



































one foot higher than that recorded in the ditch. This is consistent with field observations; standing
water was observed at the well location during data collection visits. Since the well is quite far from
the ditch, an additional season of well monitoring in a transect close to the ditch would be useful for
understanding the ditch lateral effect.

At this point, it is not clear what benefits hydrologic restoration of this wetland basin would provide.
For the most part the basin retains its seasonal hydrology, the one unknown is of course the lateral
effect closer to the ditch.

In reviewing the aerial imagery the west branch of W]D 6 coursing through this wetland is not
showing a meandering pattern. A close examination of this channel is recommended to determine if
meandering is occurring to determine if channel stability is of concern.

Since this is a public ditch and for the most part in wetland, wetland regulatory agencies will need to
be consulted before any ditch construction work is conducted. Projects that involve alterations to
the ditch may require Drainage Law proceedings. This wetland is not on the Public Waters Inventory.

A project in the R7W Wetland may be included as part of the high priority Sunrise Headwater
Restoration project described in Section 6.1.

3.4. R7D Wetland

The R7D wetland basin is located west of Ivywood Ave N. The west branch of W]D 6 is well defined
flowing into and out of the wetland. The immediate watershed of this wetland is comprised of large
lot residential homes, hobby farms and agricultural lands. Since the first available aerial imagery in
1936, this wetland has been in existence although it does appear to be more wet now than in some
periods previous. The wetland currently has two open water areas, one is at the center of the basin
and the other is, what appears to be an excavated area along the north boundary of the basin.

The well data (R7D Well; see Figure 10 in Appendix A.1) collected in the easterly portion of the
wetland (PIN 163-230322120005) correlates with precipitation patterns. The wetland shows
increased water surface elevations following precipitation events and gradual drawdown in periods
of less frequent precipitation. The well data also shows expected seasonal variability; water table
increases as evapotranspiration decreases later in the growing season. Additional water level
gauging at the outlet of this basin, near Ivywood, would be beneficial to better understand the
hydrology of this basin and contributing watershed. Since this basin is ditched, some water quality
benefits could be realized with a stabilized outlet that maximizes storage and evapotranspiration.

This wetland is on the Public Waters Inventory so coordination with MN DNR Waters is required for
any proposed modifications. The site is not on the official W]D 6 alignment, however projects that
involve alterations to the ditch may still require Drainage Law proceedings if it is determined that
this is a lawfully connected private ditch.

A project in the R7D Wetland was identified as medium priority and is described in more detail in
Section 6.2.
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Figure 5. Updated SWMM Model Subcatchments, Storage Nodes, and Junctions
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6. POTENTIAL PROJECTS

Through the data collection and review process completed in 2018, several potential project
locations were identified in the W]D 6 subwatershed. The location of these project areas are shown
in Figure 6 and described below. These projects are ordered from most favorable cost/benefit to least
favorable cost/benefit. It is recommended that the District first focus on projects labeled as medium
to high priority.

6.1. High Priority Projects
Sunrise Headwater Restoration

Based on the 2018 monitoring results, a large percentage of the total phosphorus loading is being
delivered from the main branch of W]D 6 upstream of the field road crossing just south of Highway
97. Approximately 800 pounds of phosphorus is flowing through this location per year. This is
believed to be a function of an unstable channel and a degraded wetland ditch system. It appears that
the corridor from this field crossing up to Highway 50 would be a prime candidate for a large-scale
stream and wetland restoration. There are three primary landowners along this stretch and it is
recommended that they be contacted to gauge interest in a project for this particular area.

Due to the high dissolved phosphorus content throughout this system, additional project
enhancements that can remove dissolved phosphorous should be considered (such as cattail
harvesting, iron-sand filters, spent lime, etc.) to achieve the phosphorus reduction goals for the W]D
6 subwatershed. The portion of W]D 6 that runs between Highway 97 and County Road 50 is showing
a meandering pattern. A geomorphic assessment of the ditch is recommended to determine the
current state of stability and to evaluation options for constructing a stable channel. An additional
season of well monitoring in a transects close to the ditch would be useful for understanding what if
any effect the ditch has on wetland hydrology. Additional wetland soil testing should also be
considered to determine the potential for phosphorus capture or release.

Extending this project a bit further upstream and downstream could result in a corridor connecting
Hardwood Creek WMA and Forest Lake. While increasing the size of the project would require
coordination with additional landowners, a future ‘green corridor’ project would be sensible for
future long-term, regional planning. It is recommended that these additional land owners also be
contacted as part of the stream and wetland restoration project to gauge if there is enough interest
from the property owners in the key area identified above. These areas would not necessarily be
needed to achieve the hydrologic and water quality benefits of the project proposed, but it would
enhance the project. These properties could also be pulled in at a later date if desired.

Depending on the desired future land use along the W]D 6 system, the entire ditch system could also
potentially be abandoned and converted back to a more natural wetland/channel system. If this is a
desired outcome for this subwatershed, comprehensive planning is recommended, such that
property/easement acquisition could occur when future opportunities arise along this corridor. This
is a public ditch and for the most part in wetland. Projects that involve alterations to the ditch may
require Drainage Law proceedings. Wetland regulatory agencies will also need to be consulted before
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any ditch construction work is conducted. Wetland regulations provide flexibility for repair projects
on public drainage systems. This wetland is not on the Public Waters Inventory.

6.2. Medium Priority Projects
R7D Wetland Enhancement

The western tributary ditch flowing to W]D 6 is well defined flowing into and out of the wetland
located between the R7D and R7W monitoring locations. Since this basin is ditched, some water
quality benefits could be realized with a stabilized outlet that maximizes storage and
evapotranspiration. Water quality monitoring indicates approximately 100 pounds of phosphorus
discharging from this wetland annually. Additional water level and water quality monitoring on both
the north and south basin of this Public Water wetland and surveyed cross-sections of the basins
would be beneficial to better understand the hydrology and water quality fluctuations in this basin.
This information could be used in conjunction with the SWMM model to assess potential benefits and
water level impacts. Water levels would potentially be impacted on several upstream properties so
landowner coordination and support for the project would be an important component of this
project.

This wetland is on the Public Waters Inventory so coordination with MN DNR Waters is required for
any proposed modifications. The site is not on the official W]D 6 alignment, however projects that
involve alterations to the ditch may still require Drainage Law proceedings if it is determined that
this is a lawfully connected private ditch.

Agricultural BMPs

Minimal active farming is still occurring in the WJ]D 6 subwatershed. However, there are pockets of
larger scale active farming in the southwest and the southeast portions of the watershed. This active
farming includes some row crops and potentially some livestock, and appears to consist of about six
primary landowners. Itis recommended that District staff engage with these landowners to discuss
the landowners’ plans for ongoing farming operations, current best management practices, and to
gauge any interest in working with the District or Conservation District on implementation of
additional BMPs.

6.3. Low Priority Projects

Wetlands North of Highway 97

Hydrology in the wetland north of Highway 97 closely correlates with Forest Lake water elevations.
Due to the close hydrologic connection with the lake, this location is not highly valuable for project
implementation. No hydrologic restoration projects or continued monitoring for this site is
recommended at this time.

Northeastern Neighborhood Stormwater Management

The neighborhood located in the northeastern portion of the WJD 6 subwatershed consists of
residential areas located along Jewel Avenue, Jody Avenue, 203rd Street, 204th Street, 206th Street
and 207th Street. These houses were primarily builtin the 1970’s and 1980’s prior to any stormwater
management. The lots are relatively large and wooded. The roads are rural section and have grassed
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swales providing drainage. These swales could be enhanced with many opportunities for
incorporation of raingardens if the landowners were interested and the soils were favorable. Aging
septic systems could also be a source of phosphorus to the W]D 6 system. An assessment of the age
and condition of the septic systems in this area could be considered.

Jeffrey Avenue Wetland Enhancement

A large wetland complex extends to the east of Jeffery Avenue. A project here would consist of
disabling the ditch or installing an outlet structure near Jeffery Avenue to better manage wetland
drainage. Due to the size of this wetland area, volume reductions and likely nutrient reductions could
be achieved by retaining the water in the wetland. It is currently unclear if artificial drainage is having
an effect on this wetland and additional monitoring data is recommended if this project were to be
pursued in the future. If the wetland indicates partial drainage by the ditched outlet, options for
stabilizing the hydrology should be evaluated. A project here would require coordination with
several landowners. This wetland is not on the Public Waters Inventory so the local Wetland
Conservation Act and the US Army Corps of Engineers would be the only two wetland regulatory
entities involved. Wetland restoration activities conducted by public agencies are given wetland
permitting flexibility, often alleviating the need for compensatory mitigation.
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APPENDIX A. WETLAND AND LAND COVER CHARACTERISTICS

Appendix A.1. Wetland Water Level Figures
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Figure 7. Jeffrey Avenue Wetland Water Level Characteristics (2018)
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Figure 8. R7E Wetland Water Level Characteristics (2018)
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Figure 9. R7W Wetland Water Level Characteristics (2018)
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Figure 10. R7D Wetland Water Level Characteristics
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Figure 11. R7 Wetland Water Level Characteristics
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Appendix A.2. Historical Aerial Photographs
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Figure 13. July 1953
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Figure 14. October 1957
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Appendix A.3. Historical Land Use

In the following tables, colors are used to denote changes in land cover from year to year based on
the following:

e (Green shading indicates a significant positive increase in the amount of area (acreage)
associated with a given land use

e Orange shading indicates a possible discrepancy in the GIS data

e Red shading indicates a significant negative increase in the amount of area (acreage)
associated with a given land use

Note that more accurate mapping began in 2000 with a slightly different and more refined color
scheme for the legend.

Table 3. 1984-2016 Land Use Changes by WJD 6 subcatchment

Land use
Park, Single
Recreation, Family

Farmsteads Preserve Residential Undeveloped | Agricultural

R7 2.1 101.9 372.2 8.7
1984 | R7D 4.1 28.9 228.7 1155
R7U 8.7 223.4 29.8 729.8 337.1

R7 2.1 110.6 363.6 8.5

1990 | R7D 4.1 41.0 220.7 1115
R7U 8.7 223.4 46.6 718.3 331.8

R7 2.1 122.8 351.6 8.2

1997 | R7D 13 45.0 219.9 1111
R7U 10.2 362.7 54.5 616.6 -

R7 2.2 122.8 353.8 8.1

2000 | R7D 4.3 45.0 12.6 239.5 80.4
R7U 8.2 200.6 54.5 6.9 798 ||

R7 2.2 125.7 346.0 10.9

2005 | R7D 2.7 54.2 12.6 223.2 84.6
R7U 6.3 200.6 73.5 6.9 822.4 |[OIO

R7 2.2 1341 337.6 10.9

2010 | R7D 2.7 57.5 12.6 219.3 85.2
R7U 6.3 213.0 78.5 6.9 780.6 242.6

R7 140.2 337.6 7.0

2016 | R7D 3.0 58.2 12.6 216.6 86.9
R7U 213.0 92.5 6.9 766.1 244.8
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Appendix A.4. Topography
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