within the City.
C. Metropolitan Council 2030 Water Resources Management Policy Plan
Orono‟s 2009 Local Surface Water Management Plan will be submitted to
Metropolitan Council for its review concurrent with the review by the
Minnehaha Creek Watershed District. According to Metropolitan Council,
failure to have an updated local surface water management plan consistent with
the requirements found in Appendix B-2 of the Council‟s 2030 Water Resources
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Management Policy Plan will result in a metropolitan system impact.
Metropolitan Council has expanded the content required by statute. This
expanded content is provided in Appendix B-2 of the Water Resources
Management Policy Plan and is summarized here:
A strong policy statement toward nondegradation of surface water
resources.
Adopting official controls that control peak runoff rates (for the 2, 10,
and 100-year rainfall events) and lead to total suspended solids and total
phosphorus reductions of 80% and 50%, respectively.
Preparing wetland management plans.
Including funding mechanisms that support implementation and
enforcement.
Integration of Orono‟s National Pollutant Discharge Elimination System
(NPDES) Municipal Separate Storm Sewer System (MS4) permit into
this Local Surface Water Management Plan.
Assessment of issues and corrective actions and Orono‟s actions to assist
in solving the issues identified.
Acknowledgement of impaired waters to which the City drains and the
City‟s perceived role in future Total Maximum Daily Loads (TMDLs).
A capital improvement plan that relates to the issues and corrective
actions.
An erosion and sediment control ordinance consistent with requirements
in the National Pollutant Discharge Elimination System (NPDES)
Stormwater Construction Permit.
Require infiltration of the first ½-inch of runoff of impervious surfaces
where soils lend themselves to this practice.
The synopsis of additional requirements picks those that Orono‟s Local Surface
Water Management Plan addresses most directly. Other requirements from
Metropolitan Council‟s guidance are addressed more specifically in 2009 Local
Surface Water Management Plan document, which is separate from the
Comprehensive Plan.
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ORONO 2009 LOCAL SURFACE WATER MANAGEMENT PLAN
The City of Orono in 2002 adopted the City of Orono Surface Water
Management Plan (SWMP) completed by Bonestroo and Associates. The City
will concurrently with the adoption of the 2008-2030 CMP adopt an update of
the SWMP. The 2009 Orono Local Surface Water Management Plan will be a
separate document reviewed by Metropolitan Council and Minnehaha Creek
Watershed District under the authority of Minnesota Statutes 103B.235.
The major policy changes from the 2002 Surface Water Management Plan relate
to infiltration and water quality treatment for new development and
redevelopment and to Orono‟s Phosphorus Reduction Plan (PRP).
Though Orono will not see significant redevelopment, the City‟s development/
redevelopment goal is to seize every opportunity to retrofit rate control,
infiltration, and water quality treatment. While this goal emphasizes taking
advantage of opportunities that present themselves, the City will also take
specific steps through its own Capital Improvement Projects to obtain the
phosphorus load reduction described within its PRP . This phosphorus load
reduction strategy is mandated in Minnehaha Creek Watershed District. Orono
must develop a plan to reduce phosphorus in its surface water discharge by 230
pounds per year over the 10-year span covered by the 2009 Local Surface Water
Management Plan update. Consequently, the update focuses on potential
projects and development controls and quantifying actual load reductions from
these activities. Projects that occurred since year 2000 will be reviewed and any
phosphorus reduction that goes beyond what is otherwise required will be
credited toward the 230 pound per year reduction.
Orono‟s Local Surface Water Management Plan requires the use of functions and
values assessments as a companion to the wetland delineations that typically
accompany development applications. City-wide wetland inventories conducted
by Orono and then the Minnehaha Creek Watershed District have determined
function and values for wetlands throughout the City. According to its recent
wetland ordinance and in conjunction with the watershed, Orono stipulates
buffer and treatment standards for wetlands based on these function and values.
The Minnesota Pollution Control Agency has designated the City of Orono as a
National Pollutant Discharge Elimination System (NPDES) Phase II Municipal
Separate Storm Sewer System (MS4) community. Orono‟s Stormwater Pollution
Prevention Plan (SWPPP) is a permit requirement and addresses six minimum
control measures:
1)
Public education
2)
Public involvement
3)
Illicit discharge detection and elimination
4)
Construction site runoff control
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5)
6)

Post-construction runoff control
Pollution prevention in municipal operations

The City‟s SWPPP contains Best Management Practices within each of the listed
control measures. These were identified using a self-evaluation and input process
with City Staff. Many of the goals and policies discussed in Orono‟s 2009 Local
Surface Water Management plan are directly related to requirements listed in the
NPDES program. As a result, the Implementation Section of the plan references
the items listed in the City‟s SWPPP.
As required by statute and Metropolitan Council requirements, the 2009 Orono
Local Surface Water Management Plan identifies water resources issues within
Orono or resulting from Orono‟s stormwater discharge. The most notable among
these is phosphorus loading to the bays of Lake Minnetonka. However, other
more localized issues and corrective actions are also identified and these become
the basis for Orono‟s goal and policy statements and implementation plan.
The City has a strong interest in protecting and managing its valuable water and
natural resources, recognizing the relationships between resource protection, land
use management, development and redevelopment, and fiscal responsibility. The
City of Orono promotes sustainable stormwater management practices for
meeting its water resource management goals. Sustainable stormwater
management is well-aligned with the City‟s values. Sustainable practices capture
rain water in a decentralized system of infiltration and filtration practices. These
sustainable practices avoid collecting and conveying runoff through gutters,
catch basins, and pipes. Rather, sustainable practices look to the absorption and
infiltration of runoff through innovative and aesthetically-pleasing landscape
design and conserved natural areas.
The general goals of Orono‟s 2009 Local Surface Water Management Plan are:
Reduce capital expenditures needed to meet water quantity and quality
standards.
Minimize existing flooding and erosion and sedimentation problems
generated by surface flows.
Improve stormwater quality in waterbodies by utilizing the most
effective combination of integrated management practices and by
implementing a phoshorus reduction plan.
Protect groundwater quantity and quality by allowing for passive
treatment and infiltration of stormwater.
Promote groundwater recharge by creating additional ponding areas and
preserving existing wetlands.
Protect and enhance water recreational facilities and fish and wildlife
habitat.
Protect wetland function and values through implementation of its
wetland protection ordinance.
Preserve floodplain and natural areas
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Preserve vegetation around stormwater detention areas by leaving them
in a natural state.
Educate and involve residents and staff in surface water management.
Support other agencies, such as Minnehaha Creek Watershed District, so
a coordinated management program can be realized.
Orono‟s implementation program is based on the information developed in its
review of issues and corrective actions. This program reflects the needs and
concerns of many stakeholders including the City Council, City Staff, citizens,
and the watershed district. The implementation program also reflects the City‟s
funding capability and limitations to this capability. Consequently, among the
issues and corrective actions identified not all appear as implementation items.
Some are not there because Orono‟s role is one of supporting more regional
efforts and those regional efforts are not underway. Some corrective actions do
not appear as implementation items because other priorities, such as phosphorus
reduction or repairing erosion, take precedence.
The implementation program has three major components: the phosphorus
reduction plan, wetland restoration, and development controls. The phosphorus
reduction plan is a requirement of the Minnehaha Creek Watershed District.
All implementation items, including wetland restorations and development
controls, will be assessed for phosphorus reduction potential in order to
determine progress made in reducing phosphorus loads to Lake Minnetonka.
Additionally, the City will review past activities – going back to the year 2000 –
as to whether any phosphorus reduction occurred there. Orono‟s Phosphorus
Reduction Plan includes a five-year projection of reduction for specific projects
outlined in the City‟s capital improvement plan. The annual report to Minnehaha
Creek Watershed District will include an assessment of projects for one
additional year, as well as potential activities under consideration for
implementation in the next five years.
The City‟s current capital improvement plan includes several projects that
directly address issues identified in the 2002 Surface Water Management Plan.
However, the 2009 update looks specifically at funding sources so that Orono
can prioritize these expenditures.
Review and adoption of Orono‟s 2009 Local Surface Water Management Plan
will follow the procedure outlined in Minnesota Statutes 103B.235:
„After consideration but before adoption by the governing body, each local
government unit shall submit its water management plan to the watershed
management organization[s] for review for consistency with the watershed
plan. The organization[s] shall have 60 days to complete its review.‟
„Concurrently with its submission of its local water management plan to the
watershed management organization, each local government unit shall
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submit its water management plan to the Metropolitan Council for review
and comment. The council shall have 45 days to review and comment upon
the local plan. The council‟s 45-day review period shall run concurrently
with the 60-day review period by the watershed management organization.
The Metropolitan Council shall submit its comments to the watershed
management organization and shall send a copy of its comments to the local
government unit.‟
„After approval of the local plan by the watershed management
organization[s], the local government unit shall adopt and implement its plan
within 120 days, and shall amend its official controls accordingly within 180
days.‟
Periodic amendments may be required to incorporate changes in local practices.
In particular, changes in the Minnehaha Creek Watershed Management Plan or
the watershed district rules may require revisions to the 2009 Local Surface
Water Management Plan. Plan amendments will be incorporated by following
the review and adoption steps outlined above.
Orono‟s National Pollutant Discharge Elimination System (NPDES) Municipal
Separate Storm Sewer System (MS4) Permit requires an annual public hearing.
At the time this hearing is held each year the City will also submit to Minnehaha
Creek Watershed District a report on the amount of phosphorus reduction
obtained through projects that year. This report will also update the 5-year
projected Capital Improvement Plan by one year and will thus present a revised
estimate of projected phosphorus reduction.
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FLOOD PLAIN MANAGEMENT
An element of surface water management addressed in the SWMP Goals is the
management of flood plains and wetlands. The City of Orono originally adopted
a Flood Plain Ordinance in 1970, which has since been revised and updated on a
regular basis, the last revision being a major update in 2004. The principles of
flood plain regulation go hand-in-hand with those of stormwater management.
The intent of this ordinance is to promote the public health, safety and general
welfare and to minimize the incidence of periodic inundation of flood hazard
areas which results in potential loss of life, loss of property, health and safety
hazards, disruption of commerce and governmental services, extraordinary
public expenditures for flood protection and relief, and impairment of the tax
base, all of which adversely affect the public health, safety, and general welfare.
Development in such areas, if allowed to occur, would result in loss and damage
to public and private improvements and subsequent expensive construction of
public mitigation projects, in the irreparable destruction of these valuable natural
resources typical of these areas, loss of water retention facilities, and degradation
of open space and wildlife habitats. The City will be best served by retention of
open land uses which would locate permanent structures and artificial
obstructions in a manner that would not obstruct the passage of waters nor
destroy the natural public waters, marshes and wetlands within the City.
The specific goals and intents of floodplain management in Orono include:
1.

Reduce danger to health by protecting surface and groundwater supplies
from the impairment which results from incompatible land uses by
providing safe and sanitary drainage.

2.

Reduce the financial burdens imposed both on this community and on
communities within the Minnehaha Creek Watershed District and the
individual therein by frequent floods and overflow of water on lands.

3.

Permit and encourage planned development land uses which will not
impede the flow of floodwater or cause danger to life or property.

4.

Permit and encourage land uses compatible with the preservation of the
natural vegetation and marshes which are a principal factor in the
maintenance of constant rates of water flow through the year and which
sustain many species of wildlife and plant growth.

5.

Avoid fast runoff of surface waters from developed areas to prevent
pollution materials such as animal feces, motor oils, paper, sand, salt and
other debris, garbage and foreign materials from being carried directly
into the nearest natural stream, lake or other public waters.
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6.

Encourage a suitable system of ponding areas to permit the temporary
withholding of rapid water runoff which contributes to downstream
flooding and general water pollution giving preference to areas which
contribute to groundwater infiltration and recharge, thereby reducing the
need for public projects to contain, store and control such runoff.

7.

Provide sufficient land area to carry abnormal flows of storm water in
period of heavy precipitation, and to prevent needless expenditures of
public funds for storm sewers and flood protection devices which proper
planning could have avoided.

8.

Prevent the development of structures in areas unfit for human usage by
reason of danger from flooding, unsanitary conditions or other hazards.

9.

Prevent the placement of artificial obstructions which restrict the right of
public passage and use of the bed, bank and water of any creeks, marshes
or watercourses within the City.

10.

Protect against potential loss of life, loss of property, health and safety
hazards, disruption of commerce and governmental services,
extraordinary public expenditures for flood protection and relief, and
impairment of the tax base, all of which adversely affect the public
health, safety and general welfare.

Orono‟s 2004 Floodplain Management Ordinance uses methods of analyzing
flood hazards which are consistent with the standards established by the
Minnesota Department of Natural Resources. The Ordinance is compliant with
the rules and regulations of the National Flood Insurance Program codified as 44
Code of Federal Regulations Parts 59--78, as amended, so as to maintain the
community's eligibility in the National Flood Insurance Program. Orono‟s
defined flood plains are depicted on Map 3A-6.
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SHORELAND MANAGEMENT
The City of Orono in 1992 adopted a comprehensive Shoreland Management
Ordinance, pursuant to the authorization and policies contained in Minnesota
Statutes, Chapter 103F, Minnesota Regulations Parts 6120.2500-6120.3900, and
the planning and zoning enabling legislation in Minnesota Statutes, Chapter 462.
The purpose of the Shoreland Management Ordinance is to promote the public
health, safety and general welfare by providing for the wise subdivision, use and
development of shorelands abutting public waters that exist within the City‟s
corporate boundaries. The City recognizes that the uncontrolled use and
development of shorelands has a negative impact on not only the quality of
surface waters, but on the economic, recreational and natural environmental
values of shorelands and the waters they surround.
The specific intent of the Shoreland Management Ordinance is:
1.

Protect the water quality of Lake Minnetonka and other lakes within the
City by allowing development of uses in the shoreland areas which are
compatible with the goals and policies of this Community Management
Plan.

2.

Provide appropriate standards for development which will minimize the
impacts of shoreland development on the water quality and the economic,
aesthetic, and natural environment values of Orono‟s lakes.

Orono‟s defined Shoreland Overlay District is depicted on Map 3A-7.
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TREE PRESERVATION
Northern Orono‟s natural landscape is characterized by its rural vistas
interspersed with many areas of woodland, including vestiges of the “Big
Woods” characterized by large old hardwoods with a high overstory that shades
the ground below, limiting understory growth. The most pristine of these Big
Woods sites have been preserved by generous donations of acreage to the
MnDNR by a number of area property owners, resulting in the Wolsfeld Woods
and Wood-Rill Scientific and Natural Areas.
Other forested acreage in the rural portion of the City is characterized by wooded
hills interspersed with wetlands that in some cases have never been cleared, but
equally as common are former farm fields that no longer are used agriculturally
and may have younger stands of native species. A majority of these wooded
lands are in private ownership, although certain parcels have been preserved via
acquisition as City parks, such as Lowry Woods, the Highwood Nature Preserve,
the and Saga Hill Nature Preserve.
Former farm fields that have been developed residentially over the last 20-40
years in central and northern Orono typically exhibit a strong growth of
transplanted hardwoods and conifers, creating an „urban forest‟ of sorts. While
the City has not taken a strong role in encouraging revegetation in these
neighborhoods, residents clearly have shown a desire for a wooded setting.
Where residential development has occurred in already wooded areas, developers
have been cautious about preserving woodlands that add to the value and
marketability of residential sites. Additionally, Orono‟s subdivision codes have
long required the planting of boulevard trees where necessary, to set the tone for
new development.
Orono‟s primary thrust for tree preservation has been along the lakeshores,
where a prohibition on removal of mature trees within 75' of the shoreline has
been in place since the mid 1970's. These regulations were strengthened in the
early 1990's by adoption of ordinances prohibiting clearcutting near the
lakeshore and on steep slopes and bluffs in the shoreland.
Tree Preservation Policy
1.

The City finds that its trees and woodlands provide numerous benefits
including, but not limited to: stabilization of the soil by the prevention of
erosion and sedimentation, reduction of storm water runoff, improvement
of air quality, reduction of noise pollution, control of urban heat island
effect, protection and increase of property values, protection of privacy,
energy conservation through natural insulation, providing habitat for
birds and other wildlife, and conservation and enhancement of the city's
physical and aesthetic environment.
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2.

It is the City‟s policy to preserve and protect significant trees, stands of
trees and wooded buffer areas, the loss of which as a result of land
disturbances associated with the process of development or construction
would adversely affect the character of the City and the integrity and
quality of its development. The City recognizes that, despite the best
efforts of the City and property owners, trees may occasionally be lost in
the development or construction process. In those cases tree replacement
or reforestation shall be required.

3.

The City will study whether adoption of additional tree protection and
replacement ordinances is necessary to accomplish these goals.
Additionally, the adoption and implementation of a Conservation Design
ordinance will occur concurrently with adoption of this CMP update,
requiring ecological analysis for all new residential developments greater
than 5 acres.

4.

The eradication of exotic vegetation species such as buckthorn will be
encouraged in all wooded areas. However, in Shoreland areas where
complete removal of buckthorn may leave a relatively bare lakeshore,
plans for revegetation may be required.
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QUALITY OF LIFE PRESERVATION
Orono‟s primarily residential character has resulted in an environment that is
relatively free from the noise pollution of major roadways, the light pollution of
commercial and industrial development, and other negative impacts such as
odors, vibration, toxic emissions, glare and visual clutter that are common in
non-residential areas. The residents of Orono place a high value on the quality
of life provided by the lack of such negative impacts.
The City of Orono is committed to preserving the qualities that make Orono an
attractive residential community while providing an adequate level of the
necessary services, commerce and industries required to support the community.

Preservation of Dark Skies
A key element that adds to the quality of life in Orono is its dark night sky. The
ability to view a naturally dark, star-filled sky is a precious resource as valuable
as our forested landscapes and our fresh air and clean water. But this inspiring
amenity can be easily lost in the presence of inappropriate and unnecessary
outdoor lighting.
While artificial lighting is clearly needed to allow us to see our way in the
darkness, the quality of that lighting can have a profound effect on our night-time
security and enjoyment. Three of the most serious problems associated with
outdoor lighting include glare, light trespass, and sky glow.
Glare. One of the basic premises of effective lighting is to illuminate only what
we wish to see. When we see a distant point of light, we are seeing light from
the fixture rather than what the light is intended to illuminate. We are observing
glare that can severely hamper the vision of drivers, pedestrians, boaters and
cyclists, creating a hazard rather than increasing safety. Glare can be an
annoyance as well as an energy-waster. Poorly-designed fixtures can waste 3040 percent of the light they produce by glaring onto neighboring properties and
into the night sky.
Light Trespass. Light trespass is light from a source on one property spilling
onto an adjacent or nearby property where it may be unwanted and unneeded.
Common sources of light trespass are streetlights and home security lighting.
Poorly designed outdoor lighting shines out into the neighborhood, illuminating
areas that were not intended to be lit, shining into bedroom windows and
disturbing sleep, creating an unattractive look to the area.
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Sky Glow. The illumination of clouds, moisture and and airborne matter by
lighting often results in diffuse light in the night sky called „sky glow‟. This
brightening of the night sky makes it difficult to view the stars, and in highly-lit
urban areas can practically turn night into day.
In addition to these disruptive effects of improper lighting, the amount of energy
wasted can be significant. This waste of energy results in higher energy costs
and increased environmental pollution from unneeded power generation.
Dark Sky Policies.
1.

The City finds that preservation of dark skies is an important factor in
maintaining the quality of life in Orono, and that inappropriate and
unnecessary outdoor lighting can lead to glare, light trespass, sky glow
and other negative impacts inconsistent with dark skies.

2.

Orono will encourage the use of efficient and properly designed outdoor
lighting to limit the occurrence of these negative impacts while providing
for the necessary levels of safety, security and visibility appropriate to the
area being illuminated.

3.

The City will investigate and consider adopting ordinances providing
minimum standards for outdoor lighting, with the intent of minimizing
light pollution without significantly inhibiting safety and security.
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ORONO'S ENVIRONMENTAL PROTECTION COMMITMENT
The Goals and Policies of this Chapter are basic to the remaining sections of the
Community Management Plan. Without environmental stability, Orono's
character and vitality would be lost. With environmental care and concern,
Orono citizens expect their forefather's heritage to live on for generations to
come.

ENVIRONMENTAL PROTECTION GOALS
1.

Preserve the quality of Lake Minnetonka.

2.

Preserve the quality of all other lakes in Orono.

3.

Preserve the City's marshland, wetland and natural drainage system.

4.

Provide for surface water management such that the City is
protected from both flooding hazards and pollution hazards.

5.

Protect the City's ground water resources from pollution and from
depletion.

6.

Protect the City from air, water and noise pollution.

7.

Preserve open space, light and air, including solar access for all
properties.

8.

Preserve a reasonable amount of native woodlands as an integral
part of Orono's heritage.

9.

Protect and preserve a reasonable amount of natural wildlife habitat
in woodlands and wetlands.

10.

Protect the land from soil erosion and the hazards of dust and
siltation.

11.

Preserve greenways and open space corridors.

12.

Promote conservation and enhancement of the quality of surface
water and wetlands throughout Orono, particularly Lake
Minnetonka.

13.

Ensure the preservation and enhancement of the existing "rural
character" of the city.

14.

Preserve Orono’s dark night skies and minimize light pollution.
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GENERAL POLICIES FOR NATURAL RESOURCE MANAGEMENT

1.

Orono will promote and support the formulation and
implementation of environmental protection policies by other Lake
Minnetonka area municipalities and responsible government
agencies. Even though Orono plays a key role in the protection of Lake
Minnetonka, permanent preservation of the quality of Lake Minnetonka
is impossible without coordinated policies and without active
implementation of proven protective measures. Environmental
enforcement may be difficult in the face of development pressures, but
without commitment and sacrifice, a nibbling effect will surely place the
goal beyond reach and beyond recovery.

2.

Environmental protection policies will continue to be utilized in the
formation of all other goals and policies in this CMP. Orono's
commitment to environmental quality is carried throughout each element
in this comprehensive plan, coloring the goals, policies and
implementation practices in every facet of municipal responsibility.

3.

Development density will be limited to a level which will not overload
the natural surface water drainage and filtration system.
Urbanization increases the speed and quantity of surface runoff while
decreasing the water quality. The use of supplementary stormwater runoff
quality and quantity management systems such as artificial ponding will
continue to be implemented as required by local, state and federal
standards, but such methods will not override the basic premise of
reliance on natural systems. Therefore, development density will not be
increased to a level at which the capacity of natural systems to assimilate
nutrients and handle flow rates and volumes is exceeded.

4.

Surface water runoff will be directed through the natural drainage
system. Direct runoff into the lake will be avoided and will be
prohibited whenever possible. The longer the routing of storm water
between source and the lake and the longer the duration of ponding in a
wetland or other stormwater holding area, the more nutrients are
assimilated and the more silt is settled. The result of extended retention
will be improved lake water quality. The use of supplementary ponding
or other management practices for pre-treatment of stormwater upstream
of wetlands will be required for new development, and will be added to
serve existing development when practical and feasible, but will not
provide a basis for overall density increases in Orono.
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5.

Natural drainageways will be favored over artificial storm sewers.
Storm sewers increase the speed and concentration of runoff and provide
no natural filtration or nutrient assimilation. Storm sewers will only be
utilized in local flood prone areas or where there is soil erosion insolvable
by natural means. Whenever possible, storm sewer outlets will be
directed to pre-treatment facilities or natural drainageways, and when
feasible the discharge from storm sewers will be routed through wetlands
before discharging into the lake. Storm sewer systems will not be
considered for new developments or where satisfactory natural drainage
systems already exist. Where storm sewers are needed, all efforts shall
be taken to minimize their impacts on receiving waters.

6.

The wetlands and marshlands of the city will be protected and
preserved as wildlife habitats, as unique open spaces, and as the only
economically practical method of flood protection and storm water
runoff filtration. The water quality studies of the 1970s recommended
preservation and utilization of wetlands as the key element of an
integrated, permanent surface water quality management program for
Lake Minnetonka. Orono‟s early positive response to those
recommendations has been bolstered by regional, state and federal
programs and laws that have since established wetland preservation (and
protection) as a high regulatory priority. Orono‟s recently updated
wetland protection ordinances in concert with the additional regulatory
authority of the MCWD, the MnDNR, MnBWSR and the Corps of
Engineers will continue to provide an aggressive program to retain and
enhance the viability of the City‟s wetlands.

7.

Protection of the City's marshland, wetlands and drainageways shall
include protection of adjoining lands and prevention of drainage,
filling, dredging or wetland vegetation removal. Ordinances that
establish buffers around wetlands and additional setbacks for all land
alteration or construction will be strictly enforced. Wherever possible, the
City will acquire open space and flowage easements and covenants for
conservation of these lands.

8.

Protection of lake resources will allow reasonable access, use and
enjoyment while preventing overcrowding and excessive
encroachment. In conformance with MnDNR Shoreland Management
regulations for Recreational Development lakes, the City will continue to
prohibit overly dense development within 1,000 feet of Lake
Minnetonka. In conjunction with the Lake Minnetonka Conservation
District, lake use regulations will be promoted to limit excessive boat
density and overuse of sensitive bays. Land use regulations will continue
to be refined and enforced to provide reasonable control over building
density, land alteration and lakeshore encroachment.
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9.

Lake shorelines will be protected from alteration. Natural vegetation
in shoreland areas will be preserved insofar as practical and reasonable in
order to retard surface runoff and soil erosion, and to utilize excess
nutrients. The establishment and preservation of vegetated buffers along
lake shorelines will be promoted and encouraged. Clearcutting of the
lakeshore will continue to be prohibited. In areas of soil or wave action
erosion, natural stone rip rap shoreline protection as well as
bioengineering (plant-based) solutions for shoreline stabilization will be
encouraged. The use of artificially constructed seawalls will be
discouraged except where no other shoreline stabilization options are
feasible.

10.

Lake bed alterations will be discouraged because of adverse
short-term and long-term effects on water quality. Dredging of lake
beds releases large amounts of otherwise trapped nutrients and silt which
adversely affects water quality for long periods of time. Although the
City‟s jurisdiction over dredging in lake beds may be limited, dredging of
new channels or inlets in wetlands bordering lakes to provide riparian
access where none existed naturally will be opposed. Dredging will be
deemed appropriate in limited circumstances only where absolutely
necessary to maintain existing natural riparian access permanently lost by
something beyond the control of the landowner. Periodic low water
conditions or the owner's desire for deeper draft watercraft are not
sufficient reasons for disrupting sensitive lake beds.

11.

Development or alteration of floodplains will be restricted. Most of
the City's identified floodplains are located along the shoreline or within
designated marshlands and will be protected by other provisions
applicable to those areas. In addition, where floodplains do exist on
otherwise dry buildable land, construction, filling or alteration will be
strictly controlled so as to avoid flow restrictions, to avoid flood level
increases on other properties, and to avoid costly flood damage or
pollution dangers.

12.

Natural resource investigation will be required as part of all
development proposals. This will include topographical information,
soil analysis, drainage plans, vegetation plans, erosion control measures
and similar site data related to each project, whether public or private.
The extent of each such review will be determined by probable
environmental impact. Greater detail will be required of larger projects
than of smaller ones. As proximity to Lake Minnetonka or a major
wetland increases, so will the care and concern increase in direct
proportion.
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13.

On-site water retention facilities will be required as part of all
residential, commercial or industrial development projects whenever
necessary to maintain or improve the existing storm water runoff
patterns. Whenever a development's location, size, scope or hardcover
would tend to increase the quantity of runoff, increase the speed of
runoff, or decrease the quality of runoff, that development will be
required to provide on-site retention facilities sufficient to maintain the
existing situation or to improve the resulting runoff by reducing quantity,
reducing speed and/or improving quality. No development will be
permitted to adversely impact its neighbors, or the City, by changing
drainage patterns or by otherwise adversely affecting storm water
drainage. National Urban Runoff Program (NURP) standards will be
applied to the design of new stormwater ponds.

14.

Land use and development will not be permitted at the expense of
environmental protection. No land will be permitted to be subdivided
or built upon which is held unsuitable by the City for the proposed use
because of flood hazard, inadequate drainage, soil formations with severe
limitations for development, severe erosion potential, unfavorable
topography, inadequate water supply or sewage disposal capabilities, or
any other feature likely to be harmful to the health, safety, or welfare of
the future residents of the proposed subdivision or of the community. No
land use will be allowed to adversely affect the neighborhood's air or
water resources nor will any use be permitted to emit noise, dust,
electrical or radiation pollution.

15.

Erosion control plans and programs will be required in all land
alteration projects. Each contractor will be required to minimize the
probability of soil erosion on site and/or siltation damage downstream.
The smallest amount of bare ground shall be exposed for as short a time
as possible. Temporary ground cover will be required until permanent
cover is provided. Sediment traps will be required on slopes and between
construction sites and public roadways. Fill must be compacted and
stabilized for permanence.

16.

Erosion control Best Management Practices shall be applied to all
land alteration projects. The MPCA‟s Urban Best Management
Practices entitled “Water Quality in Urban Areas” shall be applied to the
review of proposed developments to reduce non-point source pollutant
loadings in storm water runoff. To implement this policy, the City will
incorporate these standards and requirements in its stormwater
management plan and land use controls.
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17.

Citizen efforts to protect and enhance the natural environment will
be encouraged. The City will encourage individual citizens and private
groups or organizations to be pro-active in the preservation of the
environment in which they live. Activities such as reforestation, prairie
and wetland restoration, buckthorn removal, minimizing use of
phosphorus on lawns establishment of lakeshore buffer strips and rain
gardens, lake and stream trash cleanup, and other citizen-driven efforts
are an important element in Orono‟s commitment to environmental
protection. The City will support and encourage private and public
efforts to prevent the introduction of detrimental exotic species into Lake
Minnetonka and other local water bodies.

18.

Protection and preservation of greenways and open space corridors
will be considered as part of the development process. The City will
strive to provide connectivity between and among natural and seminatural open spaces. Remnant natural areas will be preserved to the
greatest extent possible, and will be connected where appropriate by
greenways that may incorporate water resources and larger wetland
systems, semi-natural communities, and restoration of degraded natural
areas. Opportunities for recreation and pedestrian movement within and
between greenway corridors will be done in a manner that ensures no
negative impacts to sensitive natural areas.

19.

New development will be required to adhere to the methods of
Conservation Design in order to achieve the City’s environmental
protection goals. New development shall adhere to the six Guiding
Principles established through the Orono Rural Oasis Study, including:
- Promotion of ecologically sensitive stormwater management.
- Establishment and maintenance of native ecological communities.
- Establishment and maintenance of ecological connections.
- Preservation and augmentation of corridor enclosures.
- Preservation off views.
- Preservation and maintenance of landmarks and unique points of
local character.

20.

Preservation of Orono’s dark night skies will be promoted by
encouraging the use of appropriate outdoor lighting design. The City
will consider adoption of ordinances with the intent of minimizing light
pollution without significantly inhibiting safety and security.
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URBAN AREA POLICIES FOR NATURAL RESOURCE
MANAGEMENT

1.

Land use standards will limit the impact of urban encroachment on
Lake Minnetonka. Minimum lot widths will space out docks and
structural encroachments while increasing areas of natural vegetation.
The City will support the Lake Minnetonka Conservation District in its
ongoing efforts to limit the number of boats per property and the amount
of public waters available for private docking and boat storage.

2.

Retention of natural vegetation will limit the impact of urbanization
as visible from the lake. Building heights will be limited to less than the
typical tree height. Minimum green belts will be provided with
prohibitions against clearcutting or excessive thinning of vegetation.
Natural vegetation will be preserved on slopes. Retaining walls will be
discouraged except when absolutely necessary to prevent erosion, in
which case they will be screened with natural vegetation. Changes to the
topography of lakeshore lots with the intent of creating „walkout‟
situations will be discouraged because such land alterations result in an
unnatural lakeshore character.

3.

Direct runoff into the lake will be minimized. Standards regarding the
amount of impervious hardcover will continue to be aggressively
enforced for residential properties within 1000 feet of the shoreline. The
percentage of hardcover allowed within established lakeshore setback
zones shall be extremely limited nearest the lakeshore and less restrictive
further from the lake in accordance with Orono‟s hardcover ordinance
which has been in effect since 1975.

4.

All existing urban wetlands will be maintained and protected for
surface water retention and filtration. The existing urban runoff
exceeds the capacity of the urban marshes to assimilate all nutrients,
therefore additional pollution hazards would be created if any wetlands
would be lost. Additional steps to improve nutrient assimilation include
on-site retention on all new developments and storm water recycling
through the existing marshes.

5.

City maintenance practices will be designed to improve storm water
quality. Salt use for winter street treatment will be minimized. Snow
removal practices will locate temporary storage sites where they will not
overload the natural drainage system or where foreign matter, especially
salt, will not directly enter a marsh or lake. Spring cleanup will promptly
remove road sands and salts before environmental damage occurs.
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6.

A significant amount of natural woodlands and open space will be
retained on each property. Retention of the natural environment
requires careful siting and preservation of trees and open space on each
urban property.

7.

All developments will be designed to assure protection of light, air,
and solar access for neighboring properties. Requirements for
minimum lot size, amounts of open space, minimum yard setbacks, and
maximum building heights will be designed to assure protection of these
values for all urban residents.

RURAL AREA POLICIES FOR NATURAL RESOURCE
MANAGEMENT

1.

Land use standards will limit the pollution loading of rural marshes
and drainageways. Rural densities will be low enough to ensure
permanent reliance upon satisfactory on-site sewer and water systems
where municipal sewer is not feasible and to ensure that rates of
phosphorus and nitrogen generation will not adversely affect the water
quality in the natural drainage system.

2.

Rural land use densities will allow maximum retention of private
woods and open space. Low rural densities will accommodate homesites
without affecting the traditional vistas of open fields and woods. The
retention of these woodlands and marshlands will then assure permanent
habitat for our abundant wildlife.

3.

Rural wetlands and marshland will be maintained and protected for
surface water retention and filtration. As total watershed population
increases, even at our relatively low rural densities, the volume of runoff
increases as does the nutrient input. Upland marshes and wetlands will
be required for flood control water retention and for maximum nutrient
assimilative capacity. For all new development, and for existing
development where feasible and practical, man-made stormwater
management facilities will be established to augment the natural systems.

4.

The City will promote farming and animal management practices
designed to conserve the soil and ground water and minimize
pollution. Where farming occurs in the rural areas, the use of innovative
tilling methods, land banking, crop rotation and wind breaks are
encouraged to protect the native soil from erosion and deterioration.
Animal sanitation methods will be enforced to assure minimal pollution
of drainageways or ground waters.
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5.

Land use standards will limit the impact of rural encroachment on
Orono’s rural lakeshore areas. Minimum lot widths will space out
docks and structural encroachments while increasing areas of natural
vegetation. The City will establish regulations to limit the number of
boats per property and the amount of public waters available for private
docking and boat storage. The City will support efforts to minimize boat
traffic and the impacts of development on the smaller lakes, many of
which are designated as Natural Environment lakes and which cannot
withstand motorized boat traffic without sustaining severe environmental
damage.
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CMP Part 3A Appendix
Appendix 3A-1: Rural Oasis Project Report
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Executive Summary
Overview
Throughout its history, the City of Orono has identified the protection and enhancement of the
environmental health of Lake Minnetonka as its primary goal. Secondary, but closely related
goals supported pioneering efforts to manage hard cover and maintain the rural character of the
community. As the Twin Cities Metropolitan Area continues to grow, Orono has recognized the
need to strategically intensify its efforts to protect these values. Beginning in August 2004, the
city initiated the "Rural Oasis Project." This project represents the city's innovative approach to
maintain and enhance both its ecological health and rural aesthetic, while accommodating
development.
There are many good examples of communities who have successfully pursued studies to
promote community aesthetics. There are a growing number of communities that have embraced
conservation design principles and both of these important community objectives have been
implemented through ordinances, guidelines and other tools. The Orono approach is unique first
in its recognition of the fact that these two objectives are inextricably linked, and second in the
manner in which the implementation of its plan coordinates ecological and aesthetic
requirements.
These guidelines encourage the use of Conservation Design to conserve and enhance aesthetic
and ecological elements of the landscape. At the beginning of the project, a visual preference

survey was conducted to identify the positive and negative effects of development in Orono.
Simultaneously, Minnesota Land Cover Classification System (MLCCS) data and ecological
fieldwork were compiled to produce a natural resources inventory for potential development
sites within Orono. These aesthetic and ecological components were then combined to ensure
that the resulting development guidelines would address both natural resource conservation and
scenic value protection.
At the end of the Rural Oasis process, the City of Orono determined that the approach used in
the project would mitigate the impacts of growth, while improving the rural character and
environmental health of the community and its environs. The purpose of this Comprehensive
Plan Amendment (CPA) is to:
(1) describe the Rural Oasis process and findings,
(2) establish Goals and Guiding Principles, as official city policy to guide future
development,
(3) explain and illustrate the desired results of suggested design standards when applied to
potential development sites,
(4) provide procedures and ordinances to implement the Guiding Principles in the City of
Orono.
The adoption of this amendment will be the first step in establishing a set of Community Design
Standards to achieve the desired outcomes of Orono's Rural Oasis initiative.
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Definitions
Several terms relating to Conservation Design and ecological fieldwork will be used, throughout
this document. The following definitions are provided to promote understanding.
Conservation Design:

A two-phased approach to design and development that maintains
or improves ecological assets, provides infrastructure that works
with the land, and incorporates peoples’ instinctive desire to
experience nature. Some Conservation Design strategies include:
identifying and avoiding sensitive, natural features, planning
roads along contours, allowing lots to border natural open space,
integrating ecological stormwater management, using smaller lots,
and educating developer and buyers about the ecological values of
the landscape. The first phase entails an inventory and analysis of
the potential development site’s natural features, existing land
uses, and wetland delineation. The second phase entails analyzing
the design implications of the findings from the initial phase,
alternative stormwater design, and a conceptual design for road
and lot layouts.

Minnesota Land Cover
Classification System
(MLCCS):

The Minnesota Land Cover Classification System (MLCCS)
displays data on natural/semi-natural and cultural cover
types at the highest level of classification. The next four
levels of classification each reveal further specifications
such as plant types, soil hydrology, impervious surfaces and
plant species. Using MLCCS data is the first step in
producing a natural resource inventory of a development
site.

Ecological fieldwork:

The on-site work of an ecologist to determine the types of
conditions of natural resources in a specific area.

Ecological character:

Elements of the natural landscape unique to the City of Orono,
Lake Minnetonka, and its environs - including wetlands,
native vegetation, topography, etc.

Ecological communities:

Natural and semi-natural areas that provide a variable degree
of wildlife habitat and ecological services/functions based on
their species composition, vegetation structure, and level of
disturbance.

Ecological connections:

Natural and semi-natural corridors that can provide wildlife
habitat connections for animal travel and seed dispersal, natural
stormwater conveyance and management services, and
opportunities for trails and other passive recreation.
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Aesthetic character:

Elements of the Orono landscape affiliated with natural areas,
rural land uses, and historic landmarks.

Corridor enclosure:

The nature, appearance and relative degrees of screening provided
by roadside vegetation.

Rural Oasis Project
Background
The City of Orono is blessed with more Lake Minnetonka lakeshore than any other community.
The residents and elected officials of Orono have long recognized this important asset, and have
a history of working to maintain lake quality through, primarily, the strict control of
"hardcover." Hardcover, is considered to be all impervious surfaces (driveways, sport courts,
rooftops), which rush water toward the lake without the benefits of infiltration. Historically,
Orono has regulated hardcover by preserving most of its land area in large-lot 2- and 5-acre
zoning districts. More recently, however, the city has guided certain areas toward higher
densities, opening the door for a variety of new possibilities — both positive and negative.
On the positive side, Orono can now consider working with developers toward "conservation
development”, which can have benefits for Lake Minnetonka beyond merely the reduction of
hardcover. On the negative side, higher densities can be a threat to both the ecological (large
wetlands, Lake Minnetonka water quality) and aesthetic (pastureland, landmarks, views)
character of the city as a whole. With proper planning however, the negative effects can be
successfully mitigated and the ecological health of the community can actually be improved.
In late 2004, the City of Orono placed a moratorium on development within the city, and hired
Dahlgren, Shardlow, and Uban, Inc. (DSU), to lead a process to determine and develop
strategies to protect the aesthetic and ecological character of Orono in the face of new
development pressures. DSU's planners and landscape architects, along with ecologists from
Applied Ecological Services, Inc. (AES), facilitated two evening meetings with city staff and
elected and appointed officials, evaluated specific "rural corridors" to discover, analyze, and
define aspects of rural character in the city, performed ecological assessments, and produced
generalized concept development schemes for three pilot sites. Through this process, Orono city
leaders were challenged to carefully examine what makes their city special, and the DSU team
provided guidance on how to conserve and protect these unique attributes through changes to
the city's comprehensive plan, zoning ordinance, and public education.

Process
Phase I - Identifying Key Issues
The first major task of the project involved identifying the key attributes of the Orono landscape
that are affiliated with the community's rural character and potentially affected by growth.
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First meeting, August 10, 2004: At this workshop city council members provided responses to a
questionnaire prepared by the consultants. This purpose of the questionnaire was to identify and
prioritize the community assets that these policy makers wanted to protect, and reach consensus
about the adverse effects of development that threaten the image and character they support.
These questionnaires were tabulated and presented to the council and the subsequent discussion
guided the direction of the remainder of the study.
Visual Preference Survey, August, 2004: Orono city officials were given disposable cameras and
instructed to take photographs of images and elements that they want to maintain and those that
captured features and characteristics they did not want to see in the city. Each participant used
one camera for positive photos and another for negative. The cameras were returned to the
consultant, who developed, compiled, and arranged the images for presentation and discussion.
The above steps were essential in establishing a framework for the analysis, concept
development schemes, and design standards described in this CPA and related documents.
Phase II - Analysis
By combining the comments from the workshop, results of the visual preference survey, MLCCS
data, and ecological fieldwork, the consultants were able to establish a methodology for
analyzing the Orono landscape. The second phase of the Rural Oasis project entailed an aesthetic
and ecological analysis of significant undeveloped parcels in the city. The analysis focused on 3
potential development sites and 10 important roadway corridors that were selected by city staff.

Second Meeting, January 12, 2005: City Council members, Planning Commission members,
Park Commission members, and city staff attended a workshop that covered the following topics:
•
•
•
•
•

•
•
•

A discussion of the background and purpose of the study.
A summary of the study process for the Rural Oasis Project.
A presentation of the Minnesota Land Cover Classification System (MLCCS) as it
applies to Orono, in order to establish a baseline ecology for the city and execute an
ecological analysis.
An overview of the principles of Conservation Design, in order to describe an
ecologically sound alternative to traditional large-lot zoning.
Presentation of an analysis of the relative rural aesthetic character of 10 corridors. (See
CPA Figure 1). Analysis included examination of these factors:
o Adjacent land uses
o Corridor enclosure: open, varied, edged, tunneled
o Landmarks and unique, character-giving spots
A detailed ecological analysis of 3 pilot sites within the community, selected from
a group of potential development sites (See CPA Figure 6).
Presentation of visual preference photos taken by city officials, residents, and staff
grouped into categories by the consultant.
Open discussion of all items presented.
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The assessment of the aesthetic and ecological features of potential development sites served as
the initial step in applying Conservation Design techniques to areas in the City of Orono.
Phase III - Development Concepts
In the third phase of the Rural Oasis Project, Conservation Design strategies were applied to the
candidate development sites in order to propose new and infill development that would protect
the resources assessed in Phase II of the project. The sites and considerations mentioned below
are further discussed under Development Concepts.

Third Meeting, February 10, 2005: The city council, planning commission and staff attended
another workshop facilitated by the consultants. The focus of this workshop was on the
development concepts prepared for the 3 pilot sites (See Figure 2) and covered the following
topics:
•
•
•

•
•

A review of the project process and purpose.
A discussion and review of what was shared at the previous meeting.
An aesthetic/ecological analysis of each pilot site, considering the following items:
o Ecological "off-limits" areas
o Ecological opportunities
o Ecological possibilities
o Major connections
o Local landmarks
o Existing land uses
o Site edge character
o Key view
o Critical issues and developable areas
Presentation and discussion of concept development plans for each pilot site.
A brief discussion of the comprehensive plan, zoning code, and subdivision ordinance,
and how findings from the Rural Oasis Project can be incorporated into them.

This phase both summarized and applied the intentions of the Rural Oasis Project, allowing for
the implementation of the aesthetic and ecological approach to future development in Orono.
Phase IV - Implementation and Design Standards
The first three phases of the Rural Oasis process indicate that the City of Orono can ensure the
protection of its rural character and environmental health through Conservation Design
strategies. To do so, the project's objectives must be officially incorporated into adopted city
policy, and be implemented through the adoption and enforcement of appropriate ordinances.

Implementation Workshop, February 24, 2005: The consultants met with City Administrator Ron
Moorse and Planning Director Mike Gaffron to discuss alternative ways to implement the study.
The ways in which these approaches would affect the city's plans and ordinances were reviewed
and evaluated.
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From Phase III it was determined that the first step in implementing the approach used in the
Rural Oasis Project was to develop an amendment to the city's comprehensive plan. This CPA
promotes the process of the Rural Oasis Project by applying it to future development in the City
of Orono.

Goals and Guiding Principles
Maintaining the rural character and environmental health valued by Orono residents requires the
establishment of goals and guidelines and the enforcement of procedures and standards that will
reinforce existing community ideology and incorporate newer methods introduced by the Rural
Oasis Project. These goals and guidelines are compatible with the goals in the city's current
comprehensive plan (Community Management Plan, September 2000).
Goals
The purpose of modifying the existing comprehensive plan is to make certain that the document
requires future development to achieve the following goals:
Goal #1: To promote the conservation and enhancement of the quality of surface
water and wetlands throughout the city, particularly Lake Minnetonka.
This goal reflects the intentions of the first goal in the city's comprehensive plan
and reaffirms the city's long time commitment to protect Lake Minnetonka, its
water quality, and its recreational assets.

Goal #2: To ensure the preservation and enhancement of the existing "rural
character" of the city.
This goal will ensure that the aesthetic elements valued by Orono residents and
identified in the Rural Oasis Project will be maintained and improved.

Guiding Principles
In order to guarantee that future development will achieve the above goals, it is necessary to
implement a set of "Guiding Principles" for development in the City of Orono. The Rural Oasis
Project identified 6 factors that contribute significantly to the success of the above 2 goals.
Therefore, it is imperative to provide a plan that will emphasize and implement these factors
through the following Guiding Principles:
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Guiding Principle #1: Promote ecologically sensitive stormwater management.
Applying an ecologically-based stormwater management system
will improve ecosystems by reducing both reliance on manmade
infrastructure and reducing downstream runoff of contaminants.
Guiding Principle #2: Establish and maintain native ecological communities.
Conserving and improving natural and semi-natural areas will
provide wildlife habitat and support natural ecological functions
(i.e. drainage, filtering, buffering, etc).
Guiding Principle #3: Establish and maintain ecological connections.
Creating ecological connections will enhance stormwater
collection and conveyance, promote ecological and wildlife
corridors, and provide recreational opportunities for residents.
Guiding Principle #4: Preserve and augment corridor enclosure.
Maintaining and improving the extent of roadway corridor
enclosures will promote community aesthetics associated with the
city's rural character.
Guiding Principle #5: Preserve views.
Mitigating the visual impacts of development will also preserve the
aesthetic elements of the landscape.
Guiding Principle #6: Preserve and maintain landmarks and unique points of local
character.
Preserving distinct cultural features will maintain a familiar sense
of place in the community.

Development Concepts
The Development Concepts presented by consultants at the third workshop serve as case studies
for a new method of designing and reviewing development in the City of Orono, based on the
techniques of Conservation Design. This method was developed in the Rural Oasis Project and
applied to potential development sites within the city. In general, the two-part process first
considers the water quality, adjacent corridor character, views, and housing types/character of a
potential development site. Next, a concept design is created specifically for the site based on
the findings of the initial analysis and the Guiding Principles established above. Analysis of the
development site entails the assessment of both its ecological and aesthetic resources, which
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will be described in detail throughout the following paragraphs. An integral component of this
method was the examination of the edges of the sites, which greatly influence the character of
roadway corridors throughout the city.
Corridor Study
To ensure that Goal #2, promoting the rural character of Orono, is effectively achieved in new
development, it was necessary to determine what elements of the landscape define rural
character in Orono. This was done by analyzing areas that had been identified as being rural. In
the second phase of the Rural Oasis Project, city staff selected 10 corridors in the city as
examples of Orono's rural character (CPA Figure 1). For the purposes of this CPA, it is not
necessary to review each of the 10 corridors analyzed in the Rural Oasis Project. It is important
to provide a comprehensive understanding of the methods and conclusions of the corridor
analysis. To do this, the following four corridors have been chosen as case studies:
● County Road 6 West (Brown Road to Highway 12)
● Watertown Road (Willow Drive to the city's western boundary)
● Fox Street (Leaf Street to Orono Orchard Road)
● North Shore Drive (County Road 15 to the Noerenberg Channel)
To better understand and articulate the rural attributes of these corridors, the consultants
examined factors that contribute to the character of a roadway including adjacent land uses,
positive and negative views, and corridor enclosure. A graphic representation of each corridor
was created to show these enclosures, uses and views, as well as any landmarks or unique
character giving spots. Traffic levels and the undulation of the road were also noted in the study.
These graphics and corresponding keys are included in each case study discussion.
Further definitions will also be helpful in understanding this portion of the Rural Oasis Project.
In particular, focus was given to the following types of corridor enclosures:
Open enclosure:

Long views beyond the right-of-way, no real
sense of corridor enclosure.

Edged enclosure:

Solid wall of vegetation along roadside, views
focused along corridor.

Tunneled enclosure:

Vegetation begins to completely enclose
roadway, above and sides, creating a "small
scale" roadway experience.

Varied enclosure:

Enclosure changes rapidly along corridor, short
stretches of open, edged, and tunneled
corridor.
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Views were also categorized as positive and negative in the study. Because the purpose was to
identify components of rural character, rural and historical uses were given a positive
connotation. This is summarized as follows:
Positive views:

Views of natural areas, water bodies, established
parks, wetlands, rural land uses.

Negative views:

Views of structures, particularly residential,
institutional, and commercial and industrial uses.

Case Study #I: County Road 6 West - Open Enclosure Corridor
County Road 6 West (CR6), between Brown Road and Highway 12, was chosen as a study
corridor with predominantly open enclosure (See CPA Figure 1, Corridor B). The graphic and
images on CPA Figure 2 show both the character of the corridor and the consultants' assessment
of its attributes.
The corridor analysis of CR6 revealed that because open enclosure provides long views beyond
the right-of-way, the rural feel of an open enclosure is tied to views of natural landscapes and
amenities. Examples of these types of views along CR6 include views of Baker Park Natural
Area and a hilly pasture, both along the north side of the road. From the analysis of the CR6
corridor and other corridors in the Corridor Study, it can be concluded that threats to this type of
rural character along corridors with open enclosure include views of "non-rural" land uses such
as new residential and industrial structures. Examples of these threats in the CR6 corridor
include views of unscreened residential areas south of the road, between Old Crystal Bay Road
and Brown Road North. Another threat to rural character in open enclosure corridors is the
degradation of natural viewsheds. As development occurs, views of natural areas can be
obstructed or altered, as can the quality of the natural area itself. Considering this threat, one
area of concern in the CR6 corridor would be the views and quality of Lake Classen, across
CR6 from Baker Park.
While analyzing open enclosure corridors for the Corridor Study, it was determined that threats
to rural character in the face of development can be remedied by specific ecological and
development measures. One measure is the screening of non-rural uses to avoid negative views,
which can be done with berming, landscaping, and planting techniques. Zoning standards can be
implemented to ensure the use of these techniques in new development, as well as promoting
development patterns that are complimentary to the maintenance of desired corridor character.
The preservation and enhancement of natural viewsheds can also be implemented to mitigate the
degradation of viewsheds such as Lake Classen.
Case Study #2: Watertown Road - Edged Enclosure Corridor
Between Willow Drive and the city's western boundary, Watertown Road is an example of an
edged enclosure (See CPA Figure 1, Corridor E). The graphic and images on CPA Figure 3
show both the character of the corridor and the consultants' assessment of its attributes.
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Watertown Road undulates both up and down through this moderately trafficked corridor,
allowing for key rural views of a varied landscape of pastures, small single family homes, and
woods. There are several negative views along the corridor where edged enclosure gives way to
varied or open enclosure. These views include unscreened residential east of Leaf Street to the
north of Watertown Road and residential areas with visible parking lots between CR6 and the
city's western boundary. Screening techniques and zoning standards discussed in Case Study #1
can be used to remedy such views. In the context of the Watertown Road corridor it is important
to note the value of edged enclosure for maintaining rural character and positive views. The
existence of edged enclosure along key places of road mitigates the visual impacts of
development on the rural character of the area. These instances occur around the intersections of
Leaf Street and Watertown Road and Willow Drive and Watertown Road, where residential
land uses are prevalent.
Threats to such edged enclosure include the degradation of quality and the removal of vegetative
buffering along roadsides. These impacts can be seen in areas where the edged enclosure along
Watertown Road give way to the more spotted vegetation associated with varied or open
enclosures (i.e., between Willow Drive and Leaf Street). Promoting preservation and
enhancement of roadside vegetative buffers will help maintain the rural character contributed by
edged enclosure. Corridor guidelines could be implemented to ensure that development adjacent
to roadsides will maintain and preserve these buffers.
Case Study #3: Fox Street - Tunneled Enclosure
Fox Street, between Leaf Street and Orono Orchard Road, has predominantly tunneled enclosure
(See CPA Figure 1, Corridor H). CPA Figure 4 depicts the street's rural residential feel and
indicates the consultant's analysis of its attributes.
Though development along the corridor consists of a variety of housing types, the forested road
edge screens these views and creates an enclosed, narrow corridor. Attributes associated with
positive views such as wetlands and landmarks are visible through the tunneled edges around the
intersections of Willow Drive and Fox Street and Brown Road South and Fox Street where there
are wetlands, and at the intersection of Old Crystal Bay Road and Fox Street where there is an
old church. The rural residential feel of the Fox Street corridor is susceptible to the same threats
edged enclosure. If the roadside vegetation is removed, the tunnel enclosure will be lost and
negative views of non-rural land uses would appear. Prevention measures, similar to those
described in Case Study #2, could be implemented to preserve and enhance the vegetative
buffers associated with tunnel enclosure.

Case Study #4: North Shore Drive — Varied Enclosure
From County Road 15 to the Noerenberg Channel, the North Shore Drive corridor alternates
between open to edged to tunneled and varied enclosures. Its enclosure is predominantly varied.
The images and graphics on CPA Figure 5 depict this changing landscape and highlight its rural
attributes.
City of Orono
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Views from the corridor are predominantly positive. Residential neighborhoods near the
intersection of Brown Road and North Shore Drive are screened by varied and edged enclosures.
Pastoral and natural views contribute to a natural feel along the corridor and include views of the
Noerenberg Gardens, undeveloped land between Old Crystal Bay Road North and the
Noerenberg Channel, wetlands northeast of Old Crystal Bay Road, open pasture land, and Smith,
Maxwell, and Crystal Bays.
Because varied enclosure is a combination of the enclosures discussed in Case Studies #1, #2,
and #3, impacts from development on varied enclosure are similar to those discussed above. In
particular, areas of open enclosure may provide unwanted views of new residential and
industrial/commercial land uses. Other areas, where the enclosure is edged or tunneled, may
suffer from degradation of vegetation quality. To mitigate such threats, varied enclosure
requires the combination of standards to require the screening of non-rural uses where necessary
and preserve and enhance roadside vegetation.

Corridor Study Conclusions
Analyzing the characteristics of 10 corridors allowed the consultants to determine the essential
attributes and potential threats to the rural character in the City of Orono. A general assessment
of the Corridor Study revealed that views from the road, types of roadside development, and
corridor enclosure are the most important factors in determining the rural character of a corridor.
Through this process, threats to rural character (specifically to enclosure) were identified. These
threats (discussed in Case Studies #1 - #4) include:
•

Views of "non-rural" land uses: (i.e. new residential, industrial, commercial).

•

Degradation of natural viewsheds.

•

Low quality roadside vegetation.

•

Removal of vegetative buffers and roadside vegetation.

The Corridor Study also provided initial mitigation strategies to counteract the effects of the
above threats and to promote the objectives of Goal #2, the preservation of the city's rural
character. These remedies include:
• Preservation/enhancement of natural viewsheds.
•

Screening of non-rural land uses.

•

Land use controls to ensure development placement or screening.

•

Corridor guidelines to preserve and enhance vegetation.

•

Preservation/enhancement of vegetative buffers.

•

Corridor guidelines to ensure that adjacent development preserves key buffers.
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Development Site Analysis and Concept Site Design
To promote development that will fulfill both Goals #1 and #2 by retaining and improving the
rural and environmental identity of Orono, it is important to assess potential development in an
aesthetic and ecological context. The Corridor Study established a surveying technique for
aesthetic resources in the community, particularly in regards to rural character. Next, it was
important to incorporate ecological factors related to the environmental health of the community
into the analysis. A comprehensive site analysis was conducted at potential areas of
development throughout the city using MLCCS data and fieldwork. Three potential sites for
development were chosen:
•

County Road 6 at Old Crystal Bay Road

•

(Old) Highway 12 at Old Crystal Bay Road

•

East Hackberry Site — Willow Drive north of Watertown Road

In each area the following factors were analyzed:
•

Ecological "off-limits" areas

•

Ecological opportunities

•

Ecological possibilities (difference?)

•

Major connections

•

Local landmarks

•

Existing land uses

•

Site edge character (corridor enclosure)

•

Key view

•

Critical issues (Preservation and augmentation of views, natural areas, corridor edges)

•

Developable areas

The site analysis serves as the first phase of development in the Rural Oasis project. By
examining the above issues, the analysis identifies both the existing ecological and aesthetic
conditions and further opportunities for theft conservation and improvement. This inventory is
then used to create development concept designs appropriate for the character of each site. The
analysis provides groundwork for implementing development standards and procedures that
promote the goals of the city outlined earlier.
Because this portion of the Rural Oasis Project is intended to set a standard process for new
development in the City of Orono, it is important to show how site analysis and concept design
was applied to the three development sites. The following paragraphs describe, in detail, how
the ecological and aesthetic analysis was conducted and how the Guiding Principles were
implemented for each potential development site.
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Development Site #1 — County Road 6 at Old Crystal Bay Road

A parcel along County Road 6, east of the Homestead Trail, provides an excellent example of
developable property with opportunities for promoting the rural character and environmental
health of the city (See CPA Figure 6, 7). Using MLCCS data and an ecologist's field
assessment, existing ecological factors were identified and assessed within the boundaries of the
site (CPA Figure 8). These factors included the "off-limit” wetland area and corresponding
natural drainage functions and ecological connections following the drainage ways east to Baker
Park Natural Area and west to Wolsfeld Woods. Views and corridor enclosures were examined to
assess the aesthetic resources of the development site. Edged enclosure is predominant on the
western and southern edges of the site, with a section of varied enclosure along Homestead
Trail. Views of pasture land and a wooded hillside can be seen from the southern portion of the
site along County Road 6.
With the existing conditions established, the consultants went on to analyze opportunities for the
preservation and enhancement of these ecological and scenic features. By examining areas of
ecological opportunities such as existing drainageways from the wetland, development can be
designed to augment these functions. Ecological possibilities at the site include low-lying areas
south of the wetland that can be used for natural storm water management areas. Critical areas
were also identified to highlight existing conditions to be considered for maintenance and
improvement in future development. These areas at the County Road 6 site include the existing
medium quality woodland in the southwest corner of the property, views of pastures, and the
screening functions of edged corridor enclosure and a wooded hillside on the east side of the
existing wetland.
The development concept depicted on CPA Figure 9 shows how the ecological and aesthetic
analysis can be incorporated in site designs for new development. The design uses spaces
identified as "developable areas" in the site analysis. Within these areas, Conservation Design
techniques and the Guiding Principles are applied to create a cohesive and ecologically sound
plan. Key features of the concept design are: the utilization of the low lying areas for natural and
ecologically sound stormwater drainage areas, the enhancement and improvement of drainage
ways as ecological connections for wildlife and plant species, and the augmentation of existing
medium quality woodlands to both improve habitat and provide screening against bad views, the
treatment of the wetland as an "off limits" area, and the preservation of the vegetative buffer of
the edged corridor. These features directly reflect the Guiding Principles and consequently the
intentions of the goals described in this CPA.

Development Site #2 – (Old) Highway 12 at Old Crystal Bay Road

Development Site #2 is located between Old Highway 12 and New Highway 12, west of Old
Crystal Bay Road (See CPA Figure 6, 10). An ecological assessment of the site revealed that
there are two "off-limits" areas on the site: there are two existing wetlands, one of low quality,
with general water flow between them. This existing drainage provides an ecological
opportunity while low-lying areas around the existing wetlands provide stormwater
management potential or ecological possibilities. The larger, existing wetland in the western
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half of the site provides connections to Lake Classen and Baker Park to the north and to a
wetland complex to the east.
At this site, consideration of existing land uses and landmarks is imperative to development
plans (CPA Figure 11). Any concept design must incorporate the existing orchard/farm market
and residences in the north and southeast corners of the site. Existing aesthetic conditions
include varied enclosure along Old Highway 12 and edged enclosure along the southern
boundary of the site. There are also three predominant views – one negative and two positive.
The negative view is of an unkempt pasture from Old Crystal Bay Road, just east of the smaller,
low quality wetland. The two positive views are of the eastern edge of the larger wetland which
is semi-wooded and of the wetland complex that continues beyond the sites western border.
Views of the semi-wooded land, the unkempt pasture, and existing land uses were deemed
critical areas within the site. With the large wetland to the west, it was determined that the
eastern portion of the site was predominantly developable, excluding the critical areas. A concept
design was created for the site to incorporate critical areas and utilize developable space (CPA
Figure 12). Key points of the design include a 29-lot, community-style development with trails,
open space, and water amenities. The design follows the Guiding Principles discussed earlier by
utilizing existing low areas for natural stormwater management and enhancing the drainage way
to promote ecological connections and natural drainage. Viewsheds are preserved and enhanced
in the design, which creates edge enclosure to block negative views of the unkempt pasture and
preserves the vegetative buffer on the southern edge of the property. The design also indicates
the establishment and restoration of prairie communities near the orchard and augments the wet
area containing the low quality wetland.
Development Site #3 – East Hackberry Site (Willow Drive north of Watertown Road)

Because the East Hackberry Site is predominantly developed, it provides a unique challenge to
Conservation Design development (See CPA Figure 6, 13). Existing land uses, including a fire
station, several residences, and a church and Glendale Drive limit the developable area. As a
result, any plans for the site must use infill development to promote the city's goals throughout
the area. The only ecological "off-limit" areas are a wet meadow along the western edge of the
site and two drainages crossing the middle of the site. As seen in previous development site
analyses, these drainages provide ecological opportunities for natural stormwater management.
The fringes of a wetland and some low lying areas present ecological possibilities for
stormwater management as well. Other ecological possibilities include the augmentation of two
isolated patches of degraded forest. (CPA Figure 14)
Corridor enclosure is affiliated with both the site edges and the Glendale Drive corridor within
the site. Varied enclosure shields the residences along Willow Drive and Watertown road and
edged enclosure is found on the north side of Glendale Drive and a small section of Willow
Drive. The one notable view is that of a forested edge flanking residential development in the
southeast corner of the site. Because the site is predominantly built out, potential areas for
development are smaller and more isolated than in the previous two sites. Some portions of this
developable area must be considered critical areas because of the visual impact of street front
homes and the questionable nature of the land next to the fire station.
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Because of the existing development conditions, the concept design for the East Hackberry Site
is a compromise between Conservation Design measures and existing buildings and
infrastructure (CPA Figure 15). Lots are laid out adjacent to existing residential areas, with
similar lot sizes. The plan utilizes the existing swales and stormwater cells near the fire station
for stormwater management, as well as incorporating the wet meadow and adjacent
drainageway for more natural techniques. Buffers are also maintained along Glendale Drive and
added along Willow Drive.
Development Site Analysis and Concept Design Conclusions
The highlighted corridor case studies and concept designs illustrate how the goals and
guidelines outlined in this CPA can be implemented in future development in the City of Orono.
The methods that were developed and applied in the Rural Oasis Project display how future
development in Orono can be planned to both protect and promote the city's environmental
health and rural character. These techniques first require the completion of an aesthetic and
ecological site analysis to identify existing conditions to consider while developing, as well as
opportunities for the improvement of the natural landscape and site character. Further
development planning can then start, giving strong consideration to the findings of the initial
phase of the process and the Guiding Principles for development.

Implementation Plan
An implementation plan is necessary to ensure that future development in Orono adheres to the
Guiding Principles discovered and applied throughout the Rural Oasis Project. Through the use
of city regulations and additional resources, this plan will ensure the preservation of both the
ecological quality of Orono's lakes, wetlands, and other open spaces and the scenic value of the
entire landscape. The plan includes the following steps:
1. Establishing a Public Purpose, Amend the Comprehensive Plan
This will establish a statement that accurately represents the findings from the Rural
Oasis Project and provides the foundation for zoning standards. It will support each of
the main points/development guidelines of the Rural Oasis Project and will become an
official amendment to the Orono Comprehensive Plan.
2. Adopt a Zoning Ordinance Amendment
The Zoning Ordinance will be modified to address the new development goals outlined
above. Provisions to be included in this amendment will be a Master Planning
requirement and the incorporation of incentives through the potential modification of
the base density and the provision of density bonuses in the Residential zoning districts.
3. Create a Master Planning Requirement A Master Planning requirement will be
incorporated into the zoning ordinance amendment and require any subdivision or
development greater than 5 acres or guided for urban density to follow the parameters
of the Conservation Design Ordinance.
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4.

Establish a Conservation Design Ordinance
The Conservation Design Ordinance will establish application requirements and
procedures for all new development described by the Master Planning requirement. This
process will ensure that potential development is analyzed and planned according to the
methods and Guiding Principles described in this CPA. The Conservation Design
Ordinance will also promote the preservation and improvement of the landscape by
establishing basic ecological and scenic standards for development. An important
component of the ordinance will include design techniques above and beyond the basic
Conservation Design requirements. If developers incorporate these performance/bonus
requirements into development, they will have the opportunity to increase the base
density in the urban density areas.

5.

Applications and Procedures
In order to promote the ecological and scenic goals of the city, new development must
follow procedures that will consider the objectives of the Guiding Principles and the
standards contained in the Conservation Design Ordinance. The following procedures
will be required of any developer proposing plans that qualify under the Master Planning
requirement:

6.

•

Review and respond to the Orono Natural Resource Systems Master Plan This
Master Plan (CPA Figure 16) was prepared by an ecologist to display the
ecological connections within and beyond the city Orono. The plan is designed to
be used as a reference by sudividers and developers to initiate an ecological
survey of potential development sites.

•

If, the site exists adjacent to a documented corridor in the Rural Oasis Project,
review and respond to the existing analysis.

•

If the site is not adjacent to a documented corridor, prepare a similar analysis and
submit it to the city for review. This analysis should include the documentation of
views, corridor enclosure, and landmarks through a plan analysis and
photographs.

•

Pay a standard possibly per-acre, fee allowing the city to hire a consultant to
prepare an ecological site analysis.

•

Submit a natural resources inventory of the site, including a tree survey, a wetland
inventory and delineation, and a survey of existing drainage patterns.

Preserve Open Land Through Assurances
The completion of the above process not only highlights developable areas, but also
reveals areas of development sites that should be left as open land for ecological
benefits such as corridors, connections, and drainages. It is important to ensure that
these open lands are preserved as Orono grows and develops in the far future.
Assurances such as conservation easements and deed restrictions could be used to
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secure the status of these spaces. Transfer of ownership from the developer to agencies
such as the Minnesota Land Trust, the Nature Conservancy (in the interest of rare and
significant ecological features) or to the city through dedication are also measures to
ensure the preservation of these open lands.
7.

Provide Public Education
There are many resources available for Orono residents who wish to improve the
ecological health and scenic character of their own lots using Conservation Design
techniques. The following resources can be accessed through the internet, local
libraries, or City Hall:

(Forthcoming: resources for Rain gardens, Native Landscaping, Conservation
Design, DNR, others)
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