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Introduction 

The Roseau River Watershed District (RRWD) and Minnesota Dept of Natural Resources 
(MNDNR) are partners on a flood damage reduction/natural resource enhancement project, the 
Roseau Lake Rehabilitation Project in the former Roseau Lake Basin.  Roseau Lake was drained 
in the early 1900s for agriculture production; however, current flow regimes within the basin 
lend an opportunity to enhance water storage for the flood damage reduction and natural resource 
enhancement.  The project is located within the basin, aligns with former shorelines, and utilizes 
existing roads and ditches where available to minimize cost and impacts to both natural and 
cultural resources.  As the project is located on a former shallow lake, there are significant 
wetland impacts resulting from construction of dikes, drainageways, and excavation for building 
material.  Avoidance of wetlands on this site would result in a “no-build” scenario, hence every 
effort is being made to minimize impacts within the project footprint by incorporating existing 
infrastructure wherever possible to minimize total impacts.  The wetland delineation has been 
completed for the total project infrastructure and total acres of wetland impact will be identified 
once a preferred alignment has been selected by the project team. 
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Background 

Due to the anticipated magnitude of wetland impacts that will result from Roseau Lake 
Rehabilitation project, a site of considerable size needs to be identified for compensatory 
mitigation.  The Sprague Creek site (Figure 1 – Site Map) was identified as an opportunity to 
provide a functional lift to a large complex of wetlands extending from the former Roseau Lake 
Basin northeasterly into Manitoba, Canada.  The wetland types within the site include but are not 
limited to Spring Fen, Shrub Carr, Wet Meadow, Conifer Swamp and Sedge Meadow.  The 
composition and diversity of wetland types are reflected by groundwater discharge sourced from 
shallow sand and gravel aquifers.  The mitigation site is dissected by three laterals of Judicial 
Ditch 61(JD61).  This legal ditch was constructed in the early 1900s to encourage settlers to 
homestead in the region and bolster agriculture.  The ditches currently serve as a conduit, 
conveying groundwater and surface water from the large expanse of peat lands located north of 
the basin.  The goal of the project is restoration of hydrology by reconnecting severed surface 
and subsurface flows to mirror a pre-drainage hydrological regime.  Restoration of hydrology 
will require multiple strategies for restoring and maintaining water tables throughout the site.  
These hydrologic improvements will result in restoration of native vegetation in a large expanse 
of brushland such that community dynamics will be restored to a large wetland complex.  
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Wetland Characteristics  

Vegetation 

Sprague Creek Site 

Vegetation within the mitigation site (Figure 2 – Vegetation List) is dominated by 
hydrophytic communities with diverse species composition.  The northern extent of the site 
wetlands are dominated by Tamarack, Black Spruce, Sphagnum Moss, Small Cranberry and 
Pitcher Plant.  In the southern extent, Canada Bluejoint and Meadow Willow are dominant in un-
drained wetlands while Reed Canary Grass and Hybrid Cattail are dominant in corridors of 
disturbance.  Between the north and south extents there is a mosaic of emergent and shrub 
dominated wetland communities exhibiting varying degrees of alteration as a result of drainage 
and previous attempts to cultivate the landscape.  There was a direct correlation found during the 
2017 field season in a loss of wetland function from one side of a legal ditch to another (Figure 3 
Floristic Quality Assessment Report).  To assess upstream and downstream impacts on the 
overall quality of wetlands, field observations were from transects in wetland communities that 
were dissected by legal drains. 

Roseau Lake Site 

In contrast to the higher species diversity within the mitigation site, the Roseau Lake 
Project scored relatively low in quality (Figure 3).  Wetlands within the former lake basin range 
from farmed wetlands with little wetland species present to medium/low quality Shrub Carr.  
Typical wetlands that would be affected by dike construction or ditch and borrow excavation are 
dominated by Reed Canary Grass with Lake Sedge and Meadow Willow as co-dominant species. 

Soils  

Sprague Creek Site 

Identified as very poorly drained according to the Roseau County Soil Survey, wetland 
soils within the mitigation site are dominated by Seelyeville-Seelyeville ponded, Mooselake 
mucky peat, Cathro muck and Lupton-Lupton ponded complex (Figure 4 Roseau County Soil 
Survey).  These soil units are formed from herbaceous and woody organic matter that overly 
glaciolacustrine deposits. 

Peat sampling was completed in the summer of 2018, information collected can be found 
in Figure #21. 

Roseau Lake Site 

Soils found in wetlands within the drained lake basin consist of Lallie mucky silt loam, 
Sago muck, Cathro muck, and Sax muck (Figure 4).  These soils are formed of organic materials 
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over glaciolacustrine deposits and are designated as very poorly drained according to the Roseau 
County Soil Survey. 

Hydrology 

Sprague Creek Site 

Wetlands within the restoration site receive hydrology from groundwater discharge and 
precipitation (Figure 5 Hydrology Atlas).  The fen communities in the northern extent are 
indicative of groundwater-dependent species that flourish under conditions of groundwater 
discharge.  Plant communities down gradient from the fen are consistent with slope wetlands that 
are fed both by groundwater and precipitation.  In addition to the lateral effect of the legal ditch 
system accelerated drainage is attributed to small laterals, gullies, and surface drains. 

Hydrology monitoring was conducted during the 2018 growing season to collect baseline 
data of the proposed restoration site.  Information gathered in 2018 can be found in Figure 21. 

Roseau Lake Site 

Wetland hydrology within the Roseau Lake Basin is heavily influenced by the stage of 
the Roseau River.  The basin fills either partially or completely at a 2-year flood frequency. 
Floods are generally more common during the spring runoff; however, the basin has flooded in 
midsummer and during the fall months.  Aside from the influence of the river, the geomorphic 
position, (shallow depression) of these wetlands promote standing water or saturation near the 
surface throughout the growing season.  Previous attempts to farm the basin have resulted in 
extensive ditching of depressed areas, which continue to drain wetlands during dry periods. 

Floristic Quality Assessment 

During the 2017 field season five transects were surveyed within the mitigation site to 
identify and record vegetation across different plant communities and in different landscape 
context to assess hydrologic impact on vegetation (Figure 3).  Vegetation metrics for the transect 
locations incorporated the weighted Coefficient of Conservatism (wC) to determine value of 
plant communities.  The wC is the sum of each species abundance within the study area 
multiplied by each species assigned Coefficient of Conservatism (C) score.  The C score is a 
numerical rating from 0-10, based on a species tolerance to disturbance and its correspondence to 
a specific habitat.  All transects were located on public land, none of which were located within 
the SNA.  The purpose of the survey was to determine if there was measurable difference in the 
species composition of vegetation on either side of the ditch.   
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RESTORATION STRATEGY 

Due to the varying wetland communities within the mitigation site and the different ways 
each ditch affects its associated wetlands, there is no overarching single strategy to be employed 
across the entire restoration site (Figure 1).  For example, Lateral 7 Branch 1, runs east-to-west 
with the natural grade running north to south.  Lateral 6 runs north-to-south with the natural 
grade draining northeast to southwest.  Lateral 5B is aligned north-to-south with the surrounding 
land draining to the ditch corridor.  The strategy for hydrological restoration of each segment is 
outlined in the following pages.  

Lateral 5B 

Centrally-located within the project limits, Lateral 5B of Judicial Ditch 61 extends from 
the Roseau River on the south, north to the Sprague Creek SNA.  This ditch drains a longitudinal 
path through the wetlands within its alignment, requiring surface and groundwater flows to run 
within, or parallel to, the ditch corridor. Lateral 5B contrasts with the other laterals, which run 
perpendicular to or at an angle to surface water or groundwater flow. 
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(Graphic #1)  Transect #4 Cross Section, Lateral 5B Jurisdictional Ditch 61 

 
 

 Based upon elevation data collected in the field and cross sections derived from LiDAR 
data, there is substantial subsidence in ground elevation along the ditch corridor.  This is likely a 
result of periodic, partial, or complete drying of the upper peat layers causing decomposition 
and/or flushing of organic material downstream.  As a product of this decomposition process, the 
land on both sides of the ditch slopes gradually toward the channel.  This potentially exacerbates 
dewatering impact on the landscape as surface water drainage increases over time.   

Beaver Impact and Invasive Vegetation, Lateral 5B 

 The dominant plant community along Lateral 5B consists of emergent communities 
punctuated with dense to moderate stands of Meadow Willow, Red-osier Dogwood, and Bog 
Birch.  This landscape is ideal habitat for beaver, as evident in historical aerial photos.  Beavers 
have resided in the ditch since prior to the 1940’s.  Fidelity of beaver to specific dam locations is 
highly variable on this lateral, with dams failing in one section and new ones sprouting up 
nearby.  Other reaches, particularly in the northern extent, are consistently dammed and grow 
throughout the years. 
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 Beaver activity on this lateral affects the wetland communities along the ditch.  Periodic 
fluctuation in water levels as a result of dam construction or failure influence plant communities.  
In areas where dams are constructed above the elevation of the surrounding land, there is 
evidence of peat separation and migration; at these sites there are greater densities of cattail 
species within the ditch.  Another observation of beaver dam impact on the wetlands within the 
Lateral 5B corridor is the colonization of Reed Canary Grass on and near the dams.  The 
occurrence of Reed Canary Grass is specific to the dams with the exception of one large stand 
along the northern portion of the ditch.  Dams are likely suitable for Reed Canary Grass as they 
are capped with peat and the root mass growing on this cap is slightly elevated from the 
surrounding landscape thus providing ideal conditions for this invasive to establish a 
monoculture. 

Proposed Restorative Strategy, Lateral 5B 

 The beaver dams have provided some hydrologic modification within the Lateral 5B 
corridor that, while slowing discharge, have negative impacts on species composition of the 
wetland community.  There is no spoil available along the ditch corridor, which complicates 
opportunities for installing ditch plugs.  Hydrology modification in the ditch will target 
maintaining the water table near the elevation of the top of bank, essentially wetting the peat 
while not promoting separation from mineral soil or the ditch bank.   

 The proposed strategy would enlist shearing of the brushland on the west side of the ditch 
and placing the brush within the ditch corridor (Figure 6, Brush Plug Exhibit).  The brush will be 
placed in the ditch and compressed with the assistance of amphibious equipment.  The brush will 
provide a medium for accumulation of organic material within the open channel.  A secondary 
effect of loading the ditch with brush will be to discourage beaver dispersal within the system.   
In conjunction with the brush placement, the tops of beaver dams would be pressed to match 
grade with the top of bank.   The larger dams that extend 20+ feet beyond the ditch will be 
addressed by removing the spoil from the dam and placing it into the ditch.  The principle of this 
practice is to maintain a consistent water level throughout the length of the ditch while hindering 
the beavers’ ability to create pools in the ditch.  Pressing the dams to existing ground level and 
removing excess dam material will limit the production of Reed Canary Grass seed stock by 
drowning the root structure of the invasive plant. 

The northern half mile of Lateral 5B is located near the SNA and presents unique 
challenges to establish target water levels.  There are limited spoil reserves located along the 
ditch corridor, which is relatively narrow.  The preferred strategy for restoring hydrology to the 
adjacent ground surface is to install cedar dams in series at each 1 foot drop in elevation (Figure 
7, Cedar Dam Exhibit).  Cedar dams provide the least impact to the site, can be installed either 
by hand or with the assistance of light equipment, and can be set to a specific elevation that will 
persist for decades, thus allowing the channel to fill in with organic material.   
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Lateral 6 

Lateral 6 is located in the western portion of the project.  This lateral ditch to JD 61 
extends from the Roseau River northward to approximately one half mile from the Canadian 
border.  This legal drain has a varying depth ditch on the east side of the corridor of disturbance 
with excavated spoil on the west side of the ditch that has been leveled to provide a 4x4 and 
ATV-suitable road.  The landscape within the Lateral 6 corridor slopes from northeast to 
southwest with the ditch and road acting as a dam and diversion, forcing flows southward to the 
river. 

  Data collected during the 2017 field season identified hydrologic and vegetative impacts 
as a result of the ditch and spoil road.  Impacts to the east of the ditch are typical of wetlands 
degraded by lateral effect.  Vegetation condition, based on wC, is lower close to the ditch and 
improves as the transects extended further from the ditch.  Wetlands east of Lateral 6 also exhibit 
a decrease in the water table the closer to the ditch.  West of the ditch and road, there was a 
measurable impact on the water table and the wC scores of the plant communities.  The lower 
wC scores and decrease in groundwater elevation is likely due to groundwater being intercepted 
by the ditch while the road composed of compacted peat, acts as a aquatard further compounding 
the loss of hydrology west of the road.  There is an observable rise in groundwater levels as the 
transects extended further westward, likely due to groundwater pressure pushing upwards as it 
moves beyond the ditch and roadway. 
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(Graphic #2)  Transect #1 Cross Section, Lateral 6, Jurisdictional Ditch 61 

 
 
(Graphic #3)  Transect #2 Cross Section, Lateral 6, Jurisdictional Ditch 61 
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Beaver Impact and invasive vegetation, Lateral 6  

Similar to Lateral 5B, Lateral 6 currently experiences beaver activity, with evidence of 
dams found throughout aerial photo review back to 1940.  Impacts as a result of dams on Lat 6 
are focused east of the ditch as the spoil/road is higher than the dams, impeding inundation to the 
west.  Beaver dams within this corridor are more prone to removal, either by individuals or the 
ditch authority, due to accessibility of the reach. 

Invasive vegetation within this region of the wetland is focused within the corridor of 
disturbance, with densities tapering off as one travels east or west from the ditch.  Reed Canary 
Grass is the dominant invasive observed in this region.  Canada Thistle and Hybrid Cattail were 
also identified in the corridor of disturbance.  The greatest densities of Reed Canary Grass were 
concentrated on the spoil material (road) and on the opposite top of bank.  Reed Canary’s aerial 
coverage diminished as the transects extend away from the ditch and is likely due to hydrology.  
The closer the water table to ground surface, the less likely Reed Canary Grass is encountered.  
Thistle and cattails are primarily found on the spoil and in the ditch channel respectively, with 
occasional individuals or clusters of either invasive found in the adjacent wetlands. 

Proposed Restorative Strategy, Lateral 6 

Lateral 6 has on-site plug material to provide a suitable medium to re-establish, in part or 
wholly, hydraulic connectivity to wetlands on either side of the ditch.  The spoil material is 
sourced from the ditch.  It is porous to semi-porous organic material that is preferred to hauling 
in clay or other off-site fill.  There are areas where peat has subsided or eroded from the spoil 
bank, therefore it is unlikely the spoil would completely fill the ditch cut in all locations.  Where 
suitable material is available, spoil will be placed in-channel up to the level of the east top of 
bank in order to establish a stable grade transition.  In the former road bed, the top layer of peat 
will likely require agitation to encourage flows in the upper 10cm, mimicking natural conditions. 

There will certainly be areas where insufficient spoil is available or the degree of 
subsidence makes transitioning hydrology from east to west across the corridor of disturbance 
difficult.  To address this, log diverters will be installed in the former corridor of disturbance to 
aid reestablishment of flow direction (Figure 8, Log Diverter Exhibit).  Logs will be sourced 
from within the property, likely with the aid of DNR Forestry to identify suitable stands.  
Tamarack or Black Spruce are the preferred species due to their slow rate of decay and 
abundance.  Onsite conifer logs are preferable to fill in order to prevent introduction of invasive 
vegetation and promote a suitable medium for remnant invasive stock to re-colonize the site. 

The log diverter structures will be installed at each 1-foot-drop in elevation, at 215° from 
true north to align with the surface grade of wetlands on either side of the ditch (Figure 8).  The 
logs will be 50 ft long with a minimum top diameter of 12” and will be installed with the base to 
the north and the top to the south.  The total length of each diverter will be approximately 390ft 
to ensure ground elevations from the east wetlands are tied to west wetlands and restrict potential 
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southward flow in the former channel corridor.  Anchors, comprised of log tops will be driven 
into the peat and secured to the diverter logs to prevent migration or blow out of the logs.  
Ponding of water should not occur at diverter locations as the logs will provide a permeable dam.     

Lateral 7 Branch 1 

 Lateral 7 Branch 1 extends from east-to-west on the northern portion of the site bissecting 
the spring channels and conifer islands characterizing the uniqueness of the wetland (Figure 1).  
This lateral varies in depth from 2 to 8 feet due to sedimentation with the ditch spoil placed on 
the south side of the ditch.  There is a grant-in-aid snowmobile trail that is located to the south of 
the spoil on the west end of the site, which then transitions onto the spoil east of Lateral 5B. The 
west mile of Lateral 7 Branch 1 is characterized as shallow, 2-4 feet, with little remaining spoil 
on the site, and is nearly inaccessible by ATV or snowmobile. 

 Data collected from transects #3 and #5 provided information upgradient and 
downgradient of the lateral to determine if there is any impact on vegetation due to altered 
hydrology.  Transect #3 is located to the east of the SNA and reflects similar plant communities 
that characterize the Sprague Creek SNA.  On the north side of the ditch, the plant communities 
are dominated by high-quality native vegetation with no occurrences of invasive species.  South 
of the ditch, the wetlands have more generalized species and invasives; high-quality vegetation 
was still present but at lower densities.  Transect #5 is located west of the SNA and exhibits 
similar characteristics to Transect #3.  A more complete analysis can be found in the FQA 
exhibit. 
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 (Graphic #4)   Transect #3 Cross Section, Lateral 7 Branch 1, Jurisdictional Ditch 61 
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(Graphic #5)  Transect #5 Cross Section, Lateral 7 Branch 1, Jurisdictional Ditch 61 

 
 

 

 

 

DRAFT



 

Sprague Creek Fen Wetland Restoration Page 14 
 

Beaver Impact and Invasive Vegetation, Lateral 7 Branch 1, Jurisdictional Ditch 61  

 Beaver dams have ranged widely across the lateral over the available aerial photo record.  
Dams have been damaged or removed in the past, either due to natural causes or ditch maintance 
resulting in wetland  impacts from altered hydrology on the ditch fringe.  Beaver dam impacts on 
wetlands typically occur through water level fluctuation or flushing.  This is evident in 
separation and movement of large chunks of peat.   

 Invasive vegetation found within and along this lateral include: Reed Canary Grass, 
Canada Thistle and Hybrid Cattail.  Canada Thistle is found primarily on the east and west ends 
of the lateral on top of the spoil piles.   Hybrid cattail can be found along the edges of the open 
ditch, with erratic colonies found in disturbed peat. Reed Canary Grass can be found primarily 
on the spoil piles and atop the beaver dams.  There are sporadic stands south of the ditch near 
Transect #3. 

Proposed Restorative Strategy 

 Connecting hydrology from wetlands north of the ditch to wetlands south of the ditch is 
the primary goal for restoration.  Restoring hydrologic connections will be achieved through 
plugging the ditch at strategic locations to halt east-to-west flows and force a north-to-south flow 
regime (Figure 9 & Figure 10).  Plugs in the lateral will be placed at locations where the Black 
Spruce/Tamarack Islands intersect the ditch or in areas where no current or former spring 
channels have been identified.  In areas where spring channels have been identified, the ditch 
will be left open (unplugged) to promote southerly flows. 

 Spoil and the timber growing on portions of it will provide material for ditch plugs while 
restoring grade of filled wetlands within the corridor of disturbance.  Peat underneath the spoil is 
likely compacted and may require agitation of the top 10 cm to mimic the blonde layer of peat 
where the bulk of groundwater flow occurs.  In areas where spoil is not available or insufficient, 
cedar dams will be installed to promote north-to-south flows.  Spoil material is more readily 
available in the east 2 miles of the ditch.  Being relatively large, the ditch may require a great 
deal of material.  Conversely, the west mile of the lateral has very little spoil, but the ditch 
channel is substantially vegetated.  Cedar dams in the west mile of Lateral 7, Branch 1 will 
provide the intended connectivity of hydrology while not disturbing the site and keeping 
vegetation within the channel from migrating. 
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Compensatory Mitigation 

 Generation of adequate wetland credits at the Sprague Creek Site for mitigation at the 
Roseau Lake Site will be achieved through multiple restoration strategies of a large complex of 
wetlands thereby adopting a “watershed approach”.  Crediting will be contingent on restoring 
hydrologic connections to a large expanse of wetlands in conjunction with targeted vegetation 
management promoting a mosaic of high quality wetlands (See Figure #20).  Hydrologic 
modifications within the legal drains will restore connectivity of disjointed wetlands, while 
shearing and prescribed burning of a large expanse of shrub-carr will promote graminoid/herb 
dominated wetland communities.  Generation of surplus credits for use in future projects or to 
generate income is not proposed for this project.  Determination of credit will quantify benefits 
of mitigation activities compared to loss of wetland functions from construction of the Roseau 
Lake Project. 

Performance Standards 

Peatlands generally take a significant period of time for vegetation to react to hydrologic 
restoration, making the standard monitoring timeline (5-10 years) problematic for measuring 
change.  Another challenge to monitoring the site is the sheer size of the wetland complex and 
the miles of former open ditch to evaluate.  Due to the constraints posed by this site, strategic 
groundwater monitoring pre and post project will determine effectiveness of hydrologic 
restoration.  Hydrologic targets for the mitigation site will be measurable water tables at or 
within 12 inches of the surface spanning 14 consecutive days during the growing season in the 
former corridors of each lateral.  In order to assess hydrologic performance, a series of 
dataloggers at equal intervals will be installed on either side of and within the former ditch 
corridor to measure water tables pre and post project. 

Vegetation management goals for the property will be the conversion of a large tract of 
wetland invaded by brush to a sedge-dominated wetland.  Monitoring of vegetative performance 
will utilize drone technology to record video and capture images at target locations to determine 
the success of conversion.  The target vegetative performance standard will be measured by 
aerial coverage of 20% or less of shrub stratum within the limit of designated brush shearing.   
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Public Input/Acceptance 

There are several socio-political considerations that would affect outcomes on the 
mitigation site.  Among these considerations are; legal ditch systems bisecting the site, private 
lands within and abutting, public lands, and existing and potential recreational opportunities 
within the limits of the site (Figure 12, Landowner Input Map). 

Ditch Authority/Local Government 

 Judicial Ditch 61 is administered by Roseau County, therefore any activity that affects the 
intended function of the ditch must be brought to their attention, and procedure detailed in “Ditch 
Law” (103E) will be followed.  The project sponsors have reviewed the current proposal with the 
Roseau County Highway Dept, and presented to the Board of Commissioners.  Feedback from 
the ditch authority has been incorporated into the proposal. 

Private Property 

 Impacts on private land are a concern for this project as one parcel is located entirely 
within the project limits and along with multiple properties that border the project.  The 
landowner within the project scope has been managing the property to promote native vegetation 
and has actively controlled Reed Canary Grass within his property.  He has showed favor 
towards the project and would be willing to have his property incorporated if the proper terms 
and payment are met on a conservation easement.  The landowners bordering the mitigation site 
have all been contacted and have met with watershed staff to learn about the proposal.  None of 
the landowners voiced opposition to the proposal.  Their reactions ranged from positive to 
cautious and reserved.  All bordering landowners stated that, as long as the project does not pond 
water on their property or re-route water across their land they, had no problem with the project. 

Public Use/Recreation 

 Recreational opportunities within the property include public hunting and trapping, bird 
watching, hiking and snowmobiling.  There is a designated snowmobile trail located in the 
northern limits of the project crossing the SNA and was “grandfathered” in at the time of the 
SNA’s registry.  Retaining access for the users of the snowmobile trail is a priority consideration 
for the project.  This not only retains public support but provides an avenue for public access to 
the resource.  The state land surrounding the SNA is a part of the Lost River State Forest, a 
notable bird watching hotspot that is identified in the Pine-to-Prairie Bird Trail.  The trail head 
on the eastern extreme of the project limits has been outfitted with signage and roosting poles.   

 There is potential to enhance recreational use and public benefit of public land 
surrounding the SNA through the development of the mitigation site.   
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In promoting responsible recreation within the project, the snowmobile trail needs to be 
addressed. Currently, there are existing span bridges on JD 61 that are prone to damage during 
spring melt and high precipitation events. Replacement of the span bridges with plugs would 
provide for reliable crossings for the trail groomer reducing increasing maintenance costs for the 
snowmobile club as a result of repairing damaged bridges.  In the areas of the trail where plugs 
aren’t feasible, new bridges will be required in order to span the intersection of spring channels 
(Figure 13 Grant-in-aid Trail Bridge Exhibit).  The additional wood span bridges will prevent 
impact to hydrology due to rutting or compaction as a result of trail grooming.  The local trail 
club will benefit from the additional bridges, as wet spots in the trail have been stated as a 
primary issue in maintaining the route. 

A local landowner proposed an idea regarding a bog walk utilizing the existing ditch 
corridor.  This idea was gleaned from bog walks near Washkish and Sax Zim and the positive 
response that those sites have received over the years since their inception.  The existing location 
of birding trail signage would provide a suitable access location for the public.  Coupling the bog 
walk with a known birding location would likely enhance public use/engagement. 
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Natural Resource Considerations 

 Forestry Impacts 

The project is located within the Lost River State Forest.  Timber reserves within the site 
are managed by the local DNR Forestry office in Warroad, MN.  Alteration of hydrology and its 
impact on existing timber resources requires special consideration both from an ecological and 
economic standpoint.  Subtle changes in depth and duration of surface or groundwater can 
diminish stand density, encourage succession of non target species or result in a total loss of 
timber resource. 

As a result of these potential concerns, the project partners met with the local forest 
manager to assess the existing resources within the project limits and what impacts could occur 
through altering hydrology (Figure 14, Forestry Impact Map).  During the initial meeting and site 
visit, there were no resource concern issues that were raised.  One-third of the site contains 
potentially marketable timber resources including Black Spruce, Cedar and Tamarack, all of 
which are tolerant to hydric conditions.  The remaining two-thirds of the site is covered with 
brush and emergent vegetation.  The local forestry office provided shapefile data on cover types 
within the state land which corroborated the information from the site visit.   

Based on initial meetings and correspondence with the Division of Forestry, impacts to 
the existing timber resources within the project scope will likely be minimal.  However, Forestry 
maintains an opportunity to review the proposal and participate in coordination if the project is 
constructed.  The proposal calls for utilization of onsite woody material requiring dialogue and 
coordination with the forestry supervisor to ensure any restitution (if required) for timber used in 
project construction. 

 

Scientific And Natural Area Considerations 

Sprague Creek Scientific and Natural Area is located in the northern extent of the project 
and is a crucial component to a “watershed based” restoration approach.  Identified on the core 
peatland areas’ map in the 1984 commissioner report; “Recommendations for the Protection of 
Ecologically Significant Peatlands in Minnesota” (MS.84.036), preservation and protection of 
this resource is of high priority. 

In accordance with the “ Minnesota Peatland Protection Act” (MS84.035-.036) activities 
within SNAs are highly restricted to existing corridors of disturbance and must not significantly 
alter water level, flows, chemistry, species, or communities within the SNA unless approved by 
the commissioner.  Currently the Sprague Creek SNA has one corridor of disturbance consisting 
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of the legal ditch, ditch spoil, and snowmobile trail.  The proposed restoration activities within 
the confines of the SNA would occur entirely within the corridor of disturbance. 

Options listed in statute for restorative activities within designated SNAs include:    

84.035 Subd. 8. Ditch Abandonment – The ditch abandonment option would require a petition 
from the commissioner to the ditch authority to cease maintenance of the ditch system.  The 
process for abandonment would require public hearings and likely an agreement between the 
commissioner and the ditch authority on appropriation of costs as a result of the abandonment. 

84.035 Subd. 5(b) Activities allowed (5) – Improvements to a public drainage system in 

existence on the effective date of Laws 1991, chapter 354, only when its for the protection and 

maintenance of the ecological integrity of the peatland scientific and natural area and when 

included in a management plan adopted by the commissioner under subdivision 6. This 
subdivision would allow for installation of structures within the legal ditch system with the 
specific intent of protecting and maintaining the ecological integrity of the site.   

Based on discussions with the ditch authority, the Roseau County Board of 
Commissioners and the Roseau County Highway Department, the second option would be 
preferred to abandonment proceedings.  There are two procedural avenues that will need to be 
addressed if hydrologic restoration is to occur, the first is a management plan adopted by the 
commissioner, and the second, approval of a petition to impound or divert drainage system 
waters (103E.227) by the drainage authority. 
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Summary 

Restoration of a large complex of wetlands requires various practices installed at strategic 
locations to restore and re-route hydrology in order to mimic dynamics of the landscape pre-
drainage.  By focusing efforts in the corridors of disturbance, the potential for adverse impacts to 
intact native communities is avoided.  Where feasible, spoil excavated from the ditch will be 
replaced in the channel to restore grade and altered drainage.  In areas where spoil is unavailable 
or unsuitable, strategies such as cedar dams and brush placement in channel will be adopted to 
maintain target water levels and promote paludification of open water channels. 

The Sprague Creek Site has been partially drained for over 100 years, resulting in 
subsidence of peat soils and reduction in species richness.  Due to the degree of peat loss and the 
slow response rate of vegetation in organic soils to rewetting, it is unlikely that the wetland can 
be fully restored to pristine condition.  Although full restoration is not feasible, functional lift can 
be achieved by reconnecting groundwater flows throughout the mitigation site.   Hydrologic 
restoration will also provide resiliency to unique species and communities within the SNA that 
may be susceptible to artificial inundation or prolonged dry periods.   

Through restoration of hydrology, vegetative management and establishment, and 
perpetual conservation easements, the Sprague Creek Site will generate 1,747.35 credits, which 
will be adequate to provide compensatory mitigation for wetland impacts from The Roseau Lake 
Project. 
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Figure #1  

 Site Map 
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Figure #2  

Vegetation List 
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Spraque Creek Vegetation - Recorded During FQA Assessment

Scientific Name Common Name Indicator Status Native Status Wetland Type

Asclepias purpurascens Purple Milkweed FACU Native 2

Betula papyrifera Paperbirch FACU Native 7

Betula pumila Bog Birch  OBL Native 2,6,7

Bromus ciliatus Fringed Brome FACW Native 2,6

Calamagrostis candensis Canada Bluejoint OBL Native 2,6

Carex hystercina Porcupine Sedge OBL Native 2,6

Carex lacustris Lake Sedge OBL Native 2,6

Carex lasiocarpa Bog wire sedge OBL Native 2,6

Carex stricta Hummock Sedge OBL Native 2,6

Cirsium arvense Canada Thistle  FACU Introduced 2

Cornus sericea Red‐osier Dogwood FACW Native 2,6,7

Dasiphora fruticosa Marsh Ciquefoil FACW Native 2,6,7

Equisetum fluviatile Water Horsetail OBL Native 2,6,7

Eriophorum angustifolium Cottongrass OBL Native 2

Eutrochium maculatum Spotted Joe‐pye weed OBL Native 2,6

Glyceria striata Fowl Manna Grass OBL Native 2,6

Gymnocarpium intermedium Oak fern ‐ Native 7

Iris versicolor Blue Flag Iris OBL Native 2,6,7

Larix laricina Tamarack FACW Native 7

Ledum groenlandicum Labrador Tea OBL Native 7

Menyanthes trifoliata Buckbean OBL Native 7

Muhlenbergia racemosa Marsh Timothy FACU Native 2,6

Phalaris arundinacea Reed Canary Grass FACW Introduced 2,6

Phragmites australis Common Reed Grass FACW Native   2,6

Picea mariana Black Spruce FACW Native 6,7

Populus tremuloides Quaking Aspen FAC Native 7

Prunus virginiana Chokecherry FACU Native 6,7

Ribes americanum Black Currant FACW Native 2,6,7

Rosa blanda Wild Rose FACU Native 2

Salix discolor Lowland Pussy Willow FACW Native 2,6

Salix petiolaris Meadow Willow FACW Native 2,6

Silphium terebinthinaceum Prairie Dock FAC Native 2,6,7

Solidago gigantea Giant Goldenrod FACW Native 2

Sphagnum sp. Sphagnum Moss ‐ Native 7

Thalictrum dasycarpum Tall Meadow Rue FACW Native 2,6

Thuja occidentalis White Cedar FACW Native 7

Urtica dioica Stinging Nettle FAC Introduced 2
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Roseau Lake Wetland Vegetation - Recorded in Wetland Delineation Transects

Scientific Name Common Name Indicator SNative Status Wetland Type

Acer negundo Ash‐leaf Maple FAC Native 7

Amphicarpea bracteata American Hog‐peanut FAC Native 2

Anemone canadensis Round‐Leaf Thimbleweed FACW Native 2

Apocynum cannabinum Indian‐Hemp FAC Native 2

Asclepias incarnata Swamp Milkweed OBL Native 2

Asclepias syriaca Common Milkweed UPL Native 2

Beckmannia syzigachne American Sloughgrass OBL Native 2

Carex bebbi Bebb's Sedge OBL Native 2

Carex lacustris Lakebank Sedge OBL Native 2,3

Carex stricta Uptight Sedge OBL Native 2

Cirsium arvense Canada Thistle FACU Introduced 2

Cirsium muticum Swamp Thistle OBL Native 2

Echinochloa crus‐galli Large Barnyard Grass FAC Introduced 2

Elymus virginicus Virginia Wild Rye FACW Native 2,7

Equisetum fluviatile Water Horsetail OBL Native 2

Eutrochium maculatum Spotted Trumpetweed OBL Native 2

Fraxinus nigra Black Ash FACW Native 7

Glycine max Soybean ‐ Introduced ‐

Juncus interior Inland rush FAC Native 2

Lotus americana Birds‐foot trefoil FACU Native 2

Mentha arvensis American Wild Mint FACW Native 2

Persicaria lapathifolia Dock‐leaf Smartweed FACW Native 2

Persicaria pensylvanica Pinkweed FACW Native 2

Phalaris arundinacea Reed Canary Grass FACW Introduced 2,6

Phragmites australis Common Reed FACW Native 2,3

Poa compressa Canada Bluegrass FACU Native 2

Poa palustris Fowl Blue Grass FACW Native 2,6

Poa pratensis Kentucky Blue Grass FACU Introduced 2

Potentilla anserina Silverweed FACW Native 2

Prunus americana American Plum UPL Native 6

Salix bebbiana Gray Willow FACW Native 6

Salix discolor Pussy Willow FACW Native 2,6

Salix interior Sandbar Willow FACW Native 2,6

Salix nigra Black Willow OBL Native 7

Schoenoplectus tabernaemontani Softstemm Clubrush OBL Native 2

Spartina pectinata Freshwater Cordgrass FACW Native 2

Taraxacum officinale Common Dandelion FACU Introduced 2

Trifoleum repens White Clover FACU Native 2

Typha Latifolia Broad‐leaf Cattail OBL Native 2,3

Typha X glauca Hybrid Cattail OBL Introduced 2,3
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Figure #3  

Floristic Quality Assessment (FQA) 
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Sprague Creek Floristic Quality Assessment 

Watershed staff conducted a Floristic Quality Assessment (FQA) using methods modified from the 

Floristic Quality Assessment Manual and Rapid Floristic Quality Assessment Manual. Metrics calculated 

for the purpose of this analysis focused on the weighted Coefficient of Conservatism (wC).  The 

Coefficient of Conservatism (C) is a measure of habitat fidelity, rated on a scale of 0-10. A C-value of 10 

indicates a species highly dependent on a specific undisturbed community, whereas a C-value of 0 

indicates a species with wide tolerances. The wC metric provides a value based on the proportional 

abundance of species within a specific plot or community.  The wC metric was found to be to be a more 

responsive indicator of a wetland condition than Mean C or FQI (Bourdaghs 2012). 

Sample plots were inventoried within wetlands that may be impacted from construction of flood 

features.  The transect location and Corp of Engineers data forms were used to assess community types 

and value of wetlands that may require compensatory mitigation.  Transect data from the 2017 field 

delineation provides a range of typical vegetative community data to determine functions lost as a result 

of a future project. 

Within the proposed mitigation site 5 transect lines were investigated to assess wC values within 500 

feet of legal ditches to determine influence of drainage on adjacent wetlands.  5 plots, spaced in 100ft 

increments were sampled on either side of the ditch.  Vegetation, elevation and soil information were 

collected at each plot to assess restoration potential and impact of drainage.  Sampling on both the 

impact and mitigation site consisted of recording species and aerial coverage using a 5-ft radius for 

herbaceous stratum, 15-ft radius for shrubs and 30-ft radius for trees. 

Sprague Creek Restoration Transects 

The Sprague Creek Site presents a complex of wetland communities that vary from Calcerous Fens to 

Shrub/Carr and Fresh Meadow.  The site is home to the Sprague Creek Scientific and Natural Area, noted 

as one of 5 Spring Fen wetlands categorized as a SNA.  The site also boasts approximately 8.5 miles of 

legal ditches that drain portions of the SNA and surrounding wetlands, and diverting hydrology away 

from other wetlands which would historically receive gradient flow across the upper 10 inches of peat. 

Transect #1 (1-b2 – 1-b12) 

Is located to the south of Transect #2 and is perpendicular to Judicial Ditch 61 Lateral 6 (JD61 L3).  West 

of JD61 L3 the wetland is primarily shrub/carr with some open pockets of wet meadow, dominated by 

Meadow Willow, Bog Birch and Canada Bluejoint.  East of the ditch, the wetlands transition from dense 

shrub communities along the ditch to open sedge/fresh meadow as the transect extends eastward. 

Transect #2 (2-b1 – 2-b11) 

Is Located approximately 2,000ft north of Transect #1, also runs perpendicular to JD 61 L3.  West of JD61 

L3 the transect is dominated by Canada Bluejoint with Wire Sedge, Joe-pye weed and sporadic willows.  

Wetlands in the west half of the transect are consistent with a Fresh Meadow community, it appears 

that the local DNR office has been managing the tract to promote herbaceous stratum and hinder shrub 
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communities (evidence of shearing and prescribed burning).  East of the JD61 L3 the wetland community 

typical of a Sedge Mat, it is dominated by Wire Sedge  with Joe-pye weed, Lake Sedge, Bog Birch, Willow 

and Muhly Grass commonly found at sample plots.   

Transect #3 (3-b1 – 3-b10) 

This transect is located approximately 3,000 ft west of State Hwy 310 and runs perpendicular to Judicial 

Ditch 61 Lateral 7 Branch 1.  North of the Judicial ditch, the plant community consists of Tamarack and 

Black Spruce dominating the tree stratum with Sphagnum Moss, Small Cranberry, Labrador Tea and 

Pitcher Plants dominating the herbaceous stratum.  South of the Judicial ditch, the plant community is a 

mix of the Black Spruce, Tamarack, Bog Birch, and Red-osier dogwood in the tree and shrub stratum, 

with Labrador Tea, Sphagnum Moss, Canada Bluejoint and Sedge Sedge Species found in the herbaceous 

stratum. 

Transect #4 (4-b1 – 4-b10) 

Is located approximately 3,000 ft southwest of Transect #3 and runs perpendicular to Judicial Ditch 61 

Lateral 5B.  East of the ditch, wetland communities transition from Sedge Mat and Fresh Meadow in the 

west to Shrub-Carr and eventually Coniferous Swamp in the east.  Vegetation communities were 

dominated by Tamarack and Black Spruce, Bog Birch and Balsam Willow , Sphagnum Moss and sedge 

species in the various wetland types.   West of the ditch the plant communities transition in similar 

fashion as the sampling extends away from the ditch.   However the community transitions were 

noticeably more abrupt and there was increased density of Sphagnum Moss, White Cedar and Labrador 

Tea on the west limits of the transect. 

   Transect #5 (5-b1 – 5-b10) 

This transect is located approximately 1.4 miles east of County Rd 118 and runs perpendicular to Judicial 

Ditch 61 Lateral 7 Branch 1.  North of the ditch the plant community is dominated by Sphagnum Moss, 

Labrador Tea, and Small Cranberry in the herbaceous stratum with Tamarack, Black Spruce, White Cedar 

and Balsam Fir dominating the tree and shrub stratum.  South of the ditch the plant community is 

dominated by Sphagnum Moss and Labrador Tea in the herbaceous stratum, Choke cherry and Black 

Spruce in the shrub stratum and Tamarack, Black Spruce and Paper Birch in the tree stratum. 
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Transect Location Map: 
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Transect Tables 

Transect #1 & #2 - Green Cell denote plots on upgradient (east) of the ditch, the red cell is a plot 

sampled in ditch edge/spoil, yellow cells represent plots west of the ditch.   

wC Metric table calculates the average wC score for either side of the ditch, the average minus high/low 

accounts for potential for an extremely high or low scoring plot to sway the average.   The percentage 

cells in orange illustrate the potential loss in function from one side of the ditch to the other. 

  

wC metric     

  average 

average 
minus 

high/low 

US of ditch 5.72 5.7 

DS of ditch 4.6 4.7 

% 0.804196 0.8245614 

 

 

 

wC metric   

  average 

average 
minus 

high/low 

Us of ditch 5.96 6 

DS of ditch 4.76 4.466667 

% 0.798658 0.744444 

 

 

Transect 
#1       

ID Wc gnss station 

1-b12 5.2 1035.652 5605 

1-b11 6.4 1035.609 5440 

1-b10 6.4 1035.312 5270 

1-b9 5.5 1035.353 5110 

1-b8 5.1 1034.995 4970 

1-b7 1.7 1034.582 4860 

1-b2 4 1034.61 4710 

1-b3 4.6 1034.651 4610 

1-b4 4.9 1034.803 4500 

1-b5 4.9 1034.877 4390 

1-b6 4.6 1034.688 4300 

Transect #2     

  ID Wc gnss station 

2-b11 5.6 1036.462 4290 

2-b10 6.3 1036.581 4170 

2-b9 6.1 1036.782 4050 

2-b8 6.5 1036.754 3890 

2-b7 5.3 1036.396 3770 

2-b6 2.7 1035.876 3650 

2-b1 4 1036.092 3460 

2-b2 4.4 1036.005 3350 

2b3 5.4 1035.97 3260 

2-b4 3.6 1036.53 3150 

2-b5 6.4 1036.297 3030 
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Transect #3 - Green Cell denote plots on upgradient (north) of the ditch and yellow cells represent plots 

south of the ditch. 

wC metric   

  average  

average 
minus 

high/low 

US of Ditch 7.12 7.133333 

DS of Ditch 5.76 6.133333 

% 0.808989 0.859813 

 

 

Transect # 4 - Green Cell denote plots on upgradient (east) of the ditch and yellow cells represent plots 

west of the ditch. 

wC metric   

  average 

average 
minus 

high/low 

west of ditch 6.4 6.4 

east of ditch 5.34 5.366667 

% 0.834375 0.838542 

 

 

 

 

 

 

 

Transect #3     

ID Wc gnss station 

3-b10 6.8 1043.289 3030 

3-b9 3.6 1043.613 2930 

3-b8 6.1 1043.725 2830 

3-b7 6.8 1042.999 2740 

3-b6 5.5 1043.498 2630 

3-b1 6.9 1045.221 2430 

3-b2 7 1045.559 2310 

3-b3 7.2 1045.857 2220 

3-b4 7.3 1046 2110 

3-b5 7.2 1046.652 2030 

Transect #4     

ID Wc gnss station 

4-b10 7 1044.401 2020 

4-b9 6.5 1043.296 1930 

4-b8 6.2 1042.353 1830 

4-b7 6.5 1042.724 1740 

4-b6 5.8 1042.794 1630 

4-b5 5.5 1042.228 1450 

4-b4 4.3 1043.115 1340 

4-b3 5.5 1042.705 1230 

4-b2 6.3 1042.649 1140 

4-b1 5.1 1043.031 1020 
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Transect #5 - Green Cell denote plots on upgradient (north) of the ditch and yellow cells represent plots 

south of the ditch. 

wC metric   

  average 

average 
minus 

high/low 

US of Ditch 7.06 7.066667 

DS of Ditch 5 4.933333 

% 0.708215 0.698113 

 

 

Roseau Lake COE Transect Tables 

Vegetation information collected during the 2017 wetland delineation was entered into the FQA 

calculator to determine an average function/value of wetlands that may be impacted by a future 

project.  The Average wC across all wetland transects were calculated along with separate averages for 

cropped wetlands and non-cropped wetland within the delineation scope.  

Average wC 
Average wC cropped 

wetlands 
Average wC non-cropped 

wetlands 

0.921428571 0.775 0.945833333 

 

ID wC  ID wC 

DP1 0  DP16 2.4 

DP2 1  DP17 0 

DP3 0  DP18 0 

DP4 1.1  DP19 0 

DP5 1.1  DP20 0 

DP6 3.2  DP21 1.6 

DP8 3.5  DP22 2.3 

DP9 2  DP23 0 

DP10 0  DP24 1.1 

DP11 0.1  DP24(2) 0 

DP12 1.4  DP25 0.9 

DP13 0.6  DP27 1.3 

DP14 0  DP28 1.3 

DP15 0.1  DP29 0.8 

Transect #5     

ID Wc gnss station 

5-b10 7.4 1050.122 1010 

5-b9 6.7 1050.097 900 

5-b8 6.5 1050.104 800 

5-b7 7.1 1049.408 700 

5-b6 7.6 1048.818 610 

5-b1 3.9 1048.016 400 

5-b2 5 1047.895 300 

5-b3 4.9 1047.613 200 

5-b4 4.9 1047.509 90 

5-b5 6.3 1047.886 0 
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Transect Location Roseau Lake Site 
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Figure #4  

 Soils Map 
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Soil Map—Roseau County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2017
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
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Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Roseau County, Minnesota
Survey Area Data: Version 15, Oct 4, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Oct 
23, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

77 Garnes fine sandy loam, 0 to 3 
percent slopes

2.4 0.0%

117 Cormant loamy fine sand, 0 to 
2 percent slopes

9.0 0.1%

158B Zimmerman fine sand, 1 to 6 
percent slopes

3.7 0.1%

187 Haug muck, 0 to 1 percent 
slopes

20.3 0.3%

191 Epoufette sandy loam, 0 to 2 
percent slopes

17.1 0.2%

482 Grygla loamy fine sand, 0 to 2 
percent slopes

20.5 0.3%

534 Mooselake mucky peat, 0 to 1 
percent slopes

1,901.9 26.8%

540 Seelyeville-Seelyeville, 
ponded, complex, 0 to 1 
percent slopes

1,921.5 27.1%

541 Rifle-Rifle, ponded, complex, 0 
to 1 percent slopes

555.0 7.8%

544 Cathro muck, occasionally 
ponded, 0 to 1 percent 
slopes

1,154.5 16.3%

546 Lupton-Lupton, ponded, 
complex, 0 to 1 percent 
slopes

1,069.9 15.1%

561 Bullwinkle muck, 0 to 1 percent 
slopes

300.9 4.2%

568 Zippel very fine sandy loam, 0 
to 2 percent slopes

21.1 0.3%

1154 Sax muck, 0 to 1 percent 
slopes

0.2 0.0%

1314 Tacoosh mucky peat, map 
22-30, 0 to 1 percent slopes

19.1 0.3%

1328 Northwood muck, wooded, 0 to 
1 percent slopes

19.2 0.3%

1399B Two Inlets loamy sand, 
noncalcareous substratum, 0 
to 6 percent slopes

6.5 0.1%

1401 Grygla mucky loamy fine sand, 
depressional, 0 to 1 percent 
slopes

7.6 0.1%

1402 Leafriver muck, wooded, 0 to 1 
percent slopes

0.1 0.0%

1405 Lallie mucky silt loam, map 
18-22, 0 to 1 percent slopes

2.8 0.0%

Soil Map—Roseau County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2017
Page 3 of 4
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1807 Cathro muck, ponded, map 
22-30, 0 to 1 percent slopes

17.8 0.3%

I846A Borup silt loam, Aspen 
Parkland, 0 to 1 percent 
slopes

23.5 0.3%

Totals for Area of Interest 7,094.6 100.0%

Soil Map—Roseau County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2017
Page 4 of 4
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Roseau County, Minnesota
Survey Area Data: Version 15, Oct 4, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Oct 
23, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

532 Sago muck, 0 to 1 percent 
slopes

215.8 1.8%

540 Seelyeville-Seelyeville, 
ponded, complex, 0 to 1 
percent slopes

143.3 1.2%

544 Cathro muck, occasionally 
ponded, 0 to 1 percent 
slopes

1,055.8 8.6%

563 Northwood muck, 0 to 1 
percent slopes

79.0 0.6%

568 Zippel very fine sandy loam, 0 
to 2 percent slopes

358.4 2.9%

569 Wabanica silt loam, 0 to 2 
percent slopes

341.7 2.8%

1154 Sax muck, 0 to 1 percent 
slopes

715.8 5.9%

1182 Warroad fine sandy loam, 0 to 
2 percent slopes

113.2 0.9%

1405 Lallie mucky silt loam, map 
18-22, 0 to 1 percent slopes

5,949.5 48.7%

I16F Fluvaquents,frequently 
flooded-Hapludolls complex, 
0 to 30 percent slopes

458.4 3.8%

I55A Rosewood fine sandy loam, 
Aspen Parkland, 0 to 1 
percent slopes

20.0 0.2%

I79A Berner, Cathro and Haug soils, 
ponded, 0 to 1 percent 
slopes

111.9 0.9%

I82A Cathro muck, dense till, 0 to 1 
percent slopes

145.3 1.2%

I84A Percy loam, 0 to 1 percent 
slopes, very cobbly

19.7 0.2%

I86A Percy mucky loam, 0 to 1 
percent slopes

9.4 0.1%

I95A Kratka and Strathcona soils, 
dense till, 0 to 1 percent 
slopes

3.5 0.0%

I101A Foxhome sandy loam, dense 
till, 0 to 2 percent slopes

5.6 0.0%

I103A Kratka fine sandy loam, dense 
till, 0 to 1 percent slopes

31.1 0.3%

I106A Enstrom loamy fine sand, 
dense till, 0 to 2 percent 
slopes

4.6 0.0%

Soil Map—Roseau County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2017
Page 3 of 4
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

I109A Fluvaquents, 0 to 2 percent 
slopes, frequently flooded

202.9 1.7%

I110A Augsburg, Borup and Colvin 
soils, very poorly drained, 0 
to 1 percent slopes

111.0 0.9%

I114A Foldahl fine sandy loam, dense 
till, 0 to 2 percent slopes

101.7 0.8%

I117A Skagen loam, dense till, 0 to 2 
percent slopes, very cobbly

0.7 0.0%

I125A Skagen loam, dense till, 0 to 2 
percent slopes

12.5 0.1%

I127A Percy loam, 0 to 1 percent 
slopes

174.3 1.4%

I467A Bearden silt loam, 0 to 2 
percent slopes

45.8 0.4%

I629A Colvin silty clay loam, Aspen 
Parkland, 0 to 1 percent 
slopes

557.6 4.6%

I682A Borup-Glyndon complex, 0 to 2 
percent slopes

109.4 0.9%

I704A Glyndon very fine sandy loam, 
Aspen Parkland, 0 to 2 
percent slopes

244.9 2.0%

I741A Boash clay loam, dense till, 0 
to 1 percent slopes

42.5 0.3%

I846A Borup silt loam, Aspen 
Parkland, 0 to 1 percent 
slopes

834.6 6.8%

IWa Water 3.6 0.0%

Totals for Area of Interest 12,223.4 100.0%

Soil Map—Roseau County, Minnesota

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/20/2017
Page 4 of 4
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Figure #5  

 Hydro Atlas Map 
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Figure #6 

 Brush Plug Exhibit 
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Beaver 
Dams

Dam "wingwalls"Dam "wingwalls"

F

Brush placed and compacted 
in former ditch Ground Surface

Random Trees

Construction Notes
1.  Brush will be placed and compressed within the open channel.  Brush will be sourced 
     from adjacent grove.  Random timber shall be placed with the brush to aid 
     compression and anchor the woody debris.
2.  Beaver Dams where encountered will be compressed to the elevation of the channel top of bank.
     The center of the dam shall be pressed 6"-8" below the top of bank to prevent erosion on edge of bank.
      

3.  Larger Beaver Dams that extend far beyond the ditch (wingwalls) will require excavation of 
     fill and placement in the ditch, upstream of the compressed dam.
     Where channels are present along the dam, dam material may be placed in the channel to restore grade.
4.  All brush and timber materials will be sourced from the property, timber will be flagged or identified 
     for harvest.
     Brush will be sourced from large grove along the souther 2/3rds of the corridor.

1 inch = 200 feet

Draft Template

*- NOT TO SCALE

Brush Plugging Design

Channel Longitudinal View
(open ditch)

Random Timber

Water Flow Direction

Compressed Beaver Dam

Random fill from 
beaver dam (wingwalls)

Miscellaneous Brush
Top of Bank

Channel Cross Section View

*- NOT TO SCALE

Compressed Beaver Dam

Excavated Beaver Dam
Place fill in ditch Excavated Beaver Dam

Place fill in ditchBeaver Dam Pressed Down
to Level of Top of Bank

*- NOT TO SCALE

Construction Notes (cont.)

Channel Longitudinal View
(beaver dam)
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Figure #7  

Cedar Dam Exhibit 
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F

6" Notch to allow overflow
 into center of channel

Cedar 1"x12"x12' Planks

Ground Surface

Spoil

Construction Notes
1.  Dam will be constructed from 1"x12" Cedar Boards driven at minimum 50% into the substrate.
     Backboad will be secured to provide support for the dam, and will be installed 6" below the 
      adjacent ground elevation.
2.  4"x4" Cedar Post will be installed 4' OC across the open ditch dimension to limit flexing or
     potetial seperation of 1"x12" boards.  Support post will be secured on the backboard
     by a galvonized bracket and 6" carriage bolt.

3.  4"x4" (3'-4') cedar post will be sharped on one end and driven into the substrate leaving 6"-8" exposed.
     10" Carriage bolt will be used to secure the support post from the dam to the aligned anchor 
      post driven into the substrate.
4.  Cedar boards must be "keyed" into the adjacent channel banks to ensure that surface waters do not 
     cut around the dam resulting in potential failure.

1 inch = 40 feet

Draft Template

*- NOT TO SCALE

Cedar Dams Design

Channel Longitudinal View
(upstream aspect)

!

!

1" x 12" Cedar Backboard flush with 6" Notch
 

Cedar 1"x12"x12' Planks

4" x 4" Cedar Post

Surface Water Flow Direction

4" x 4" Cedar Post
Galvonized Bracket

6" Carriage BoltDitch Bottom

10" Carriage Bolt

Channel Cross Section View

*- NOT TO SCALE

6" Notch to allow overflow
 into center of channel

Cedar 1"x12"x12' Planks

Ground Surface

Spoil

Cedar 1"x12"x12' Planks
Backboard

4" x 4" Cedar Post
4" x 4" Cedar Post

*- NOT TO SCALE

Channel Longitudinal View
(downstream aspect)

Construction Notes (cont.)

DRAFT



Figure #8  

 Log Diverter Exhibit 
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Tamarack/Black Spruce Poles
Former Ditch/Spoil Corridor

Groundwater Flow

East
West

Anchor Stake 
 Top of Tamarack or Spruce log

Securing Spike or Tourque Screw

Construction Notes
1.  Logs harvested will consist of de-limbed Tamarack or Black Spruce
2.  Minimum thickness of logs shall be no less than 12" top diameter
3.  Logs shall placed with the base oriented to the east, with the top  angled at 
      215° from true north.  Logs will be lapped with first log installed at the 
      east station, each subsequent log will be placed south of the log before it.
4.  Stakes comprised of the upper 4' of Tamarack or Spruce will
     be driven 3.5' into the peat, pole shed spikes or long torque screws
     will be driven through the stakes and into the logs to anchor the structure in place
4.  Stakes will be installed 1' from the base of the log, for each individual log.
     An additional stake will be installed on the top of the westernmost log,
    this will prevent potential rotation and/or damage.

1 inch = 60 feet Draft Template

*- NOT TO SCALE
Log Diversion Structure Design
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Figure #9  

 Ditch Plug with Log Diverter Exhibit 
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!

Former spoil bank profile
Former Ditch

Spoil placed to form ditch plug tapered on upstream end.

South
North

Log Diverter
 Tamarack, Cedar or Spruce log

Securing Bolt

Flow Direction

Anchor Stake

Construction Notes

3.  Logs harvested will consist of de-limbed Tamarack or Black Spruce
4.  Minimum thickness of logs shall be no less than 12" top diameter
5.  Logs shall placed with the base oriented to the east, with the top  angled at 
      215° from true north.  Logs will be lapped with first log installed at the 
      east station, each subsequent log will be placed south of the log before it.
6.  Stakes comprised of the upper 4' of Tamarack or Spruce will
     be driven 3.5' into the peat, pole shed spikes or long torque screws
     will be driven through the stakes and into the logs to anchor the structure in place
7.  Stakes will be installed 1' from the base of the log, for each individual log.
     An additional stake will be installed on the top of the westernmost log,
    this will prevent potential rotation and/or damage.

*- NOT TO SCALE
Ditch Plug and Log Diversion Structure Design

Pr
ofi

le 
Ex

hib
it

Profile Exhibit
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Ditch "Key"

*- Pre-Project *- Post-Project

1.  Spoil shall be placed in the open ditch, level with the east landward grade.  
      All spoil on the west side of ditch must be placed in the open ditch.
      In the even there is insufficient spoil to fill the open ditch, preference
      will be given to the downstream portion of the plug, (ie log diverter location)
     The spoil deposited on the northern limit of the plug will be tapered
     to provide gradual transition up into the plug.
2.  A key shall be excavated at the intersection of the log diverter and the plug. 
      The ditch key, extending to the former limits of the spoil bank and of
      equal distance into the opposite bank will consist of organic material 
      compressed by heavy equipment.  Key will provide additional 
      anchoring of material, reducing potential erosion or seperation of fill.DRAFT



Figure #10  

 Ditch Plug Exhibit 
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Figure #11  

 Historical Aerial Photos 
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Figure #12  

Landowner Input Map 
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Downstream Landowner Concerns:
Increased water on the landscape
Saturation/inundation of fields and hunting land

Magnusson: Preservatoin/Protection of Habitat
Compensation for preserving & enhancing vegetation
Continued management of Reed Canary
Ensure no spread of RCG from adjoining properties
Retain hunting rights for access during specific time periods

RCHD concerns regarding westward
Ag-land.  Can we improve condtions for Ag

by intercepting water?

Original Scope of project Limits

Downstream Landowner Concerns:
Increased water on the landscape
Saturation/inundation of fields and hunting land

Proposed Stop-point of restoration
allows for private lands to use drainage system
and should not encumber private lands with additional 
subsurface water.

Current Scope of project Limits
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Figure #13  

 Grant-in-aid Trail Bridge Exhibit 
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F

Fen Channel Location

Telephone Pole Supports

2" x 6" Treated Deck BoardsTransition to decking

Construction Notes
1.  Bridge will be constructed from treated telephone poles strung across the channel intersection 
      with the trail. Telephone pole stringers will be decked with 2" x 6" Treated boards  
     2.  Telephone poles shall be driven into the ground to secure the bridge location. See Achor Poles.
     A cross pole will be secured at ground level to the anchor poles, stringer poles will rest on 
     the cross pole. 

3.  Transition/Ramp will be constructed by shortened poles secured to the stringers that angle 
      into the existing grade of the trail.  
     Transition will be decked with 2" x 6" treated boards.

1 inch = 51 feet

Draft Template

*- NOT TO SCALE

Trail Bridge Design

Grant In Aid Trail Bridge 
(Longitudinal View)

2" x 6" Treated Decking

Anchor Telephone Pole
Telephone Pole (Stringer)

Telephone Pole (Cross Pole)

Grant In Aid Trail Bridge
(Top View)

*- NOT TO SCALE

2" x 6" Treated Deck Board

Telephone Pole (Stringer)

Ground Surface

Telephone Pole (Anchor)
Telephone Pole (Cross Pole)

*- NOT TO SCALE

Grant In Aid Trail Bridge
(Cross Section)

Construction Notes (cont.)
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Figure #14  

Forestry Impact Map 
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Figure #15  

 Vicinity Map 
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Figure #16  

 National Wetland Inventory Map 
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Figure #17  

 LiDAR Topographic Map 
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Figure #18  

 Scientific and Natural Area (SNA) Fact Sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



DRAFT



Figure #19  

Spring Channel Longitudinal Profile Assessment 
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Sprague Creek Scientific and Natural Area (SNA) 

Spring Channel Longitudinal Profile Assessment  

& 

Comparison of Hydrologic Restoration Strategies, Sprague Creek SNA and The Superior 

Wetland Bank 

 

 

Spring Channel (#16) South Aspect, Sprague Creek SNA February 2018 

Photo located approximately 2,000ft north of JD61 Lat7 BR1 

 

 

 

Prepared by: Torin McCormack – Roseau River Watershed District (RRWD) 

In Collaboration with: Randy Prachar – Roseau River Wildlife Management Area (RRWMA) 

DRAFT



Introduction  

The Sprague Creek SNA and surrounding wetlands were identified as a wetland mitigation 
opportunity to compensate unavoidable wetland impacts from the Roseau Lake Restoration 
Project.  The potential for restoration and by effect mitigation credit, is predicated on restoring 
hydrologic connectivity to large wetland complexes impacted by excavation of ditches and 
compaction of spoil.   

The project partners (RRWMA & RRWD) submitted a draft mitigation proposal for review by 
all divisions of natural resources that would have jurisdiction, expertise, or administrative roles 
in any actions occurring in the scope of work.  Following the draft submittal, a conference call 
occurred on March 2nd to discuss the project potential, concerns, information gaps, and necessary 
monitoring required.   

The information provided in the first portion of the report analyzes the profile elevation along 
identified spring channels across the legal ditch system (Judicial Ditch 61, Lateral 7, Branch 1).  
The information generated will aid in determining potential adverse impacts of removing spoil 
bank and re-routing hydrology on a southward gradient.  There were concerns raised the March 
2nd conference call regarding impounding water inadvertently through proposed restoration, and 
the adverse effects that changes in hydroperiod and depth could have on unique plant 
species/communities. 

The second portion of the report analyzes a watershed scale peatland restoration at The Superior 
Wetland Bank and its implications on design and selection of restoration practices.  The latter 
portion of the report analyzes issues realized on a completed site, and how these issues have 
informed decision making for the Sprague Creek site. 
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Spring Channel Longitudinal Profile Assessment  

Methods 

Conducting a traditional field survey within the Sprague Creek SNA would be ineffective and 
inefficient at collection of elevation data.  There are 23 channels identified within the scope of 
this report which are set in undulating terrain with low slope (0-2%).  Nearly all the channels are 
unidentifiable near ditch intersection, due to forest succession.   

Due to the characteristics of the site and degree of succession, terrain analysis utilizing 1 Meter 
Digital Elevation Model (DEM) was the preferred method of collecting elevation data.  This 
process involves converting the DEM raster data into gridded vector data in GIS.   

The first step in the process was clipping the DEM to the limits of the study area.  Second, the 
DEM was converted from raster to vector data, creating a grid of points at the centroid of each 
pixel of the original DEM.  The third step involved converting the spring channels line data to 
points data in equal intervals, this was completed using Hawth’s Tools (paths to points) to create 
1-meter stations along the spring channel.  The stations were then snapped to the nearest centroid 
manually in editor, to overlay the stations with a centroid value.  The final step within ArcGIS 
was running a spatial join of the station points and centroids, which creates a dataset and 
attribute table including the station id (length) with elevation data (height). 

The attribute table generated from each channels profile were exported into Microsoft excel, 
elevation data originally in meters was converted to feet, and graphs were generated to provide a 
visual representation of the terrain. 

Discussion 

Profiles were generated for 23 spring channels (1-17,19-23a) beginning 30-60 meters north of 
the ditch and extending 30-40 meters south of the spoil.  Profile alignments were delineated from 
historical aerial photography and LiDAR interpolation.  Ten of the profiles included an addition 
profile (Noted in chart as LiDAR adjustment) to provide terrain derived alignments addressing 
potential downstream discrepancies in elevation.  The graphs for each spring channel illustrate 
elevation over distance, with the x-axis illustrating station numbers in meters and the y-axis 
depicting elevation above mean sea level.  
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Spring Channel #1 

 
Channel #1 is the easternmost channel within the project.  The profile shows elevation from 
south to north (left to right) of ground or water surface.  Based on the elevation of the north edge 
of ditch in relation to land immediately south of the spoil bank, there should be no backwatering 
impact on land to the north from a potential ditch plug. 
 
Spring Channel #2 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 3 meters of the ditch fringe. 
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Spring Channel #3 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 9 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 feet for 3 meters of the 
fringe and 1 foot the remaining 6 meters.  To determine if the potential inundation reflected the 
terrain, a LiDAR adjustment downstream of the ditch routed channel #3 along the path of “least 
resistance”.  The adjusted profile did encounter inundation, however only to a depth of 0.5ft for 4 
meters of fringe. 
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Spring Channel #4 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 2 meters of the 
north ditch fringe to a depth of 0.5 feet.  To determine if the potential inundation reflected the 
terrain, a LiDAR adjustment downstream of the ditch routed channel #4 along the path of “least 
resistance”.  The adjusted profile did encounter inundation, however only to a depth of 0.2ft for 
<1 meter of fringe. 
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Spring Channel #5 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 7 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 foot for 4 meters of the 
fringe and 1 foot the remaining 3 meters.  To determine if the potential inundation reflected the 
terrain, a LiDAR adjustment downstream of the ditch routed channel #5 along the path of “least 
resistance”.  The adjusted profile did encounter inundation, however only to a depth of 0.7ft for 5 
meters and 0.2ft for 1 meter of fringe. 
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Spring Channel #6 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 4 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 foot for 4 meters of the 
fringe.  To determine if the potential inundation reflected the terrain, a LiDAR adjustment 
downstream of the ditch routed channel #6 along the path of “least resistance”.  The adjusted 
profile did encounter inundation, however only to a depth of 0.2ft for 4 meters of fringe. 
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Spring Channel #7 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 14 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 feet for 12 meters of the 
fringe and 1 foot the remaining 2 meters.  To determine if the potential inundation reflected the 
terrain, a LiDAR adjustment downstream of the ditch routed channel #7 along the path of “least 
resistance”.  The adjusted profile did encounter inundation, however only to a depth of 0.5ft for 
10 meters and 1 foot for 2 meters of fringe. 
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Spring Channel #8 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 1 meter of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 foot for the 1 meter of 
fringe.  To determine if the potential inundation reflected the terrain, a LiDAR adjustment 
downstream of the ditch routed channel #8 along the path of “least resistance”.  The adjusted 
profile did not encounter inundation. 
 

 

 

 

 

 

 

edge of ditch

1043

1044

1045

1046

1047

1048

1049

1050

1051

1 3 5 7 9 11131517192123252729313335373941434547495153555759616365676971737577798183858789

Spring Channel #8

edge of ditch

1043

1044

1045

1046

1047

1048

1049

1050

1051

1 3 5 7 9 11131517192123252729313335373941434547495153555759616365676971737577798183858789

Spring Channel #8 LiDAR adjustment

DRAFT



Spring Channel #9 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 4 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.5 foot for 2 meters of the 
fringe and 1 foot the remaining 2 meters.  To determine if the potential inundation reflected the 
terrain, a LiDAR adjustment downstream of the ditch routed channel #9 along the path of “least 
resistance”.  The adjusted profile did encounter inundation, however only to a depth of 0.5ft for 2 
meters of fringe. 
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Spring Channel #10 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.2-0.7” of surface water along 2 meters of fringe. 
 

Spring Channel #11 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.2-0.5” of surface water along 2 meters of fringe. 
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Spring Channel #12 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.2-1.0” of surface water along 7 meters of ditch fringe. 
 

Spring Channel #13 
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The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 3 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.2-0.8 ft for the 3 meters of 
fringe.  To determine if the potential inundation reflected the terrain, a LiDAR adjustment 
downstream of the ditch routed channel #13 along the path of “least resistance”.  The adjusted 
profile did encounter inundation, however only to a depth of 0.6 ft for 2 meters of fringe. 
 

Spring Channel #14 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north edge of ditch in relation to land immediately south of the spoil bank there should be no 
backwatering impact on land to the north. 
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Spring Channel #15 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 9 meters of the 
north ditch fringe.  Depth of inundation ranges from 0.1-0.8 feet for the fringe.  To determine if 
the potential inundation reflected the terrain, a LiDAR adjustment downstream of the ditch 
routed channel #15 along the path of “least resistance”.  The adjusted profile did encounter 
inundation, however only to a depth of 0.1-0.5ft for 3 meters of fringe. 
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Spring Channel #16 

 

 
The profile depicts elevation from north to south (left to right).  The original channel alignment 
depicted a rise in terrain south of the ditch, the rise would potentially impound 7 meters of the 
north ditch fringe.  Depth of inundation would be approximately 0.2-1.5 feet of fringe.  To 
determine if the potential inundation reflected the terrain, a LiDAR adjustment downstream of 
the ditch routed channel #16 along the path of “least resistance”.  The adjusted profile did 
encounter inundation, however only to a depth of 0.2ft for 4 meters of fringe. 
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Spring Channel #17 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-1.0” of surface water along 2 meters of ditch fringe. 
 

 

Spring Channel #19 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 4 meters of ditch fringe. 
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Spring Channel #20 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 4 meters of ditch fringe. 
 

Spring Channel #21 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 1 meter of ditch fringe. 
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Spring Channel #22 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 10 meters of ditch fringe. 
 

Spring Channel #23 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.2” of surface water along 2 meters of ditch fringe. 
 

 

 

 

 

 

edge of ditch

1049

1050

1051

1052

1053

1054

1055

1056

1 6

1
1

1
6

2
1

2
6

3
1

3
6

4
1

4
6

5
1

5
6

6
1

6
6

7
1

7
6

8
1

8
6

9
1

9
6

1
0

1

1
0

6

1
1

1

1
1

6

1
2

1

1
2

6

1
3

1

1
3

6

1
4

1

1
4

6

1
5

1

1
5

6

1
6

1

1
6

6

1
7

1

1
7

6

Spring Channel #22

edge of ditch

1050

1050.5

1051

1051.5

1052

1052.5

1053

1053.5

1054

1054.5

1055

1 6

1
1

1
6

2
1

2
6

3
1

3
6

4
1

4
6

5
1

5
6

6
1

6
6

7
1

7
6

8
1

8
6

9
1

9
6

1
0

1

1
0

6

1
1

1

1
1

6

1
2

1

1
2

6

1
3

1

1
3

6

1
4

1

1
4

6

1
5

1

1
5

6

1
6

1

1
6

6

1
7

1

1
7

6

1
8

1

Spring Channel #23

DRAFT



Spring Channel #23a 

 
The profile depicts elevation from north to south (left to right).  Based on the elevation of the 
north ditch edge and the ground south of the spoil, plugging the ditch adjacent to the channel 
may impound 0.1-0.5” of surface water along 10 meters of ditch fringe. 
 
Spring Channel Profile Results 

Review of the spring channel profiles illustrated that there are locations where impounding water 
may occur to some effect on the north edge of the ditch (fringe).  However, the depth is less than 
1 foot and affects a couple meters along the fringe of the ditch.  The profiles illustrated a 
pronounced spoil bank in channels #1-#2 and #7-#17, with a minimal or no spoil bank in 
channels #3-#6 and #19-#23a. 

Based on the depth and scope of inundation there is low potential for impact to peat due to 
buoyancy and/or separation from mineral soil.  Installation of ditch blocks adjacent to the 
channel/ditch intersection should be a constructed to a elevation which ensures overflows extend 
southward. 
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Graphic #1 

 
Graphic #1 illustrates a typical cross section of a Spring Channel within the Sprague Creek SNA.  
Terrain within the SNA slopes from north to south (left to right) with ditch spoil buttressing the 
south side of the ditch.  Water levels within the ditch can fluctuate 2-3ft depending on discharge 
into the ditch and condition of beaver dams within the channel.  
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Graphic #2 

 

Graphic #2 illustrates maximum potential impact to the fen, north of the ditch.  During a large 
discharge event, or if a beaver dam where constructed to the crest of the spoil, a 7 meter wide 
band of the fen would be inundated.  Conversely, if the ditch were to be cleaned or the beaver 
dams removed from the system entirely the northern edge of the ditch could experience further 
desiccation.  
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Graphic #3 

 

Graphic #3 is the maximum potential impact to the spring channel, post restoration.  Note that 
the band of inundation has been reduced from 7 meters to 2 meters.  The hydraulic gradient 
through the cross section would be coaxed southward by installation of plugs east and west of the 
channel, the former spoil location would have the upper layers agitated to mimic pre-impact 
conditions.  The combination of ditch plugs and agitating the compacted peat in the former spoil 
alignment will promote a more stable hydrograph and re-establish hydrologic connectivity to 
wetlands south of the ditch. 
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Graphic #4 

 

The above graphic depicts simplified surface hydrology, with the primary flow direction in dark 
blue, flow obstructions (spoil) in red, and secondary flow near the ditch illustrated in light blue.  
Interception and redirection of hydrology is evident along Lateral 7 Branch 1 of JD 61.  Remnant 
northeast to southwest gradient is still somewhat intact along the Lateral 6 corridor, while the 
terrain along Lateral 5B has subsided, subsidence has resulted in focal flow southward along the 
ditch corridor.  
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Graphic #5 

 

Graphic #5 depicts the alignment of proposed obstruction of existing drainage to mimic pre 
drained hydrology.  Graphic #5 omits hydrologic modifications in Lateral 6 north of Lateral 7 
Branch 1, and Lateral 5B south of Lateral 7 Branch.  Omitted modifiers consisted of replacing 
spoil in Lateral 6 to restore grade, and placement of brush and woody debris in Lateral 5B in lieu 
of spoil placement. 

Spoil along the entirety of Lateral 7 Branch 1 would be removed from the south ditch bank.  
Spoil would be replaced in the open ditch system between the identified channels in areas 
identified as Spruce/Tamarack islands (see red vertical lines).  The lines depicting the spoil 
locations due not represent extent of fill placement, simply the strategy of placement between 
channels.   

The flow impediments in Lateral 6 depict log diverters that would coax hydrology to restore 
connectivity east to west of the ditch corridor.  Log diverters would be placed atop spoil replaced 
within the former channel, to ensure excess surface water transitions ditch corridor as compared 
to southward drainage along the former ditch. 

Flow impediments on Lateral 5B north of Lateral 7 Branch 1 denotes cedar dams that control 
grade of surface water draining southward.   
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Graphic #6 
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Graphic #6 is a photo location to provide context for the photos in Graphic #7 and #8.  The Photo 
location is approximately 1,600 ft east of Spring Channel #1.  Photos were taken atop the spoil 
bank, at the intersection of the spoil and a large beaver dam constructed prior to 2003. 

Graphic #7 

 

Image taken from spoil bank facing north towards Spruce and Tamarack dominated wetland 
communities.  Note, the change in surface water elevation from the left side of the beaver dam to 
the right side of the dam.  This particular beaver dam has been in existence long enough for grass 
species to colonize the muck and debris. 
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Graphic #8 

 

Image from same location shown in Graphic #6 and #7 with a westward aspect along the Lateral 
7 Branch 1 corridor.  Surface water elevation at the photo location was within 6” of overtopping 
the spoil at the date of the image.  Evidence of weeping were encountered on the south side of 
the spoil, likely due to inconsistencies or decomposition of peat within the spoil alignment. 

 

 

Comparing Hydrologic Restoration Strategies of the Sprague Creek SNA and The 

Superior Wetland Bank. 

Graphics #9 through #12 focus on the Superior Wetland bank located between the communities 
of Sax and Zim, Minnesota.  The Superior Wetland Bank represents a large ‘Watershed’ scale 
peatland restoration focused on restoring hydrology through strategic blocking of open ditches in 
organic soil. 
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Graphic #10 

 

Cross Section 1 depicts a ditch check located approximately ¼ east of CSAH 7 (See Graphic 9) 
which has encountered erosion due to surface water flows over or around the check dam.  The 
imagery collected in 2017 shows evidence of inundation beyond the limits of the check dam 
which has prompted concerns of impact to peat communities along the ditch and the potential 
success of the restoration targets.  A cross section was collected using LiDAR data, specifically 
3meter digital elevation model (DEM), the DEM was converted to grid points in the same 
fashion as the profiles collected in the spring channels.  Stations (3 meter spacing) are shown in 
the graphic.  
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Graphic #11 

 

Elevation data collected from LiDAR grids were converted into excel to generate a graph and 
eventually a profile of the peat surface across the transect.  The LiDAR data identified the width 
of the particular ditch plug as approximately 51 meters (167 feet) and the impact from surface 
water routing as 12 meters (39 feet) and 17 meters (56 feet) wide respectively. 
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Graphic #12 

 

Cross Section 2 is located 1 mile east of CSAH 7 and 1 mile north of Cross Section 1 (See 
Graphic #10).  The image of the ditch check illustrates the ditch check has been substantially 
overwhelmed by ground or surface water flows.  Cross section data was collected using the same 
methodology as Cross Section 1. 
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Graphic #13 

Graphic #13 illustrates the ditch profile at Cross Section 2.  The profile illustrates that the check 
may have been adequately sized, or the width of inundation was outside the design scope of the 
check dam.  The width of the check (based on aerial imagery) is 39 meters (127 feet) long and 
the surface water routing around check dam was 30 meters (98 feet) wide on either side of the 
check. 
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Observations  

Lake Superior Wetland Bank  

When addressing erosion and peat degradation concerns, there are potential lessons to be learned 
from the Superior Bank Site.   

The check dams and the woody material (trees with root disc) used to restore hydrology within 
the former ditch channels have been successful in raising the water table within the former zone 
of lateral effect.  However, surface water appears to be flowing around the checks and plug 
material.  Surface water flows may result in unintended nutrient flushing and subsequent impact, 
or the areas exhibiting open water may be subject to paludification and by affect, heal 
themselves.  It will likely take multiple growing seasons to determine the long term response of 
the wetlands. There are 3 potential reasons for the surface water problems faced in the Superior 
Bank Site: 1) Buoyancy of the check and fill material, 2) hydrologic yield for the site was greater 
than estimated/modeled, and 3) compaction along the edge of the former ditch during 
construction. 

Buoyancy of the material used to restore hydrology, may have resulted in the material in the 
channel being at a higher elevation than the surrounding terrain.  The effect is, surface water 
flows along the edges of the plugs and checks.  Buoyancy could occur during the growing 
season, simply due to woody material being less dense than the surrounding water logged 
organic material.  The annual freeze thaw cycle could a primary or contributing factor to such an 
issue as well, if the ditch bottom freezes it is prone to ‘heave’ or ‘boil’, elevating material that 
may have been previously compacted. 

Misjudging the hydrologic yield could certainly have attributed to the issues being faced at the 
Superior Site.  Whether the yield to the ditch corridors is long term or resulting from a single 
large precipitation event, modeling or predicting the response of large wetlands is inherently 
problematic. 

Compaction, as result of construction may have lowered the elevation along the ditch promoting 
the surface water signature observed in the 2017 aerial photo.  Due to intensity of work that 
occurred on site, there was substantial disruption along the ditch bank.  This may have resulted in 
surface water following vehicle routes along the channel, which may be slightly depressed or 
exhibit less vegetative aerial coverage due to disruption. 

Sprague Creek SNA 

The Sprague Creek Restoration Proposal identifies multiple strategies to mimic pre-drainage 
hydrology and restore/enhance function to a large wetland complex.  The site poses challenges as 
the ditch networks run parallel, perpendicular and at a tangent to surface and subsurface flows.  
There are variable supplies of spoil available across the site, with greater spoil available in the 
center of the restoration, and little or no spoil on Lateral 5B and the western limits of Lateral 7 
Branch 1.   
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The location of greatest restoration concern is the Lateral 7 Branch 1 corridor within the confines 
of the SNA.  The corridor aligns perpendicular to the flow direction of spring channels and 
redirects flows east and west, robbing hydrology from wetlands south of the ditch.  Modification 
of hydrology within this region of this area will consist of completely removing spoil from the 
south side of the ditch, removed spoil will be replaced in the open ditch, in areas identified as 
former tamarack/spruce islands.  Spoil in the ditch will be placed in a manner to ensure the 
elevation of restored islands will be higher than the former spoil location at each individual 
channel.  Restoring the islands at a slightly higher elevation will ensure flows are focused in their 
former southern direction.  No spoil will be placed in the intersections of spring channels and the 
ditch.   

Lateral 6, aligned north to south, and bordering the SNA to the west, provides a substantial 
supply of former ditch spoil for the purpose of ditch plugging.  It is unlikely that there will be 
sufficient spoil on site to completely fill the entire ditch corridor, therefore ditches will be 
completely filled at 1-foot benchmarks and partially filled in the remainder of the ditch as source 
material allows.  The former ditch area between the 1-foot benchmarks will be filled to the extent 
possible, ensuring to taper material at a greater than 12:1 slope where insufficient material is 
experienced to prevent erosion.  The Lateral 6 corridor will also incorporate log diverters to align 
any surface flows in a southwest direction.  The combination of fill and use of log diverters will 
re-direct surface and subsurface flows to best re-establish hydrologic connectivity across the 
former ditch channel.  The northern ½ mile of the ditch will incorporate cedar dams to maintain 
hydrology at target levels.  The dams will be installed to match grade with the lands on either 
side, with a constructed notch in the center of the dam to provide overflows at the center of the 
former channel.  The notch will allow excess surface water a controlled location to overtop, 
preventing the occurrence of end-routing the dams. 

Lateral 5B, aligned north to south, located 1 mile east of Lateral 6, has no spoil available south 
of the SNA boundary and substantial spoil available within the SNA.  Hydrologic restoration 
within this corridor is the most difficulty do the lack of spoil in the southern portions of the ditch 
alignment.  The Lateral 6 corridor also has the distinction of being the soul ditch in the project 
that has measurable subsidence on both sides of the ditch, creating focal flow within the ditch 
corridor.  The result of this focal flow is an inability to transition ground water flows across the 
ditch to mimic pre-impact conditions.  The proposed restorative action on the southern portion of 
Lateral 6 is to fill the open channel with brush and woody debris, this will reduce the efficiency 
(ie. discharge) of the ditch and allow a medium for organic material to accumulate, initiating 
paludification.  The use of woody material will allow for some flow-through of the system, 
which will eventually decrease overtime as organic matter accumulates within and along the 
former ditch channel.  In conjunction with the placement of the debris in the channel, the existing 
beaver dams will be pressed down to match the adjoining ground elevation.  The pressing of the 
beaver dams serves two purposes; first, lowering the elevation of the dam will reduce flashiness 
on the upstream side of the dam, and second, beaver dams within the site are typically colonized 
by Reed Canary Grass which typically become stressed when root zones are no longer perched. 
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Lateral 5B, within the confines will require a different approach to address hydrologic restoration 
compared to the southern portion.  While this section of the ditch has suitable spoil to plug the 
ditch, it is nearly void of invasive vegetation.  There is always the potential to introduce invasive 
vegetation when sites are disturbed through construction.  Therefore, in this segment of the ditch 
cedar dams are proposed in order to ‘step-down’ the surface water elevation in the ditch.  The 
cedar dams will provide the target water level within the ditch and have the added benefit on 
being minimally invasive to install, with a low probability of introducing non-native species.  
The dams with span the entire ditch and be keyed into the banks.  A notch will be located in the 
center on dams, the notch will be 6” below the adjoining natural grade.  The notch will provide a 
controlled location for overflows in the center of the ditch channel, preventing end-routing of 
surface water on the dams.   

Lateral 7 Branch 1, located to the west of the SNA is nearly void of spoil material.  This section 
of ditch provides the unique challenge of lacking plug material, however the open ditch appears 
to be in the process of paludification.  The pre-drainage gradient allows surface and subsurface 
flows to extend from north to south, currently the ditch intercepts southward flows and routes it 
east and west.  In the absence of spoil, cedar dams would be used to halt the east to west flows 
and coax southward flows.  The elevation of the cedar dams would be slightly elevated in 
relation to the surrounding landscape as opposed to the ‘notched’ strategy utilized in the upper 
reaches of Lateral 7 Branch 1. 
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Conclusions 

Restoration of hydrology within large peatlands is complex and poses significant challenges due 
to organic soils varied reaction to drainage.  There are certainly lessons to be learned from 
previous restoration projects, the success of different strategies, and in what situations they are 
most applicable.  One of the primary concerns raised when the Sprague Creek restoration was 
first proposed, regarded negative impacts that may be realized as a result of hydrologic 
restoration strategies. 

As a result of these concerns the spring channels were assessed to determine potential effects of 
removing and replacing spoil in the former open ditch.  All spring channels exhibited either a 
reduction or no change in potential impact to native communities along the north fringe of the 
channel.  The native plant communities along this northern fringe currently experience impact as 
a result of beaver dam construction and failure, this encourages bounce that may destabilize the 
organic substrate and/or promote succession of undesired species through inundation or drying. 

This report reviewed restorative actions on the Superior Wetland Bank to determine what factors 
may have led or erosion of peat on check dams and surface water flows routing around ditch 
plugs.  The review was intended to identify potential fatal flaws within the Superior Bank’s 
strategy and ensure that they were not repeated on the Sprague Creek Site.  From the review of 
the Superior Site’s existing issues, it was determined that constructing plugs with woody material 
(whole trees), with the intent to raise water table and halt drainage was problematic.  The woody 
material creates an obstruction to excess flows, forcing surface water to flow around it.  This 
may be a result of buoyancy, disturbance from construction, underestimates in hydrology, or a 
combination of these factors.  

To address the concerns raised from the Superior Bank, the Sprague Creek site employs 
strategies that either provide neutrally buoyant (waterlogged organic material) fill within the 
former ditch, or utilize anchored woody material (cedar dams, log deflectors) to re-direct flows.  
The only section of ditch that will utilized brush and trees to fill the channel, will not completely 
halt flows, this allows for excess water to continue along the corridor without impacting 
adjoining wetlands.  The brush and trees are intended to slow flows over time and accumulated 
organic material, promoting long term paludification as opposed to immediate restoration of 
water table to near-surface condition.  

The Sprague Creek Site differs from the Superior Site as the majority of the ditches run 
perpendicular or tangential to the natural gradient.  The ditch alignments coupled with the grade 
of the surrounding landscape and the available spoil, bolster the potential to transition hydrology 
across the former ditch locations.  Restoration strategies within Sprague Creek were tailored to 
specific reaches of individual ditches to ensure long term functional lift would be achieved.  
Each strategy was selected to provide an excess surface water contingency to prevent negative 
impacts as result of modifying hydrology. 
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Figure #20  

 Supplement – Crediting Wetland Restoration Sprague Creek Subwatershed 
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Supplement: Crediting Wetland Restoration Sprague Creek Subwatershed 

 Generation of adequate wetland credits at the Sprague Creek Site for mitigation at the 
Roseau Lake Site will be achieved through multiple restoration strategies of a large complex of 
wetlands thereby adopting a “watershed approach”.  Crediting will be contingent on restoring 
hydrologic connections to a large expanse of wetlands in conjunction with targeted vegetation 
management promoting a mosaic of high quality wetlands.  Hydrologic modifications within the 
legal drains will restore connectivity of disjointed wetlands, while shearing and prescribed 
burning of a large expanse of shrub-carr will promote graminoid/herb dominated wetland 
communities.  Generation of surplus credits for use in future projects or to generate income is not 
proposed for this project.  Determination of credit will quantify benefits of mitigation activities 
compared to loss of wetland functions from construction of the Roseau Lake Project. 
Army Corps of Engineers  

Mitigation credits can be generated in accordance with the St. Paul District Mitigation Policy 
through restoration and enhancement activities within the scope of the project.   
Restoration via Re-Establishment – Removal of fill (spoil) material and placement of the 
material into the open ditch will re-establish wetlands that were impacted due to fill and 
excavation respectively.  Within the project scope there is approximately 19.08 acres of wetland 
impacted due to spoil and 21.78 acres of open ditch in former wetlands.  Re-establishment of 
wetlands within these existing impacted acres are eligible for up to 40.86 acre/credit at a 1:1 
ratio. 
Enhancement – Vegetative management that provides a functional lift to existing wetland will 
result in restoring large tracts of former herb-dominated wetlands that have been invaded by 
shrub vegetation.  Enhancement will be completed through mechanical shearing of brush during 
winter months to ensure adequate removal of shrub species while not rutting or damaging the 
ground.  There are 2,092.75 acres of enhancement which would generate 1,046.38 acre/credit at 
2:1 ratio.  Restoration of hydrology will likely aid in hindering resurgence of shrubs within the 
managed tracts. 
Restoration via Rehabilitation – Restoration of hydrology through plugging of artificial drains 
and reconnection of spring channels will provide hydrology to wetlands that have been partially 
drained or their water source diverted.  For the rehabilitation component, three features within 
the project scope were reviewed; Lateral effect of JD61, Lateral 5B, 6, and 7 (Branch 1), and 
diverted hydrology from the southern lobe of Fen and plugging firebreaks.   
 Restoring wetlands affected by lateral drainage from the legal ditch system, will consist 
of plug/dam installation and spoil removal at strategic locations to reconstruct groundwater 
connectivity.  The affects of the ditch and spoil have resulted in a variable impact footprint 
ranging from 100ft- 867ft from the edge of the corridor of disturbance.  The lesser impact (ie. 
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100 ft) is specific to Lateral 5B south of the intersection of Lat 7 Branch 1 and the east bank of 
Lateral 6 south of Lat7 Branch1. The 100ft designation for impact was derived by the FQA 
assessment which indicated measurable degeneration of plant species richness within 100 feet 
upgradient of artificial drainage.   A 500ft buffer of wetlands downgradient of the ditch systems 
were identified as impacted through the FQA assessment, this is likely due to a loss in 
hydrology.  A 766ft corridor was designated for the wetlands north of Lat 7 Branch 1, was 
calculated through review of historical and present aerial photos to determine the scope of tree 
succession within the spring channels.  Comparing the historical photos to the most recent (1991-
2015) photos measured a length of channel that was indistinguishable from the ditch.  Field 
truthing on a sample of  the spring channels verified succession was occurring in the channels to 
an average of 766ft from the edge of the ditch.  The largest footprint calculated was for Lateral 
5B and Lateral 6 north of Lateral 7 Branch 1.  The effect of drainage on wetlands within this 
region were determined measuring vegetation conversion from 1940 to present within the spring 
channels.  There was notable change in stratum composition within the spring channels which, 
when averaged, measured 867 feet on either side of the ditch.  Combined, all areas impacted by 
lateral drainage that could be restored totaled 703.48 acres, which at a 2:1 ratio generate 351.74 
credits. 
 The second feature in factoring restoration is the effect of reconnecting spring channels to 
the southern limits of the fen.  Review of aerial photos from 1940 to 2015 has shown the 
channels south of Lateral 7 Branch 1 have nearly, entirely disappeared (Figure 10 – Historical 
Aerial Photos).  Channel disappearance is likely due to the loss of sufficient hydrology necessary 
to maintain the channel/island dynamic occurring in intact spring fens.  The project will restore 
connectivity to the southern portions of the fen.  Extent of the proposed rehabilitation is 
measured based on the intersection of the historic channels with a 1-foot contour interval.  On 
the southern lobe west of Lateral 6 the elevation is 1045’ while the lobe east of Lateral 6 is 

1044’.  The total acres identified for rehabilitation by this practice is 597.61 acres, at a 2:1 ratio 
the yield is  298.81 credits.    

Impacts as a result of firebreaks were assessed at an average 100ft on either side of the 
disturbance.  The 100ft designation was adopted as a result of the previously mentioned FQA 
report.   
The combination of re-establishing ditched and filled wetlands along with enhancement to 
vegetation has the potential to generate 1,747.35 credits to mitigate impacts resulting from the 
Roseau Lake Project.    
MN Wetland Conservation Act 

Credits generated in accordance with the Minnesota Conservation Act consist of restoration on 
drained and filled wetlands and restoration of exception resources. 
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8420.0526 Subp 8. Restoration and protection of exceptional resource value – This provision 
states that the Technical Evaluation Panel (TEP) may allocate credit based restoration or 
protection of an exceptional natural resource.  The Sprague Creek Site, being one of five spring 
fen SNA’s within the state, would qualify as an exceptional resource. Being the SNA is bisected 
by a legal ditch system impacts to wetlands are realized both through diversion and drainage.  
Restoration and protection of this unique resource will contribute to the value and sustainability 
of sensitive plant communities.  Since crediting under Subp 8 is at the discretion of the TEP, 
determining credit ratios is somewhat subjective.  Therefore to align with crediting proposed 
through the Army Corps standards, the following method is suggested; crediting 3:1 for 
restoration of hydrology and protection through perpetual easement (including ditch corridor) for 
the entirety of the project scope exempting the SNA.  This would generate 1747.35 credit from 
the 5,242.05 acres surrounding the SNA and provide protection/preservation of sensitive wetland 
complexes within and adjoining the SNA. 
(Table #1)  Proposed Credit Tables 

 

ACOE Compensatory Mitigation    
Activity Acres  Ratio  Credit 

Restoration via                                        
Re-Establishment 40.86 1:1 40.86 

Enhancement with financial 
assurance for 10 years 2,092.75 2:1 1046.38 

Restoration via rehabilitation    
(Lateral effect from ditch) 703.48 2:1 351.74 

Restoration via rehabilitation    
(Restoring hydrology to southern 

limits of Fen) 
597.61 2:1 298.81 

Restoration via rehabilitation 
(Plugging firebreaks) 19.12 2:1 9.56 

Totals 3,453.82 - 1747.35 

    
WCA Compensatory Mitigation    
Activity Acres  Ratio  Credit 

Restoration and protection of 
exceptional resource value 5,242.05 3:1 1747.35 

Totals 5242.05 - 1747.35 
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Figure #21  

 Pre-project Peat Sampling and Hydrology Monitoring. 
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2018 Monitoring – Sprague Creek Peatland Proposed Restoration Project 

 

Introduction 

The Minnesota Department of Natural Resources (MNDNR) and the Roseau River Watershed 
District (RRWD) have partnered on a proposed project to manage the drained Roseau Lake for 
wildlife enhancement and flood damage reduction.  The proposed project in the drained lake will 
have unavoidable wetland impacts requiring compensatory mitigation for lost wetland functions 
within the project limits.  The project partners identified the Spraque Creek SNA and 
surrounding wetland complexes as a potential location to restore, enhance and preserve wetland 
functions sufficiently to offset or exceed functions lost within the drained lake.  The MNDNR 
and RRWD have submitted a draft proposal to agency staff(within DNR) to identify potential 
issues that may arise with restoration strategies, land use, plant communities or other features 
that may inform a final wetland restoration proposal.  The data exhibits attached in this document 
were the result of comments from DNR staff concerning groundwater fluctuations within the 
Sprague Creek Site and the degree of humification present in the peat profile. 

Water Level Monitoring 

12 Piezometers (monitoring wells) were installed within the proposed wetland restoration site 
(See Attached Site Map),  the Piezometers were arranged in 6 pairs, with one well on the 
upgradient side of a legal ditch and the second on the downgradient side.  All wells were 
equipped with Hobo water level loggers, which record water depths up to 6 meters.  The wells 
were labeled “A” to indicate upgradient and “B” to label downgradient respectively.  There were 
two stilling wells installed within the ditches, stilling well #1 is located in the southwest limits of 
the SNA, stilling well #3 is located between monitoring well 3A and 3B.  The stilling wells 
provided information on the flashiness of the ditch systems and could be compared with the data 
collected in the piezometers throughout the site.  A weather station was also installed near 
monitoring well 3A, the weather station was equipped with a barometric pressure sensor.  This 
sensor allows the water level logger data to be post processed accurately to account for high 
pressure and low pressure weather systems that can skew water level readings.  The weather 
station had a system failure in the first week and was not utilized in post processing due to the 
minimal coverage it recorded during deployment. 

Peat Humification Sampling 

Humification is a measure in the rate of decomposition of peat soils, the degree of humification 
is determined by the physical characteristics of each horizon.  Collection of peat humification 
data is critical in determining the hydraulic conductivity of the soil, hydraulic conductivity is the 
ability for water to move through the peat medium.  Specific to this project, a potential issue for 
restoration could arise if the peat is too decomposed near the surface to pass lateral water flows 
from one side of a plugged ditch to another.   

For the purposes of this analysis the Von Post Method was used in the field to describe the 
physical characteristics of the peat.  A grab sample was retrieved from each distinct horizon on 
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peat, the sample was formed into an egg shape in the palm of the observer’s hand, the peat was 
squeezed and the result of water and material expressed was recorded, the condition and 
identifiable parts from the squeezed sample were also recorded.  The observer recorded all 
characteristics in a field notebook, this data was then compared with a Humification chart upon 
return from the field.  Post field review of humification was adopted, as it allowed for more data 
to be collected per site visit, and increased accuracy of classifying humification by relying on 
technical resources.       

Discussion/Results 

Well Data 

The 2018 growing season experienced below average precipitation. It is unknown how the  
climatological conditions vary compared to “normal conditions” aka average precipitation, as 
2018 was the first year of monitoring.  There were 3 wells that were destroyed by Black Bears, 
one of the loggers catalogued then event in the data, the wells will be repaired in 2019.   

Wells 1,2,4 & 6 encountered a stable decline in the “B” downgradient wells through the growing 
season, by comparison water levels with their upstream conterparts were more stable or exhibited 
less decline comparatively. 

Wells 3A and 3B were the only transect on a ditch where the gradient flow was inline with the 
ditch, ie the natural grade was not draining perpendicular to the ditch.  Well 3a was located east 
of the ditch, had no spoil bank obstructing flow and therefore was flashier in comparison to 3B.  
Well 3B did illustrate fluctuations complimenting ditch levels and the recordings of 3A, however 
they were more muted or prolonged.  Stilling well #3 is located between the two monitoring 
wells, the recordings from the stilling well show a general downward trend, with a jump in the 
ditch following precipitation events with a return to its former trend after 3-4 days.  It should be 
noted that there is a beaver dam located immediately upstream of the wells that may be 
influencing the results, either buffering water levels or otherwise influencing results. 

Well #5 experienced a different trend in comparison to the other wells (1,2,4,6), Well 5B did not 
record and general downward trend in water levels through the growing season.  Well 5A did 
show a slight downward trend through the growing season, this could be a normal trend through 
the growing season as seen in other wells, or may be lateral effect from the adjacent ditch.  The 
data from 5B is peculiar in that the water level rises gradually later in the growing season, this 
may be the result of upwelling near the well.  The wetland complex is known for its diverse 
groundwater interactions with the landscape and this could be the reason for the anomaly. 

Stilling well #1 was certainly the most erratic of all  the sites monitored within the project scope.  
The recorder illustrated water levels spiked immediately following a precipitation event and fell 
within 3-4  days.  This stilling well was the only location that was not influenced in whole or in 
part by beaver dams or ditch blockage in any way.  Stilling well #1 represents the discharge 
characteristic if the ditch were maintained in accordance with Minn Statute 103E. 
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Peat Humification 

Peat profiles were sampled at all well locations to correlated substrate characteristics with water 
level dynamics.  In addition to the well locations, 2 control samples, one north of the ditch and 
another south of the ditch were collected to provide a baseline of peat features outside the 
influence of ditches.  The controls were collected approximately 500ft from the ditch, and 
adjacent to the SNA to provide the best comparative sample feasible.   

Based on literature review, hydraulic conductivity of peat is correlated with bulk density which 
can be illustrated in H-values.  An H-value of 5 or greater is the transition point in which water 
transport within peat is severely limited.  Therefore determining the existence and depth of 
limiting layers is important in evaluating the potential success of restoration.   

The north control sample, represents the most pristine sample possible as there is no evidence of 
human alteration or existence for that matter.   The sample found a deep layer of H-1 essentially 
live peat, with underlying H-2 and a sharp transition to H-4.5.  The south control by comparison 
is outside the direct influence of the ditch, however the plant community is drastically different 
from its counterpart potentially due to the 100 year alteration in hydrology.  The sample at south 
control found H-3 and H-4 near the surface and H-4.5 – H-5 below. 

When comparing the “A” wells to the “B” wells there were some general trends identified.  In 
the “A” wells H-5 ranged in depth from 25”-50” and there was not always a sequential transition 
through the scale of H-values as the samples extended deeper.  Most of the samples recorded 
from the up gradient side of the ditch had a H-1 to H-2 value through the upper 2 feet of the 
profile, this would likely become deeper as one extends further away from the ditch.  On the 
down gradient side of the ditch, the “B” wells found H-5 values from 18”-60” from the surface 
with 30” depth being the average.  The “B” wells often exhibited a low H-value profile 
imbedded within two higher value profiles, this is likely due in part to spoil from ditch 
construction overlying the original peat.  “B” samples were taken adjacent to spoil banks, 
therefore its likely some deposition of peat from the spoil bank had partially buried the sample 
location.   

Well 5B was once again an outlier compared to the other wells peat profiles.  5B encountered a 
layer of intact peat immediately below an H-5 value.  This anomaly was keyed out at an H-1 
value, and is likely the original grade prior to ditch excavation and spoil deposition.  Well 5B is 
located in a corridor where the spoil bank is diffuse and was either levelled or eroded to near 
level with surrounding landscape.  The buried H-1 may be the cause or an indicator of 
groundwater dynamics that were recorded in Well 5B. 
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Figure 1 

Site Map 
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Figure 2 

Well Data 
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Sprague Creek 2018 Monitoring Well Data 
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Well 2A 
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Well 3A 

 

Well 3B 

 

 

 

 

 

 

 

 

 

 

DRAFT



Well 4A 
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Well 5A 

 

Well 5B 
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Well 6A 

 

Well 6B 
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Stilling Well #1 

 

Stilling Well #3 
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Figure 3 

Humification Chart 
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Figure 4 

Von Post Sample Graphics 
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Figure 5 

Precipitation Data 
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