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Figure 4. View of an "F" channel in the wooded area north of CR-50. Note the development of a 
floodplain bench (sediment/ mud flat) within the wide ditch channel. 
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3. PROJECT FEASIBILITY 

 
Figure 17. WJD 6 Subwatershed Proposed Projects Overview Map 
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phosphorus concentration measured in WJD6. At this higher concentration, the effective removal rate 
could be higher than 60% (although 60% removal is what was conservatively used to calculate the 
85 lb/yr phosphorus reduction estimate). As a comparison, effectiveness monitoring of a constructed 
IESF with similar high dissolved P concentrations indicated removals in excess of 80% in the nearby 
Carnelian-Marine-St. Croix Watershed District. 

Secondary benefits of this project include preservation and restoration of terrestrial wildlife habitat 
adjacent to the WJD 6 channel next to the project. Design of the IESF will be sited in such a way to 
minimize impacts to existing high-quality trees and vegetation, incorporate native vegetation and 
trees in a buffer area, and preserve a buffer along the WJD 6 channel. The project will be designed 
with plant species that are pollinator friendly. The project is also designed as an offline IESF to reduce 
hydrological impacts and preserve/augment baseflow in the WJD 6 channel. 

There is an interested landowner near the CR-50 road crossing that has been in discussions with the 
District.  The exact location of the facility has not yet been determined as alternative site are being 
considered.  Discussions regarding landowner agreements and siting of this project are currently 
underway. 

3.3. WJD 6 Wetland Restoration 

The large wetland complex south of Hwy 97 west of WJD 6 presents an excellent opportunity for 
stormwater treatment prior to entering Forest Lake immediately downstream (the easternmost 
wetland restoration identified in Figure 17). Routing phosphorus-laden water from this stretch of 
WJD 6 into the wetland complex would allow natural treatment as the flows migrate through the 
wetland. Concept design plans and a preliminary cost estimate are provided in Appendix F. 

To achieve this treatment, a culvert could be installed at the southern bend of the private driveway 
to divert a portion of the WJD 6 baseflow to the wetland complex on the west side of the driveway as 
seen in Appendix F. The location and elevation of this culvert would need to be designed to divert a 
portion of the baseflow but not so much as to cause the original ditch alignment to dry out. The 
diverted baseflow would enter an area of excavated wetland on the west side of the driveway and 
eventually overtop through an outlet control structure back into the ditch on the east side of the 
driveway. The western half of the wetland complex on the west side of the driveway is primarily a 
high-quality sedge meadow and would not be affected, while the eastern portion of the wetland 
complex on the west side of the driveway has been primarily overrun with reed canary grass and 
could be excavated to create deeper pools to re-establish the wetland with emergent native species. 
The pools would be excavated to create a maximum depth of approximately five feet under normal 
conditions. This proposed project would affect two landowners; the owner of the driveway under 
which the inlet culvert would be installed and the owner of parcel the wetland is contained within 
(the 13.64 acre and 27.23 acre parcels in the northwest portion of the corridor shown in Figure 20). 

Multiple design configurations were evaluated in the existing SWMM model to assess the potential 
impacts of culvert sizing and placement on the proportion of flows that would be diverted due to this 
project. First, two outlet configurations were considered: the first configuration diverted flows back 
into the ditch directly to the north of the wetland, downstream of the driveway crossing; and the 
second configuration diverted flows under the driveway into the wetland, then back under the 
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driveway into the ditch a short distance downstream. Although Alternate 2 could mitigate the 
impacts of drying in the case where a larger proportion of flows is diverted into the wetland, the 
primary concern with this configuration is its potential inefficiency in performing phosphorus 
treatment due to short-circuiting. Additionally, modeling indicated that Alternate 2 would more 
significantly limit the proportion of flows that could be diverted since placing the outlet so close to 
the inlet reduces the hydraulic gradient through the wetland. For these reasons, Alternate 1 is 
considered a better option. 

Multiple culvert sizes were evaluated, ranging from a 12” circular pipe to a 36” equivalent arch pipe. 
Pipes of equivalent capacity (size and slope) were modeled at the inlet and outlet of the wetland. The 
pipe inlet was assumed to be approximately 3” off the bottom of the ditch. The proportion of flows 
that could be diverted through the wetland under these configurations varied between about 25% 
and 60%. An 18” pipe was found to divert approximately 30% of total flow volume during a 
continuous simulation from April-October 2018. Considering the large drainage area and relatively 
small available footprint, diverting 30% of flows appears to be a reasonable target that could result 
in significant phosphorus removal while avoiding significant alteration to existing hydrology.  

Assuming a 40% reduction in total phosphorus load from the fraction of flow diverted under the field 
driveway, this project may result in a phosphorus reduction of up to 96 lb/yr to the east basin of 
Forest Lake. The 40% reduction estimate is based on effectiveness monitoring data collected from 
Bixby Park; due to the higher fraction of ortho-phosphate in the WJD 6 discharge (70%) compared 
to Bixby Park (55%), this reduction estimate should be considered the upper end of achievable 
reductions for this project. Sorption media enhancements to the project would increase phosphorus 
reductions by targeting the ortho-phosphate fraction of the total phosphorus load, but at a higher 
overall project cost. 
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Figure 21. WJD 6 Wetland Restoration Design Schematic 
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3.4. Channel / Ditch Enhancements 

The existing channel from Hwy 97 to approximately 750 feet north of CR-50 is in a stable pattern. 
Management efforts should focus on landowner education to eliminate or reduce mowing activities 
that have occurred along the mowed section of the stream where bank erosion has been documented. 
Ideally, mowing activity would cease in the wetland and along the streambanks; however, even a 
narrow strip of undisturbed vegetation along the streambanks would benefit the channel and allow 
grasses and sedges to become reestablished.  

Priority management efforts should focus on tree thinning along the “F” channel located north and 
south of CR-50 (Figure 17). As documented during the geomorphic assessment, the channel was 
stable and contained dense riparian vegetation in areas where the tree canopy was absent or was 
reduced. However, the channel was in a degraded condition where the tree canopy was dense, which 
coincided with limited riparian vegetation along the stream banks. Thinning out the dense tree 
canopy along the ditch will promote the development of riparian vegetation and further stabilize the 
low floodplain benches that are forming within the “F” channel. Ideally, tree thinning would occur 
within 30 feet of the ditch banks to target those trees directly overhanging and shading the channel. 
It is not recommended to remove all the trees along the ditch, but to remove pioneer species such as 
box elder, cottonwood, and aspen. Significant trees or high value trees could be left undisturbed and 
large woody debris could be incorporated into the channel during tree thinning to maintain habitat 
for fish and invertebrates.    

Bank shaping or other excavation activities are not recommended based on the existing condition of 
the channel and projected cost to develop and implement a project. As shown in Figure 5, the channel 
is self-healing in areas where the tree canopy is reduced and would continue to self-heal if tree 
thinning activities where implemented. The District would realize a far greater return on investment 
to implement a tree-thinning project compared to a project that would entail construction plan 
development and earthwork activities. 

3.5. R7D Wetland Enhancement 

The relatively stable water levels observed within the R7D north wetland during 2019 suggest that 
a constructed outlet designed to stabilize water levels would not provide much water quality benefit 
at this time. Additionally, there could be potential private property concerns near the existing 
boundary of the R7D north wetland if the water level were altered with a new outlet structure. 
However, review of historical aerial imagery revealed a relatively recent and significant shift in the 
hydrology of the R7D south wetland between 1991 and 1997 to a wetter, less wooded condition. The 
cause and effect of this hydrologic shift is not evident based on reviewed images, but a potential 
explanation is that the ditched outlet from the R7D south wetland to the R7D north wetland may be 
poorly functioning and backing up water in the south wetland. A redesigned outlet that lowers 
wetland water levels would allow some portions of the basin to naturally regenerate woody species 
present in portions of the basin prior to inundation between 1991 and 1997. Regeneration of woody 
species increases the diversity of habitats for wildlife compared to the existing open marsh while also 
reducing runoff volumes through increased evapotranspiration from woody vegetation. 
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We recommend installation of a long-term wetland well with a remote sensing water level logger to 
better characterize water levels and fluctuations in the R7D south wetland, similar to the logger 
recently installed in the Bone Lake Outlet wetland complex. Future data collection could also include 
a detailed survey of the channel between the north and south wetlands, including reconnaissance to 
investigate potential drain tile or infrastructure installations that may have contributed to the 
hydrologic shift to wetter conditions, a survey of the southern basin, and modeling of the proposed 
modified outlet. 

Another potential project for treatment of phosphorus discharging from the R7D subwatershed is to 
construct a treatment wetland downstream of both R7D wetlands along the ditched tributary to 
WJD6 (the westernmost wetland restoration identified in Figure 17).  This project would be similar 
to the WJD 6 wetland restoration discussed for the main branch. For this tributary water could be 
diverted into excavated/enhanced wetland cells for added treatment. Areas that are primarily 
dominated be invasive species (i.e. reed canary grass) would be targeted. This area could eventually 
be part of the contiguous wetland and floodplain complex if the greenway corridor was to be 
implemented. 

3.6. Recommendations 

A multi-year, conservation plan is proposed for the WJD 6 subwatershed, ultimately resulting in the 
establishment of a greenway corridor along WJD 6 (Figure 17). Several individual projects are also 
proposed that should be implemented in a phased approach while longer-term efforts to acquire 
parcels and establish partnerships for a contiguous greenway corridor are taking place. A decision 
tree for implementing the individual projects in a phased approach while concurrently pursuing a 
holistic greenway corridor is illustrated in Figure 22 

The Iron-Enhanced Sand Filter (IESF) proposed just north of CR-50 should be implemented first to 
significantly reduce phosphorus loads discharging to Forest Lake before implementing other future 
potential downstream projects.  This project was submitted for a BWSR Clean Water Fund Grant. The 
project ranked very highly and was awarded $747,400 in grant funds in 2020. Following construction 
of the CR-50 IESF, we recommend the implementation of an extensive monitoring program to 
determine its effectiveness. 

If after CR-50 IESF construction and monitoring, additional downstream treatment is required to 
meet Forest Lake’s phosphorus reduction goals, then the WJD 6 Wetland Restoration project could 
be considered. This project would divert a portion of the WJD 6 flow into an excavated wetland that 
has been artificially cut off from floodplain flows by a private driveway.  The excavation component 
of the project would be focused in areas currently dominated by invasive species. 

Concurrently with implementation of the IESF and wetland restoration projects, the District should 
determine if it wants to pursue a holistic greenway corridor with ditch abandonment in the WJD 6 
subwatershed. Reaching out to the City of Forest Lake, Washington County and MN DNR to gage 
interest in partnerships for land acquisition in funding could be a key decision point. There are strong 
local and regional benefits to establishing this corridor, but easements on all or portions of 10-18 
parcels will require large investments of District staff and legal counsel time, in addition to the land 
acquisition costs, which are not eligible for all types of grant funding. Creating a greenway corridor 
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will require long-term visioning, planning, and coordination with the City, County, DNR, and 
individual property owners to synchronize conservation efforts, establish partnerships and identify 
funding sources for land acquisition costs. The District has reached out to several of the landowners 
in the WJD 6 subwatershed as part of the 2019 field data collection efforts, and this serves as a 
starting point for establishing the landowner relationships necessary to develop a greenway 
corridor.  

Concurrently, the District can pursue ditch decommissioning by first determining if there are any 
benefited properties that object to ditch abandonment. If ditch abandonment is infeasible due to lack 
of landowner willingness, we recommend implementing ditch stabilization practices and other 
wetland treatment projects that do not infringe on drainage rights of the benefitted parcels.  

The R7D wetland restoration project at this time does not appear to be a priority, and we recommend 
continuing wetland water level monitoring in the R7D wetlands. The downstream portion of the R7D 
subwatershed could become part of the wetlands and floodplain associated with the proposed 
greenway corridor if the District pursues that option. 
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Figure 22. WJD 6 Subwatershed Phased Conservation Plan Decision Tree 
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APPENDIX C. R7D SUPPLEMENTARY FIGURES 

 
Figure 29. 1936 aerial image of R7D wetlands. 



E O R :  w a t e r  |  e c o l o g y  |  c o m m u n i t y                      P a g e  |  5 1  

 
Figure 30. 1953 aerial image of R7D wetlands. 
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Figure 31. 1964 aerial image of R7D wetlands. 



E O R :  w a t e r  |  e c o l o g y  |  c o m m u n i t y                      P a g e  |  5 3  

 
Figure 32. 1991 aerial image of R7D wetlands. 
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Figure 33. 1997 aerial image of R7D wetlands. 
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Figure 34. 2003 aerial image of R7D wetlands. 
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Figure 35. 2017 aerial image of R7D wetlands. 
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Figure 36. Hydric soils and 2-foot elevation contours of R7D wetlands and surrounding area.
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APPENDIX D. R7D WETLAND WELL WATER SURFACE ELEVATION DATA 
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Figure 37. R7D North Wetland 2019 water level characteristics. Piezometer was located in the open water pond on the north end of the R7D north wetland.
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APPENDIX F. WJD 6 WETLAND RESTORATION COST ESTIMATE 
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