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Executive Summary 

The Chisago Soil & Water Conservation District (SWCD) received a Clean Water Fund 
(CWF) grant through the Minnesota Clean Water, Land and Legacy Amendment to conduct 
an inventory of actively eroding gullies along the main branch of the Sunrise River and its 
major tributaries, from the Kost Dam to the confluence with the St. Croix River.  The major 
tributaries include the North Branch of the Sunrise River and Hay Creek. 

Aerial photography was reviewed using a Geographic Information System (GIS).  ESRI’s 
ArcGIS program ArcMap was used to integrate hardware, software, and data to display and 
mark potential gullies or areas along the channel where active erosion is occurring.  
Landscape features that appeared to be a gully based on review of contour and hillshade 
layers were marked with a point near the head of the gully.  Sections of the river where 
banks were especially steep or where bare soil could be seen on the aerial photos were also 
marked.  There were 501 potential gullies or slumps identified along the banks of the river.  
Gullies that occurred in the watershed, but were not directly connected to the Sunrise River 
were not included in the inventory. 

Landowners with a potential gully on their property received a letter explaining that SWCD 
staff would like to view the potential erosion on their property to verify if it was active or 
stable.  Landowners were asked to contact the office if they did not want to grant access to 
their property, or to set up an appointment for staff to view the potential gully. 

Field review was conducted for 397 gullies that were accessible to SWCD staff (landowners 
did not restrict access).  Information was gathered about each gully.  Of the visited gullies, 
36 were identified as eroding at some scale.  The survey information was then used to 
highlight the most severely eroding gullies in the project area.  There were 7 gullies 
identified as severely eroding, 21 with medium erosion, and 8 with low priority erosion. 

Project Objective 

The objective of the project was to identify all actively eroding gullies and sections of 
channel or embankment along the Sunrise River, including the North Branch of the Sunrise 
River and Hay Creek, from Kost Dam to the confluence with the St. Croix River, and to 
gather information about the severity of erosion occurring at each site.  This information 
can be used to determine which gullies are contributing the most pollution to the Sunrise 
River and to help decide which projects should receive priority of funding to be corrected.  
The inventory will be used in the future (when funding is secured) to contact landowners 
with major actively eroding gullies on their property to begin the process of developing a 
plan to implement Best Management Practices (BMPs) to correct the erosion problem. 

This project is important for water quality within the Sunrise River as well as the St. Croix 
River.  The Sunrise River was identified as one of the greatest contributors of phosphorus 
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and sediment to the St. Croix River by the U. S. Geological Survey (1999), and was allocated 
a 33% phosphorus load reduction needed to meet the TMDL.  

Background 

The Sunrise River watershed is approximately 385 square miles and is located in parts of 
four counties (Anoka, Chisago, Isanti, and Washington) with the largest area in Chisago 
County.  The area includes 8 incorporated cities (North Branch, Stacy, Wyoming, Forest 
Lake, East Bethel, Chisago City, Lindstrom, and Center City) and covers portions of 19 
townships.  Several smaller streams combine to form the Sunrise River.  The North Branch 
of the Sunrise River begins in Isanti County and flows east to its confluence with the main 
branch in Sunrise Township.  The West Branch of the Sunrise River begins in Anoka County 
and flows east to the confluence with the main stem in Stacy.  The headwaters of the main 
branch of the Sunrise River is located in Washington County.  The main branch flows north 
and east to its confluence with the St. Croix River.  This inventory covers the North Branch 
of the Sunrise as well as the portion of the main branch from Kost Dam to the confluence 
with the St. Croix River. 

Several stretches of the Sunrise River and the North Branch have water quality 
impairments in aquatic consumption (mercury levels in fish), aquatic life (fishes bio-
assessments), and aquatic recreation.  In depth information on these assessments can be 
obtained by visiting the Minnesota Pollution Control Agency’s website 
(www.pca/state/mn/us).  The Sunrise River joins the St. Croix River near the town of 
Sunrise.  The water quality of the St. Croix River is heavily influenced by the quality of the 
Sunrise River.  Lake St. Croix was listed on the 2008 303(d) Impaired Waters List for 

Figure 1. Map of Project Area 
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excessive phosphorus.  The Sunrise River was determined to be one of the largest sources 
of phosphorus and sediment entering the St. Croix. 

The western-most portion of the North Branch of the Sunrise River, where it enters Chisago 
County, travels through the city of North Branch.  After that point, most of the land cover in 
the watershed is agricultural, with forest common along the steep banks of the river.  The 
last section of the Sunrise River, and it’s confluence with the St. Croix River, are within the 
boundaries of Wild River State Park. 

Most of the North Branch is 
not used recreationally.  The 
channel is often unnavigable due 
to tree downfall and shallow 
areas.  The pool behind Kost 
Dam, on the main stem of the 
Sunrise River, is used for fishing.  
The section of the Sunrise from 
the town of Sunrise to the St. 
Croix River is used for tubing 
and fishing.  There is a public 
boat access at the confluence of 
the Sunrise and St. Croix Rivers, 
within Wild River State Park. 

The Sunrise and the St. Croix 
Rivers both support native 
mussel populations.  A 1996 
survey of mussels on the Sunrise 
River found 21 species of mussels.  At that time, 8 of the 
species were listed in Minnesota.  Mussels are strongly 
effected by water quality and often act as an indicator species 
for the health of the river they occupy. 

Vegetation 

Many vegetative communities are facing heavy pressure from introduced invasive species.  
In some cases, these species can affect the erosion and runoff volume of a site by reducing 
native plant cover and exposing bare soil.  Three of the most prevalent woody species in 
the Sunrise River watershed are European Buckthorn (Rhamnus cathartica), Glossy 
Buckthorn (Frangula alnus), and Tatarian Honeysuckle (Lonicera tatarica).  These species 
were introduced as part of the horticultural trade and have escaped cultivation.  As they 
invade a native community, they shade out understory vegetation and prevent seedlings of 
native trees from germinating. 

 

Figure 1. Land Cover in Project Area 
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Project Methodology 

Survey Process 

This project was completed in several distinct phases, including desktop gully 
identification, mass mailing outreach, field search and review, gully watershed mapping, 
gully watershed priority ranking, and pollution reduction estimation.   

Desktop Gully Identification 

The desktop gully identification portion of the process was conducted using ArcGIS with 
many layers of aerial photography from different years and during different seasons.  Some 
erosion was more visible on photographs from certain years, while other locations showed 
more easily on other photographs.  Therefore, a variety of photographs were used, ranging 
from 1938 through 2016.  Other layers that were imported and found to be helpful 
included: roads, parcels, township lines, section lines, 1-ft contours, rivers and streams, and 
hillshade.  The 1938 MN DNR aerial photography was used to determine approximate age 
of some gullies. 

With these layers added to the project in ArcMap, the project area was analyzed closely for 
features that appeared to be gullies or bank erosion.  When an area was identified as a 
potential gully based on contours, hillshade, or other evidence, it was marked at the head of 
the gully with a point.  Only gullies that were located along the bluff on either side of the 
river, or with direct drainage into the river were marked.  There were many other gullies in 
the watershed that were not marked because they were further away from the river.  Areas 
along the channel that showed likely bank erosion, such as very steep slopes, sharp 
corners, or visible bare soil on aerial photos, were also marked. 

At the conclusion of this step, a list and map were generated with all the potential gullies 
and bank erosion locations within the project area (see cover graphic for all potential gully 
locations). 

Mass Mailing Outreach 

The next step was to identify who the landowners with potential active gullies were so they 
could be contacted for permission to field check the gully.  In ArcGIS, the gully point layer 
was turned on with the parcel data overlaid on it.  Using the identify tool, any parcels that 
had any portion of a gully in them were recorded in an Excel spreadsheet.  The name of the 
landowner and the address were recorded.   

In early spring, a post card was sent to each landowner (Appendix C).  The post card 
notified the landowner of the project and that one or more staff members from the Chisago 
SWCD would like to access the property in order to view the potential gully erosion.  If the 
landowner wished to refuse access or to schedule an appointment for the inspection, they 
were asked to contact the SWCD. 



7 
 

Field Search and Review 

After the final deadline for landowners to contact the SWCD to deny access or request an 
appointment, field work could begin.  The gullies were checked in a systematic manner, 
starting at the west end of the project area and working east, following tributaries as they 
were reached. 

About a week before a visit was planned for a property, the landowners that requested an 
appointment were contacted by phone.  Any landowner that did not contact the SWCD with 
access denial or a request for an appointment was assumed to be giving Chisago SWCD staff 
permission to check potential erosion on their property.   

A fillable pdf document was created to be used on a tablet in the field.  This allowed staff to 
record the same information for all sites visited without needing to carry many papers, 
maps, and writing utensils in the field.  The tablet also served as the camera to take 
photographs of active erosion.  Information on the form included:  

• Landowner name and gully ID 
• Date and SWCD staff in the field 
• Erosion type (gully or bank erosion) 
• Active erosion (yes or no) and severity (high, medium, or low) 
• Erosion location (head cut, mid-channel, outlet, undercut, slump) 
• Watershed type, cover type and quality 
• Presence of livestock and, if so, type 
• Presence of invasive species and, if so, abundance and species 
• Presence of garbage and, if so, amount (a lot or a little) 
• Other resource concerns 
• Was landowner contacted and, if so, are they receptive to fixing the erosion 
• Other notes 

Before leaving the office, access points to gullies were identified.  This produced a plan for 
the day and reduced the amount of time spent in the field driving around to find the best 
way to access a field.  Common access points included driveways, field roads, or parking in 
a safe location along a road to walk the shortest route to a gully. 

Other materials and tools that were found to be helpful in field work were binoculars, 
camera (if tablet camera was not used), tape measure, business cards, and a clipboard.  
Although not used on this project, a GPS would be useful in recording actual head of gully 
or actively eroding portions of a gully.  Investing in GIS software for the tablet so that easy 
integration between field and office work would be worthwhile. 

An identified Chisago SWCD vehicle was used for transportation at all field check locations.  
If a gully was located on a property with a house, the house was visited first to see if anyone 
was home.  If so, the landowner could be notified that someone would be on their property 
and what the reason was.  Since these landowners had already agreed to allow permission 
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onto the property without notification, there were usually no problems encountered during 
this step.  If no one was home, a letter (see Appendix A) was left at the door after the survey 
was completed.  The letter notified the landowner of the visit and a short explanation of 
what was found in the field.  Contact information was given if the landowner wanted to 
follow up with Chisago SWCD staff. 

During the actual inspection of a potential gully, the information required on the inventory 
sheet was recorded using the tablet (Appendix B).  Each gully was visited from top to 
bottom because some sections may be eroding while others were not.  If only certain 
sections were eroding, this was noted on the inventory sheet.  In most cases, a separate 
sheet was filled out for each gully.  In a few cases, several adjacent gullies were lumped 
onto the same sheet because the gullies all shared the same characteristics.  During the 
visit, the area surrounding the gully was also considered because it may provide 
information about what is causing the erosion. 

A gully was defined as “actively eroding” if there was bare soil present on the sides or 
bottom of the gully, if recent sloughing of the banks was apparent, if roots were exposed 
due to bank undercutting, or if a combination of factors made it apparent that the gully was 
actively eroding.  Beyond this, there was also a notation of the severity of the erosion (high, 
medium, or low).  When appropriate, pictures of the erosion were taken. 

Occasionally, new gullies were identified during the field check.  These gullies were not 
identified on the map, either having been missed or not meeting the criteria to be marked 
during desktop review.  Some gullies may have formed in the time since the Digital 
Elevation Model (DEM) used to create the contours and hillshade layers was created.  If the 
severity of the new gully warranted it, the gully was added to the map and labeled with the 
number of the nearest gully, plus a letter (usually ‘a’).  In this project, there was one gully 
added in this manner. 

Sometimes, a gully crossed several different parcels and the permission to access the 
properties was mixed.  This meant that portions of the gully were off limits.  For these 
gullies, the condition of the non-accessible parts of the gully were assumed based on the 
condition of the rest of the gully and what could be observed from the portions that were 
accessible. 

Once back in the office, the information was transferred from the tablet to the server.  From 
this point forward, only those gullies with active erosion were included for further analysis.  
In this project, the number of actively eroding gullies was small enough that all could be 
included in this report.  If the number of gullies is large, a decision must be made about the 
number of gullies to include (only the highly erosive ones, for example). 

Gully Watershed Mapping 

The goal of watershed mapping was to identify the watershed area for each individual 
gully.  A few of the gullies included in the project were smaller branches of a large gully, 
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where there was active erosion within the branch but not the main stem.  In these cases, a 
watershed was created for each of the branches. 

The NRCS Engineering Tools toolbox was added to ArcMap.  One of the tools in the toolbox 
is Watershed Delineation, which includes defining an Area of Interest (AOI), creating a 
stream network, and creating a watershed. 

An AOI was created for an area with several of the identified gullies.  The outputs from this 
step include a DEM, a hillshade layer, and a depth grid, which shows where water pools and 
to what depth by color gradation.  Next, a stream network was created by “burning 
through” the DEM where there were culverts or bridges.  Without this step, the tool reads 
these areas as being solid and blocking the water, so the resulting stream network does not 
accurately reflect where water runs. 

Once the stream network is completed, and verified to be accurate, it can be used to create 
watersheds.  With the tool, a line is drawn across one of the streams to indicate where the 
watershed pour point is, and the tool then calculates the watershed area of that line.  A 
polygon layer is created that delineates the watershed.  The tool automatically calculates 
the area of the watershed and the average slope. 

Pollution Reduction Estimation 

Two different calculators were used in this project to estimate the potential reduction in 
soil, sediment, and phosphorus that may be achieved by stabilizing the erosion in the 
identified gullies. 

The Revised Universal Soil Loss Estimate (RUSLE2) was used to determine the soil loss in 
tons per acre per year for the gullies with primarily agricultural land use in their 
watershed.  The RUSLE2 program requires inputs including soil type and detailed 
descriptions of agricultural management.  In most cases, the exact management was not 
known for the fields in the project.  In addition, using various management regimes puts 
the resulting pollution reduction estimates on different levels, making them incomparable.   

To address this issue, and to be able to compare results on the same level, one base 
management regime was used in all calculations.  The base management regime was 
chosen to most accurately reflect the most common practices in the area.  The regime 
chosen was a sequence of corn, fall disk, spring chisel, spring disk, soybeans, spring disk, 
corn.   

The slope length and percentage inputs were determined using the RUSLE2 Slope Factors 
for Chisago County, provided by NRCS.  These inputs are based on the soil type.  The output 
from the calculator (soil loss in tons per acre per year) was multiplied by the watershed 
area to determine the estimated soil loss that reaches the head of the gully.  This represents 
the estimated soil loss from the watershed area only. 
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In order to estimate the erosion in the channel of the gully itself, the Board of Water and 
Soil Resources (BWSR) Pollution Reduction Estimator was used.  This calculator includes 
four different equations for different types of erosion: sheet and rill, gully, stream bank, and 
filter strips.  For all gullies, the gully equation was used to estimate the soil, sediment, and 
total phosphorus loss within each gully channel. 

The inputs needed for the gully calculator include soil type (sand, silt, clay, peat), volume 
voided in cubic feet, number of years needed to erode to the current condition, and if the 
gully is channelized (flows directly into surface water) or not (sediment fans out at the 
bottom of the gully before reaching surface water).  If the gully is not channelized, the 
distance to surface water is also included in the calculation. 

To determine volume voided, the calculator instructions indicate using the following 
equation: 

 ½((top width + bottom width) x depth x length = volume voided (cubic feet) 

To calculate top and bottom widths, imagine a person standing in the gully channel.  The 
distance across the channel at the person’s head level is the top width.  The distance at the 
person’s feet is the bottom width. 

The number of years required to erode the gully to the current condition was set at 100, 
which is around the time of settlement in this area.  It is assumed that the gullies first began 
after the trees were logged and the fields converted for agriculture. 

Estimated pollution reduction numbers were also calculated for the areas where stream 
bank erosion was identified.  The stream bank calculation was used to calculate soil, 
sediment, and total phosphorus.  This calculation includes inputs including soil (sand, silt, 
clay, peat), volume voided (in cubic feet), and the number of years required to erode the 
bank to the current position.  For the number of years, review of aerial photographs was 
used to estimate the difference in the location of the bluff line through time.  The oldest 
aerial photographs used were from 1938.  The number of years used in the calculation is 
indicated in the data table for each streambank erosion location. 

The results of the BWSR Pollution Reduction Estimator are reported in this report as:  

• Sediment (Total Suspended Solids) in tons per year 
• Soil in tons per year, and 
• Total Phosphorus in pounds per year. 

The difference between sediment and soil is important.  Sediment is a measurement of the 
particles in solution that are carried off the field, while soil is the total amount of soil in 
solution and particulate that may be lost.  The values for sediment and total phosphorus 
usually are the same since the calculator assumes that there is one pound of phosphorus in 
one ton of sediment. 
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Project Findings 

During the aerial photography review, there were many gullies that looked severe.  SWCD 
staff expected to find major erosion occurring in many areas along the bluff.  However, the 
majority of marked gullies were found to be stable.  It appears that there was a period of 
great erosion, but that land use practices have changed recently, allowing these gullies to 
heal themselves.  Staff found that in many cases, the farmer had corrected the erosion by 
leaving a buffer, changing tillage practices, or even creating berms in front of the gully head 
to prevent water from entering the gully.  In many cases, the gully channel was filled with 
various types of garbage and rubble.  In these gullies, it was difficult to determine the level 
of current erosion, but in most cases there was no evidence of severe erosion continuing. 

Another discovery during field verification was that many of the identified gullies were 
actually ground water seepage areas.  In these locations, there was generally little or no 
erosion occurring.  Since seeps are a natural occurrence, these gullies were not considered 
to be actively eroding. 

There are a handful of locations along the stream bank itself where the bank is slumping 
and active erosion is occurring.  These locations, although few, account for a major source 
of sediment to the river.  If one of these banks succumbs to another slumping event, it will 
contribute more sediment to the Sunrise than most of the active gullies combined.  
Therefore, these slump sites are of high priority for stabilization. 

A total of 501 potential gullies were marked during aerial review.  Of these, 397 were 
visited in the field.  Only 36 were found to be actively eroding.  Seven of the active gullies 
were given a rating of high, 21 were ranked medium, and 8 were given a low designation.  
Six of the identified gullies were actually areas of active erosion along the bank, such as 
slumps. 

The following pages are a review of the 36 actively eroding gullies.  Information that was 
gathered and calculated about each individual gully is documented, along with a map of the 
gully and a picture (if available).  There are also recommendations given for potential 
corrections that may stabilize the erosion.  These gullies are in numerical order, not ranked 
by any metric. 

A table with all active gullies and the estimated pollution reduction values associated with 
stabilizing the erosion is located after the profile pages. 
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NBSR Gully 11 

This gully is located at 
the end of a stormwater 
outlet in a development.  
Three stormwater ponds 
eventually outlet through 
this location and into the 
North Branch of the 
Sunrise River.  The area 
around the gully is 
wooded, with mostly 
undesirable species of 
trees including 
European Buckthorn. 

 

 

 

Gully and Watershed Information 

Approximate Length (Feet) 500’ 

Approximate Width (Feet) 3’ 

Approximate Depth (Feet) 1’ 

Volume Removed (Cubic Yards) 750 

Severity of Erosion Medium 

Drainage Area (Acres) 43 acres 

Dominant Land Use/Cover Residential 

Soil Type 328D 

Number of Parcels 4 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 0.64 

Soil (Tons/Year) 0.64 

Phosphorus (Pounds/Year) 0.64 
 

Potential Corrections: Lined waterway; Pipe extension 
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NBSR Gully 12 

The erosion in this gully 
appears to have occurred 
long ago.  The gully has 
mostly re-vegetated on its 
own.  There is an old ditch 
running up into a wetland 
that is likely the source of 
the original erosion.  
There still seems to be 
some groundwater seep 
activity, but the erosion is 
minimal. 

 

 

 

 

Potential Corrections: Ditch plug; Do not disturb existing    
vegetation 

 

Gully and Watershed Information 

Approximate Length (Feet) 175’ 

Approximate Width (Feet) 30’ 

Approximate Depth (Feet) 9’ 

Volume Removed (Cubic Yards) 24,412.50 

Severity of Erosion Low 

Drainage Area (Acres) 0.9 acres 

Dominant Land Use/Cover Wooded 

Soil Type 328D 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 1.7 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 20.75 

Soil (Tons/Year) 20.75 

Phosphorus (Pounds/Year) 20.75 
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NBSR Gully 13 

This gully begins at 
the outlet of a 
stormwater pipe in a 
development.  The 
channel connects 
with a larger ditch 
tributary to the North 
Branch.  A decent 
quality 
maple/basswood 
forest covers much of 
the gully, with a small 
amount of European 
Buckthorn present. 

 

 

 

    Potential Corrections: Lined waterway; Pipe extension 

 

Gully and Watershed Information 

Approximate Length (Feet) 140’ 

Approximate Width (Feet) 6’ 

Approximate Depth (Feet) 3’ 

Volume Removed (Cubic Yards) 6,930 

Severity of Erosion Medium 

Drainage Area (Acres) 7.9 

Dominant Land Use/Cover Residential 

Soil Type 328D 

Number of Parcels 3 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 5.89 

Soil (Tons/Year) 5.89 

Phosphorus (Pounds/Year) 5.89 
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NBSR Gully 16 

This location has active 
bank sluffing along the 
North Branch of the 
Sunrise River.  There is 
no runoff water coming 
over the bluff in this 
location, so the erosion 
is likely being caused 
the velocity of the river 
itself during flood 
events.  The channel 
could be altered to cut 
off the oxbow at the 
base of the slump.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Channel alteration to cut off oxbow so 
that channel would no longer pressure the failing bank 

Gully and Watershed Information 

Approximate Length (Feet) 140’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 25’ slump height 

Volume Removed (Cubic Yards) 35,000 over 50 yrs 

Severity of Erosion Medium 

Drainage Area (Acres) - 

Dominant Land Use/Cover Forest 

Soil Type 792 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 24.50 

Soil (Tons/Year) 24.50 

Phosphorus (Pounds/Year) 28.18 

No Photo Available 
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NBSR Gully 18 

This is a slumping 
streambank.  The bank 
height is 35 feet.  The 
erosion is occurring 
around a sharp corner.  
This could be 
alleviated by modifying 
the river channel to cut 
of the oxbow.  The 
velocity of water would 
no longer effect the 
bank’s stability in this 
location. 

 

 

 

 

 

 

Possible Corrections: Channel alteration to cut off oxbow 
so the channel would no longer pressure the failing bank 

 

Gully and Watershed Information 

Approximate Length (Feet) 220’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 35’ slump height 

Volume Removed (Cubic Yards) 77,000 over 50 yrs 

Severity of Erosion High 

Drainage Area (Acres) - 

Dominant Land Use/Cover Forest 

Soil Type 792, 40F 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 53.90 

Soil (Tons/Year) 53.90 

Phosphorus (Pounds/Year) 61.99 
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NBSR Gully 22 

Minor erosion is 
occurring at the outlet 
of a tile line.  The tile 
appears to drain a 
small pocket of the 
adjacent field.  From 
the tile outlet, the 
water travels across 
another agricultural 
field before entering 
the forest and 
reaching the North 
Branch of the Sunrise 
River.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Rock stilling basin; Lined waterway; 
Diversion so water stays within wooded area between fields. 

Gully and Watershed Information 

Approximate Length (Feet) 85’ 

Approximate Width (Feet) 2’ 

Approximate Depth (Feet) 1’ 

Volume Removed (Cubic Yards) 128 

Severity of Erosion Low 

Drainage Area (Acres) 1.2 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 328B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 0.82 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 0.03 

Soil (Tons/Year) 0.11 

Phosphorus (Pounds/Year) 0.03 
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NBSR Gully 26 

This gully is filled with 
cement blocks, wood, 
and other debris.  
There is some erosion 
occurring beneath the 
debris. 

 

 

 

 

 

 

 

 

Possible Corrections: Remove garbage; Lined 
waterway; Water and sediment control basin. 

 

Gully and Watershed Information 

Approximate Length (Feet) 350’ 

Approximate Width (Feet) 18’ 

Approximate Depth (Feet) 5’ 

Volume Removed (Cubic Yards) 7,440 

Severity of Erosion Medium 

Drainage Area (Acres) 4.2 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 792 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 2.89 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 1.88 

Soil (Tons/Year) 6.32 

Phosphorus (Pounds/Year) 1.88 
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NBSR Gully 27 

This gully has 
scattered garbage in 
the channel, making 
it difficult to assess 
the exact severity of 
erosion.  However, it 
was clear that there 
was some active 
erosion occurring.  
The forest around the 
gully is infested with 
Bouncing Bet and 
European Buckthorn, 
two invasive species. 

 

 

 

 

 

 

Possible Corrections: Remove garbage; Lined 
waterway; Water and sediment control basin. 

 

Gully and Watershed Information 

Approximate Length (Feet) 170’ 

Approximate Width (Feet) 3’ 

Approximate Depth (Feet) 2’ 

Volume Removed (Cubic Yards) 680 

Severity of Erosion Medium 

Drainage Area (Acres) 2.6 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 40F 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 70.2 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 0.19 

Soil (Tons/Year) 0.58 

Phosphorus (Pounds/Year) 0.19 
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NBSR Gully 29 

This gully is situated 
at the end of a 
drainage ditch with a 
catchment of nearly 
160 acres.  The 
hardwood forest 
through which the 
gully runs is of decent 
quality, although 
there is European 
Buckthorn present in 
the understory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Lined waterway; Drop structure 

 

Gully and Watershed Information 

Approximate Length (Feet) 560’ 

Approximate Width (Feet) 100’ 

Approximate Depth (Feet) 18’ 

Volume Removed (Cubic Yards) 514,080 

Severity of Erosion Medium 

Drainage Area (Acres) 195 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 169B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 40.95 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 76.06 

Soil (Tons/Year) 218.48 

Phosphorus (Pounds/Year) 76.06 
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NBSR Gully 30 

This gully is a 
drainage ditch that 
has active erosion 
occurring in the 
channel bottom as 
well as slumping 
banks.  There is 
garbage scattered 
throughout the 
channel, making it 
difficult to determine 
the exact severity of 
erosion that may be 
occurring beneath the 
debris. 

 

 

 

 

Possible Corrections: Remove garbage; Ditch checks; 
Lined waterway; Bank stabilization 

Gully and Watershed Information 

Approximate Length (Feet) 153’ 

Approximate Width (Feet) 9’ 

Approximate Depth (Feet) 3’ 

Volume Removed (Cubic Yards) 31,973 

Severity of Erosion Medium 

Drainage Area (Acres) 17.7 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 565, 169B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 21.24 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.8 

Soil (Tons/Year) 13.59 

Phosphorus (Pounds/Year) 4.8 
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NBSR Gully 33 

This is a short gully 
that is slightly active.  
It outlets into a grassy 
area before heading 
into the woods.  After 
the grassy area, the 
channel appears 
stable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control 
basin; Lined waterway 

Gully and Watershed Information 

Approximate Length (Feet) 100’ 

Approximate Width (Feet) 3’ 

Approximate Depth (Feet) 2’ 

Volume Removed (Cubic Yards) 400 

Severity of Erosion Low 

Drainage Area (Acres) 11.3 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 565, 722 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 2.37 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 0.12 

Soil (Tons/Year) 0.34 

Phosphorus (Pounds/Year) 0.12 

No Photo Available 
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NBSR Gully 34 

This gully has 
garbage in the 
channel, making it 
difficult to know how 
severe the erosion is.  
There is evidence of 
recently slumped side 
banks. 

 

 

 

 

 

 

 

 

 

Possible Corrections: Remove garbage; Lined 
waterway; Ditch checks; Bank stabilization 

 

Gully and Watershed Information 

Approximate Length (Feet) 260’ 

Approximate Width (Feet) 20’ 

Approximate Depth (Feet) 11’ 

Volume Removed (Cubic Yards) 35,750 

Severity of Erosion Medium 

Drainage Area (Acres) 3.7 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 565 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 0.77 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.98 

Soil (Tons/Year) 15.19 

Phosphorus (Pounds/Year) 4.98 
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NBSR Gully 59 

This is a short gully 
through a wooded area.  
There is minor erosion 
occurring in the 
channel.  There is over 
600 feet between the 
outlet of this gully and 
the North Branch of the 
Sunrise main channel.  
There are beef cattle 
that have access to this 
gully channel.  The 
downed log in the photo 
is acting as a temporary 
check dam and the 
erosion is occurring 
downstream from it. 

 

 

 

 

     Possible Corrections: Check dams; Lined waterway 

 

 

Gully and Watershed Information 

Approximate Length (Feet) 225’ 

Approximate Width (Feet) 5’ 

Approximate Depth (Feet) 9’ 

Volume Removed (Cubic Yards) 37,129.50 

Severity of Erosion Low 

Drainage Area (Acres) 4.4 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 169B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 8.36 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.09 

Soil (Tons/Year) 15.78 

Phosphorus (Pounds/Year) 4.09 
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NBSR Gully 60 

 This gully has minor 
erosion occurring at 
the head cut.  The 
watershed is an old 
hay field so it is likely 
the erosion is healing 
on its own.  The gully 
channel is full of 
garbage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Remove garbage; Water and 
sediment control basin; Diversion 

Gully and Watershed Information 

Approximate Length (Feet) 130’ 

Approximate Width (Feet) 30’ 

Approximate Depth (Feet) 5’ 

Volume Removed (Cubic Yards) 15,600 

Severity of Erosion Low 

Drainage Area (Acres) 3 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 565 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 0.63 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 1.67 

Soil (Tons/Year) 6.63 

Phosphorus (Pounds/Year) 1.67 

No Photo Available 
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NBSR Gully 61 

This gully has very 
minor active erosion 
within the channel.  
There are beef cattle 
that have access to 
the gully.  The gully 
outlets to the river 
floodplain.  It is over 
650 feet from the 
bottom of the gully to 
the North Branch of 
the Sunrise active 
channel.  The gully is 
full of garbage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Considerations: Remove garbage; Lined 
waterway; Water and sediment control basin 

Gully and Watershed Information 

Approximate Length (Feet) 215’ 

Approximate Width (Feet) 2’ 

Approximate Depth (Feet) 2’ 

Volume Removed (Cubic Yards) 645 

Severity of Erosion Low 

Drainage Area (Acres) 0.8 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 565 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 0.17 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 0.07 

Soil (Tons/Year) 0.27 

Phosphorus (Pounds/Year) 0.07 

No Photo Available 
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NBSR Gully 70 

A deep drainage 
ditch runs into this 
gully.  The erosion is 
mostly occurring 
towards the top of 
the banks, which are 
slumping.  The gully 
outlets onto the 
floodplain of the 
river.  It is over 600 
feet to the North 
Branch of the 
Sunrise River’s 
active channel. 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Tree canopy thinning to allow 
vegetation growth; Bank stabilization 

Gully and Watershed Information 

Approximate Length (Feet) 190’ 

Approximate Width (Feet) 50’ 

Approximate Depth (Feet) 20’ 

Volume Removed (Cubic Yards) 127,300 

Severity of Erosion Medium 

Drainage Area (Acres) 9.6 acres 

Dominant Land Use/Cover Forest 

Soil Type 204F 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 14.4 

Soil (Tons/Year) 54.1 

Phosphorus (Pounds/Year) 14.4 
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NBSR Gully 82 

This gully receives 
runoff from a large 
pasture with 
permanent cover.  
The active channel 
appears to have 
moved on one or 
more occasion in the 
past.  The largest 
channel is full of 
garbage.  There are 
large areas of 
exposed and unstable 
sandy soil along the 
bluff. 

 

 

 

 

Possible Considerations: Remove garbage; Water and 
sediment control basin; Critical area planting 

Gully and Watershed Information 

Approximate Length (Feet) 185’ 

Approximate Width (Feet) 50’ 

Approximate Depth (Feet) 15’ 

Volume Removed (Cubic Yards) 119,325 

Severity of Erosion Medium 

Drainage Area (Acres) 10.9 acres 

Dominant Land Use/Cover Agricultural 

Soil Type 204F 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 20.7 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 15.58 

Soil (Tons/Year) 50.71 

Phosphorus (Pounds/Year) 15.58 
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NBSR Gully 86 

This gully appears 
to be caused by 
roadside ditch 
runoff and empties 
directly into the 
North Branch of the 
Sunrise River.  A 
piece of culvert is 
laying in the gully 
channel, suggesting 
there are high 
velocity flows at 
times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Lined waterway; Ditch checks; 
Diversion 

 

Gully and Watershed Information 

Approximate Length (Feet) 230’ 

Approximate Width (Feet) 8’ 

Approximate Depth (Feet) 3’ 

Volume Removed (Cubic Yards) 5,175 

Severity of Erosion Medium 

Drainage Area (Acres) 0.6 acres 

Dominant Land Use/Cover Road ditch 

Soil Type 792 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.4 

Soil (Tons/Year) 4.4 

Phosphorus (Pounds/Year) 4.4 
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NBSR Gully 87 

This gully is located 
along the bluff above 
the North Branch of the 
Sunrise River in a 
heavily wooded area.  
Runoff from a mowed 
lawn area appears to 
be the cause of active 
erosion.  More 
investigation may be 
needed to determine if 
there are other causes, 
such as a drain outlet.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Pipe extension to bottom of 
bluff; Canopy thinning to allow vegetation to grow 

 

Gully and Watershed Information 

Approximate Length (Feet) 260’ 

Approximate Width (Feet) 45’ 

Approximate Depth (Feet) 10’ 

Volume Removed (Cubic Yards) 87,100 

Severity of Erosion Medium 

Drainage Area (Acres) 0.7 acres 

Dominant Land Use/Cover Residential 

Soil Type 792 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 37.04 

Soil (Tons/Year) 37.04 

Phosphorus (Pounds/Year) 37.04 

No Photo Available 
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NBSR Gully 88 

This is a large section of 
the bluff line above the 
North Branch of the 
Sunrise River that is going 
to slump very soon.  Large 
cracks are present where 
the slump has started.  
There are trees growing 
on the portion that will fall.  
This will contribute a very 
large amount of sediment 
directly into the river 
channel.  It appears that 
the bluff line has moved 
back about 40 feet since 
the 1999 aerial photo (18 
years). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Alter stream course to connect 
two ends of oxbow so that the main channel no longer 
puts pressure on the slumping bank 

Gully and Watershed Information 

Approximate Length (Feet) 300’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 40’ slump height 

Volume Removed (Cubic Yards) 240,000 in 18 yrs 

Severity of Erosion High 

Drainage Area (Acres) 1.7 acres 

Dominant Land Use/Cover Forest 

Soil Type 792 

Number of Parcels 3 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 466.67 

Soil (Tons/Year) 466.67 

Phosphorus (Pounds/Year) 536.67 
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NBSR Gully 158 

This gully drains a field 
that is currently 
permanently vegetated.  
Some erosion is 
occurring in the channel, 
including bank 
undercutting.  If the field 
is returned to row crop 
production, erosion in 
this gully is likely to 
increase dramatically. 

 

 

 

 

 

Possible Corrections: Water and sediment control basin; 
Bank stabilization in channel 

 

Gully and Watershed Information 

Approximate Length (Feet) 200’ 

Approximate Width (Feet) 15’ 

Approximate Depth (Feet) 4’ 

Volume Removed (Cubic Yards) 14,800 

Severity of Erosion Medium 

Drainage Area (Acres) 7.0 acres 

Dominant Land Use/Cover Grassland 

Soil Type 119B; 677 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) 9.8 (in production) 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.85 

Soil (Tons/Year) 12.58 

Phosphorus (Pounds/Year) 4.85 
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NBSR Gully 162 

This gully drains a small 
wetland.  There is 
erosion in the channel, 
mainly undercutting 
banks.  The watershed 
is currently permanent 
vegetation.  If the field is 
returned to row crop 
production, erosion in 
this gully is likely to 
become more severe.  
The forest is heavily 
infested with European 
Buckthorn, which can 
suppress ground layer 
vegetation and promote 
soil erosion. 

 

 

 

 

Possible Corrections: Wetland outlet structure; Bank 
stabilization in channel; Buckthorn removal 

Gully and Watershed Information 

Approximate Length (Feet) 315’ 

Approximate Width (Feet) 30’ 

Approximate Depth (Feet) 7’ 

Volume Removed (Cubic Yards) 10,710 

Severity of Erosion Medium 

Drainage Area (Acres) 11.6 acres 

Dominant Land Use/Cover Grassland 

Soil Type 677 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 7.77 (in production) 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 9.1 

Soil (Tons/Year) 9.1 

Phosphorus (Pounds/Year) 9.1 
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NBSR Gully 163 

This is a ditch that 
runs parallel to an 
unfinished railroad 
bed.  A large 
watershed 
contributes to this 
gully.  There is a 
point about 330’ 
from the outlet 
where the channel 
drops about 3 feet 
and the erosion 
becomes more 
severe. 

 

 

 

 

Possible Corrections: Lined waterway; Drop structure; 
Check dams 

Gully and Watershed Information 

Approximate Length (Feet) 1,180’ 

Approximate Width (Feet) 10’ 

Approximate Depth (Feet) 5’ 

Volume Removed (Cubic Yards) 64,900 

Severity of Erosion High 

Drainage Area (Acres) 37.7 acres 

Dominant Land Use/Cover Forest 

Soil Type 161, 162, 265, 337 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 21.74 

Soil (Tons/Year) 55.17 

Phosphorus (Pounds/Year) 21.74 
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NBSR Gully 200 

This is a large bank 
slump on the North 
Branch of the Sunrise 
River.  Bare soil can 
be seen on aerial 
photographs in most 
years.  It appears the 
bluff line has eroded 
about 10 feet from 
1991.  The stream 
channel does not 
lend itself to a 
channel alteration to 
avoid the eroding 
bank.   

 

 

 

 

 

Possible Corrections: Rip rap at water level; Blanket 
and seed bare soil 

Gully and Watershed Information 

Approximate Length (Feet) 180’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 23’ slump height 

Volume Removed (Cubic Yards) 20,700 in 10 years 

Severity of Erosion Medium 

Drainage Area (Acres) - 

Dominant Land Use/Cover Forest 

Soil Type 792 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 72.45 

Soil (Tons/Year) 72.45 

Phosphorus (Pounds/Year) 83.32 
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NBSR Gully 234 

This is a classic gully 
formed on the edge of 
an agricultural field in 
annual row crop 
production.  The gully 
is active at the head 
and in the channel.  
There is a small 
amount of garbage in 
the gully. 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control 
basin; Field buffer strip 

Gully and Watershed Information 

Approximate Length (Feet) 150’ 

Approximate Width (Feet) 35’ 

Approximate Depth (Feet) 8’ 

Volume Removed (Cubic Yards) 31,200 

Severity of Erosion Medium 

Drainage Area (Acres) 2.2 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 158B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 1.5 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 7.58 

Soil (Tons/Year) 26.52 

Phosphorus (Pounds/Year) 7.58 
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NBSR Gully 382 

This is a large gully 
with active erosion.  
The majority of the 
watershed is a horse 
pasture.  There is a 
building on the edge 
of the gully that does 
not have gutters.  
There is some 
garbage in the gully 
channel. 

 

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control 
basin; Gutters on building; Diversion next to building 

Gully and Watershed Information 

Approximate Length (Feet) 380’ 

Approximate Width (Feet) 50’ 

Approximate Depth (Feet) 28’ 

Volume Removed (Cubic Yards) 617,120 

Severity of Erosion Medium 

Drainage Area (Acres) 4.3 acres 

Dominant Land Use/Cover Pasture 

Soil Type 265 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 101.15 

Soil (Tons/Year) 262.28 

Phosphorus (Pounds/Year) 101.15 
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NBSR Gully 384 

This is a small branch 
of a larger gully, which 
has healed and is now 
stable.  The 
watershed for the 
small branch is an 
agricultural field.  
Active erosion is 
occurring in the 
channel, although it is 
not severe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

Possible Corrections: Water and sediment control 
basin; Lined waterway 

Gully and Watershed Information 

Approximate Length (Feet) 170’ 

Approximate Width (Feet) 15’ 

Approximate Depth (Feet) 9’ 

Volume Removed (Cubic Yards) 36,720 

Severity of Erosion Low 

Drainage Area (Acres) 1.1 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 265 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 0.57 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 7.66 

Soil (Tons/Year) 31.21 

Phosphorus (Pounds/Year) 7.66 

No Photo Available 
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NBSR Gully 388 

This is a small branch 
off a larger gully.  The 
larger channel is 
stable, but there is 
active erosion on the 
branch, especially at 
the head.  The 
watershed is 
agricultural.   

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control basin; 
Lined waterway; Buffer strip 

Gully and Watershed Information 

Approximate Length (Feet) 110’ 

Approximate Width (Feet) 25’ 

Approximate Depth (Feet) 6’ 

Volume Removed (Cubic Yards) 19,800 

Severity of Erosion Medium 

Drainage Area (Acres) 2.7 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 265 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 1.4 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 4.48 

Soil (Tons/Year) 16.83 

Phosphorus (Pounds/Year) 4.48 
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NBSR Gully 538 

This gully is along the 
bluff of the St. Croix 
River.  There is about 
a half mile between 
the current St. Croix 
River channel and the 
bluff line, but there 
are wetlands below 
the bluff that the gully 
outlets into.  This 
gully is full of tires, 
making it difficult to 
determine the extent 
of the erosion. 

 

 

 

 

 

 

Possible Corrections: Remove tires; Water and 
sediment control basin; Lined waterway 

Gully and Watershed Information 

Approximate Length (Feet) 160’ 

Approximate Width (Feet) 25’ 

Approximate Depth (Feet) 11’ 

Volume Removed (Cubic Yards) 39,600 

Severity of Erosion High 

Drainage Area (Acres) 2.0 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 328B 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 1.4 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 8.44 

Soil (Tons/Year) 33.66 

Phosphorus (Pounds/Year) 8.44 
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NBSR Gully 545 

This gully is along 
the St. Croix River 
bluff.  The river 
channel is about a 
half mile to the north 
of the gully outlet.  
The gully enters a 
wetland in about 
800 feet.  The most 
severe erosion is 
occurring at the 
head cut. 

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control 
basin 

Gully and Watershed Information 

Approximate Length (Feet) 570’ 

Approximate Width (Feet) 35’ 

Approximate Depth (Feet) 14’ 

Volume Removed (Cubic Yards) 311,220 

Severity of Erosion High 

Drainage Area (Acres) 3.8 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 328B, 162 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 2.6 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 66.35 

Soil (Tons/Year) 264.54 

Phosphorus (Pounds/Year) 66.35 
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 NBSR Gully 564 
This is a massive 
bank slump on the 
Sunrise River less 
than 1 mile from the 
confluence with the 
St. Croix River.  This 
slump has been 
active since at least 
1938; it can be seen 
as bare soil in the 
1938 aerial photo.  
The location of the 
slump and the river’s 
channel have 
changed significantly 
since 1938.  The bluff 
line today is 
threatening the 
stability of the road.  Local people use the slump area as an access to fish on the 
river.  They have been seen sliding down the slope.  It is evident that this activity is 
exasperating the erosion. 

 

Possible Corrections: 
Channel alteration to bypass 
the eroding bank; Restrict access to the site; Re-vegetate bare areas. 

Gully and Watershed Information 

Approximate Length (Feet) 290’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 55’ slump height 

Volume Removed (Cubic Yards) 1,150,930 in 78 yrs 

Severity of Erosion High 

Drainage Area (Acres) - 

Dominant Land Use/Cover Forest 

Soil Type 454F 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 811.55 

Soil (Tons/Year) 811.55 

Phosphorus (Pounds/Year) 689.82 



44 
 

 

 

 

 

 

 

 

 

 

 

 

 

  



45 
 

NBSR Gully 613 

This is a major bank 
slump on very sandy 
soil.  The slump is in 
a cemetery and 
several gravesites 
are in danger of 
being lost.  The bluff 
has a variety of 
weedy trees, some 
leaning over the 
channel, and 
European Buckthorn.  
Leaves, branches, 
and other debris are 
often dumped over 
the edge of the bluff. 

 

 

 

 

Possible Corrections: Stream channel alteration; Change in 
management at top of bluff; Cut trees that are hanging over 
channel; Remove buckthorn 

 

Gully and Watershed Information 

Approximate Length (Feet) 50’ along bluff 

Approximate Width (Feet) - 

Approximate Depth (Feet) 28’ 

Volume Removed (Cubic Yards) 7,000 in 5 yrs 

Severity of Erosion High 

Drainage Area (Acres) - 

Dominant Land Use/Cover Cemetery 

Soil Type 328D 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 77.0 

Soil (Tons/Year) 77.0 

Phosphorus (Pounds/Year) 65.45 
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 NBSR Gully 633 

This is a gully with 
active erosion at 
the head.  The 
watershed is very 
large.  There is a 
fair amount of 
European 
Buckthorn in the 
wooded area 
around the gully.  
The gully connects 
to a drainage ditch 
that outlets directly 
into the main 
branch of the 
Sunrise River. 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Lined waterway; Buckthorn 
removal and native shrub installation 

Gully and Watershed Information 

Approximate Length (Feet) 270’ 

Approximate Width (Feet) 20’ 

Approximate Depth (Feet) 10’ 

Volume Removed (Cubic Yards) 47, 250 

Severity of Erosion Low 

Drainage Area (Acres) 42.2 acres 

Dominant Land Use/Cover Wooded Wetland 

Soil Type 158B; 161 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 11.88 

Soil (Tons/Year) 40.16 

Phosphorus (Pounds/Year) 11.88 

No Photo Available 
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NBSR Gully 634 

This is a drainage 
ditch at the point 
where two parallel 
ditches become one 
ditch.  There is a 
driveway with a 
culvert to the west of 
this location that 
conveys water from 
one ditch, while the 
other ditch is directly 
connected.  The soil 
is sandy and loose 
with active erosion 
occurring. 

 

 

 

Possible Corrections: Change culvert sizing; Rock 
stilling bowl; Permanent fabric 

 

Gully and Watershed Information 

Approximate Length (Feet) 815’ 

Approximate Width (Feet) 15’ 

Approximate Depth (Feet) 10’ 

Volume Removed (Cubic Yards) 113,692 

Severity of Erosion Medium 

Drainage Area (Acres) 37.4 acres 

Dominant Land Use/Cover Wooded Wetland 

Soil Type 161, 162, 543 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 48.32 

Soil (Tons/Year) 48.32 

Phosphorus (Pounds/Year) 48.32 
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NBSR Gully 783a 

This gully was not 
identified during the 
initial aerial review.  
It was discovered in 
the field on the way 
to another gully.  It 
appears to be the 
result of runoff from 
the adjacent parking 
lot.  Although the lot 
is small, the erosion 
is quite active. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Corrections: Water and sediment control 
basin; Lined waterway; Parking lot re-grading 

 

Gully and Watershed Information 

Approximate Length (Feet) 50’ 

Approximate Width (Feet) 2’ 

Approximate Depth (Feet) 2’ 

Volume Removed (Cubic Yards) 150 

Severity of Erosion Medium 

Drainage Area (Acres) 0.3 acres 

Dominant Land Use/Cover Gravel Parking Lot 

Soil Type 328B 

Number of Parcels 2 

Soil Loss (Tons/Year RUSLE2) Non-Ag 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 2.57 

Soil (Tons/Year) 6.83 

Phosphorus (Pounds/Year) 2.57 
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NBSR Gully 784 

This gully is at the 
outlet of a pipe.  There 
is rock and fabric 
around the outlet, but 
the rock was very 
undersized for the 
volume and velocity of 
water moving through 
this pipe.  Most of the 
rock has been washed 
away.  This pipe 
drains a couple of 
agricultural ditches, as 
well as the road ditch. 

 

 

 

Possible Corrections: Replace rock at outlet with large 
boulders; Ditch plugs on agricultural ditches 

 

Gully and Watershed Information 

Approximate Length (Feet) 120’ 

Approximate Width (Feet) 2’ 

Approximate Depth (Feet) 3’ 

Volume Removed (Cubic Yards) 5,760 

Severity of Erosion Medium 

Drainage Area (Acres) 25.6 acres 

Dominant Land Use/Cover Agriculture 

Soil Type 565, 722 

Number of Parcels 1 

Soil Loss (Tons/Year RUSLE2) 11.26 

BWSR Pollution Reduction Estimator Values 

Sediment (Tons/Year) 1.67 

Soil (Tons/Year) 4.90 

Phosphorus (Pounds/Year) 1.67 
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Conclusion 

Throughout this process, from desktop analysis to the field survey to the prioritization 
process, a better understanding of the amount and source of sediment and phosphorus 
entering the Sunrise River has been gained.  It is clear that certain land use practices in 
critical areas can cause erosion problems, such as actively eroding gullies.  Agricultural 
practices, specifically annual row cropping that involves some form of annual tillage, was 
identified as the cause to a majority of the actively eroding gullies in this project.  The 
remaining gullies that don’t have agriculture in their watersheds are either bank slumps, 
erosion along a man-made ditch, or erosion at the end of a pipe.  The many gullies that 
were found to have healed themselves have evidence of a change in land use or crop 
production methods in the watershed.  For example, some fields have converted to no-till 
cropping and others have a buffer between the field and the gully head. 

In conclusion, gully erosion along the Sunrise River from Kost Dam to the confluence with 
the St. Croix River, and the North Branch of the Sunrise River and its tributaries, is not as 
severe as expected.  Out of 501 potential gullies marked, many showing a severe erosion 
fingerprint on the aerial photographs, only 35 were found to be active at some level.  The 
most severe locations were actually slumping/eroding banks along the river channel.  
These sites were most often in a sharp corner of the river and could be stabilized with 
minor channel alterations.  The bluff was also found to have many active groundwater 
seeps throughout its reaches. 

Implementation Projects 

One of the objectives of this report was to identify which gullies would provide the most 
pollution reduction to the Sunrise River if they were stabilized.  Clean Water Funding, 
through the Minnesota Clean Water, Land and Legacy Amendment, is available to 
implement practices that will stop the erosion of gullies identified in this report.   Since 
funds are limited, it may not be possible to stabilize all 35 identified locations.  In order to 
determine which gullies receive funding, the SWCD staff will utilize Table 2 to compare 
methods of prioritization to select the best projects for the funding available. 

Many of the active gullies, as well as some gullies without active erosion, have a lot of 
garbage and debris in the channel.  It is unknown what this garbage may be contributing 
to the Sunrise River, or whether it would be better to remove the garbage or to leave it in 
place.  Removal would cause a lot of site disturbance, which could accelerate new erosion. 
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Table 1. Actively Eroding Gully Potential Pollution Reduction Values 

Gully Level of 
Erosion 

Watershed 
Contribution Gully Contribution 

  Soil loss 
(tons/year) 

Sediment 
(tons/year) 

Phosphorus 
(pounds/year) 

Soil 
(tons/year) 

11 Medium Non-Ag 0.64 0.64 0.64 
12 Low 1.7 20.75 20.75 20.75 
13 Medium Non-Ag 5.89 5.89 5.89 
16* Medium Non-Ag 24.50 28.18 24.50 
18* High Non-Ag 53.90 61.99 53.90 
22 Low 0.82 0.03 0.03 0.11 
26 Medium 2.89 1.88 1.88 6.32 
27 Medium 70.2 0.19 0.19 0.58 
29 Medium 40.95 76.06 76.06 218.48 
30 Medium 21.24 4.8 4.8 13.59 
33 Low 2.37 0.12 0.12 0.34 
34 Medium 0.77 4.98 4.98 15.19 
59 Low 8.36 4.09 4.09 15.78 
60 Low 0.63 1.67 1.67 6.63 
61 Low 0.17 0.07 0.07 0.28 
70 Medium Non-Ag 14.4 14.4 54.1 
82 Medium 20.7 15.58 15.58 50.71 
86 Medium Non-Ag 4.4 4.4 4.4 
87 Medium Non-Ag 37.04 37.04 37.04 
88* High Non-Ag 466.67 536.67 466.67 
158 Medium 9.8 4.85 4.85 12.58 
162 Medium 7.77 9.1 9.1 9.1 
163 High Non-Ag 21.74 21.74 55.17 
200* Medium Non-Ag 72.45 83.22 72.45 
234 Medium 1.5 7.58 7.58 26.52 
382 Medium Non-Ag 101.15 101.15 262.28 
384 Low 0.57 7.66 7.66 31.21 
388 Medium 1.4 4.48 4.48 16.83 
538 High 1.4 8.44 8.44 33.66 
545 High 2.6 66.35 66.35 264.54 
564* High Non-Ag 811.55 689.82 811.55 
613* High Non-Ag 77.0 65.45 77.0 
633 Low Non-Ag 11.88 11.88 40.16 
634 Medium Non-Ag 48.32 48.32 48.32 
783a Medium Non-Ag 2.57 2.57 6.83 
784 Medium 11.26 1.67 1.67 4.9 

*The locations marked with an asterisk (*) are bank erosion.  The rest are gullies. 
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Appendix A: Landowner Visit Notification 

Lower Sunriser River Gully Stabilization 

Inventory & Outreach Program 

Visit and Follow-Up 
 

Date:  __________________________________ 

Dear:  __________________________________ 

I visited your property to conduct a site visit of potential gully erosion as part of the Lower 
Sunrise River Gully Inventory project.  You should have received a green postcard in the mail 
asking you to call back if you did not want us to access your property.  You were not home 
during my visit and we did not receive denial to access from you.   

o I went out to the gully and this is what I observed:  

________________________________________________________________________

________________________________________________________________________

__________ 

o Read additional Comments on back of this page. 

 

If you would like more information or have any questions regarding this project 

please contact me at (651) 674-2333 / mary.youngbauer@mn.nacdnet.net 

Sincerely,  

 

 

Mary Jo Youngbauer 
Water Resource Technician 
Chisago Soil & Water Conservation District 
38814 3rd Avenue 
North Branch, MN 55056 

mailto:jason.rehn@mn.nacdnet.net
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Appendix B: Tablet Field Sheet 

Lower Sunrise River Gully Erosion Inventory Field Sheet 

Date:      Erosion Type: ☐ Gully ☐Bank Erosion 

Field Staff: ☐MJY  ☐CM  ☐JR  ☐SH 

ID Number:      Landowner:  

Active Erosion: ☐ Yes ☐ No  Severity: ☐ High ☐ Medium ☐ Low 

Erosion Location: ☐Head cut   ☐ Mid-channel  ☐ Outlet  ☐Undercut    ☐ Slump 

Watershed:      Cover type:   Quality: 

Livestock?  ☐ No ☐ Yes  Type:  

Invasive Species: ☐ <10% ☐ 11-25% ☐ 26-50% ☐ 51-75% ☐ 76-100%  

Invasive Species:  

Garbage?  ☐ No ☐ Yes  Amount:    ☐ A lot   ☐ A little  

Other resource concerns: 

 

 

 

Contacted landowner?  ☐ No ☐ Yes Receptive to fix?  ☐ No ☐ Yes 

Other Notes: 

 

 

 

 

 

Photos taken? ☐ No  ☐ Yes Number of Photos:  
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Appendix C: Post Card to Landowners 

 

Gully/Streambank Erosion Survey-Sunrise River and Tributaries 

The Chisago Soil & Water Conservation District (SWCD) will be conducting a field 
survey along the North Branch of the Sunrise River and some of its tributaries, as well 
as along a portion of the main branch of the Sunrise River and certain tributaries.  
Several SWCD members, in an identified vehicle, will be conduction this survey 
starting April 1st. 

If you are receiving this postcard, the SWCD has identified a potential gully or 
streambank erosion on your property.  This survey is for documentation purposes 
only; having a gully or other erosion identified on your property through the survey will 
not require you to do anything.  The SWCD staff do not have any regulatory power. 

This survey will provide a prioritized inventory for potential future projects in the 
Sunrise River Watershed.  In most cases, the landowner is offered up to 100% cost 
share to stabilize erosion concerns on their property that are contributing sediment to 
the river.  Landowners are not required to accept cost share or participate in potential 
future projects. 

IF YOU DO NOT WAT THE SWCD STAFF TO ACCESS YOUR PROPERTY FOR 
THIS SURVEY, YOU MUST CONTACT Mary Jo Youngbauer BEFORE APRIL 1ST. 

Chisago Soil & Water Conservation District 

651-674-2333 | mary.youngbauer@mn.nacdnet.net 

38814 3rd Ave. North Branch, MN 55056 

 


