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Background 
 
For years, property owners along the Mississippi River have 
asked for the City of Brooklyn Park’s support to partner on a 
comprehensive and coordinated approach to address 
significant erosion issues along the river, including shoreline 
and tree loss due to high water, seeps, and ice damage, 
which result in sediment, nutrients and other pollutants 
directly entering the river from adjacent riverfronts. High 
water in the decade preceding 2021 had laterally eroded 
multiple feet of shoreline, threatening houses and other 
structures.  
 
Hennepin County Site Assessment. In June 2020, the City 
and Hennepin County engaged over 55 property owners 
along the riverbank. The City received nearly 50 Letters of 
Intent granting permission for a site assessment and 
providing a good faith commitment to cost share work 

completed on their property.  County staff conducted site 

visits on these properties spanning the 5.8-mile riverfront in 
Brooklyn Park. The site visits surveyed and assessed existing 
erosion features, estimated the extent to which erosion has 
increased sediment and nutrient loading to the river, and 
identified the sources for this erosion. 
 
The Mississippi River Stabilization Project (MRSP) Site 
Assessment and Summary produced by Hennepin County 
detailed that field work and classified and prioritized each 
property based on erosion severity. The properties west of 
Banfill Island exhibited the most severe erosion due to a 
combination of flow-induced forces and destabilization in the banks from groundwater seepages. Without 
restoration, these banks would continue to erode at nearly a half-foot per year, further endangering 
buildings and properties, degrading habitat, and increasing sediment and nutrient load to the river.  
 
The study found that properties with the most concerning erosion were concentrated between the TH 610 
bridge to the north and 85th Avenue to the south (Figure 1). There are approximately 73 parcels within the 
study area, with 59 unique owners.  All but three of the properties within the study area are single-family 
residential homes. The three non-residential properties are owned by a commercial business, homeowner’s 
association, and the Izaak Walton League. 

Figure 1. Study area in red, between TH 610 and 85th Ave N. 
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West Mississippi WMO Site Assessment. In 2024 the City and County requested the West Mississippi 
Watershed Management Commission to conduct a more detailed engineering assessment and to explore 
options for grant assistance to defray some of the cost of potential stabilization projects.  

 

1.1 Objectives 

 
There are three primary objectives of this study: 

1. Update the Mississippi River Stabilization Project Site Assessment completed by Hennepin County 
in 2020;  

2. Identify engineering and implementation alternatives; and  
3. Recommend an approach to proceed with one or more projects.  

 
The following sections outline how we updated Hennepin County’s 2020 Assessment through a 2024 field 
investigation, designed alternatives to handle the various erosion sources and severities, and completed 
three 30% stabilization design plans for separate locations within the study area.  
 

1.2 Field Investigation and Hennepin County Assessment 
Updates 

 
In the fall of 2023 and spring of 2024, Hennepin County and Stantec reached out to the 59 unique property 
owners of the 73 parcels in the study area to gather additional input and have them grant access to their 
properties in writing. Hennepin County and the City of Brooklyn Park reached out to 59 property owners, 
just nine responded to grant access to their property.  
 
With limited access, Stantec performed a visual site inspection of properties from a boat on the Mississippi 
River to update the 33 properties in the study area where Hennepin County staff was able to complete site 
visits in 2020. During these site inspections, Stantec staff reviewed and updated Hennepin County’s erosion 
notes from 2020, took pictures of the properties, and made notes of possible stabilization strategies that 
could be implemented for some properties. Appendix A shows the updated erosion severity, notes from the 
site inspection, and photos of the sites organized by Parcel ID. 
 
Stantec also updated Hennepin County’s sediment and phosphorus calculations based on any updated 
erosion severity notes (see Appendix B). Stantec utilized the same lateral recession principals developed 
by the Wisconsin Natural Resources Conservation Service (NRCS) as Hennepin County staff. Erosion 
severity categories, and a description of factors defining that category, are shown in Table 1. Stantec noted 
seven parcels where: 
 

• we were able to update either the erosion category, where projects have been completed and 
eliminated erosion; 

• it seemed new vegetation lowered the erosion category; or 

• the three sites we had access to where we updated the total eroding area.  
 
In many cases we relied on the eroding area calculations that Hennepin County staff listed in their report, 
unless we were able to visit the site or if we updated the erosion severity. Seven of the 33 parcels were 
updated. 
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Table 1: Wisconsin Natural Resources Conservation Service (NRCS) Bank Erosion Severity Categories 

and Descriptions. 

 
 

 
 
Stabilization Alternatives and Selected Parcels 
 
A suite of stabilization alternatives and techniques are highlighted in the following sections for each of the 
three erosion categories (Minor, Moderate, and Major) along with examples and a planning cost for some of 
the stabilization techniques. 
 

1.3 Minor Erosion Stabilization Alternatives 

 
A site was categorized as having minor erosion when the property had only one or two erosive features, 
likely caused by only one erosion source, often limited to undercutting, overhanging vegetation, exposed 
roots, and/or the very occasional fallen tree. The image below is an example of a property that is exhibiting 
minor erosion. 



September 23, 2025 
West Mississippi WMO Commissioners 
Page 4 of 16  

Reference: Mississippi Riverbank Stabilization Feasibility Study 

*Image of minor erosion along the riverbank of the Mississippi River; PID: 1211921330021. 
 
The strategies to mitigate minor erosion do not require in-channel activities and focus mainly on restoring 
the toe of the bank, the bank slope, and the upland area behind the riverbank. Some common strategies 
used to repair minor erosion include installing rootwads with a log toe, tree thinning, and vegetative 
management. Some instances may also require the use of riprap for toe stabilization. A summary of each of 
these strategies is described below.  

 
A. Rootwads/Log Toe Tree Thinning and Vegetative Management 
 
Rootwads with a log toe provide bank stabilization by acting as a strong structural barrier at the toe of 
the riverbank where erosion is typically the greatest due to scouring effects of flowing water. The 
rootwad portion of the practice provides energy dissipation by disrupting the strait line flow of water 
near the bank and therefore decreases the erosive forces causing erosion. The mass of roots 
contained in the rootwad also binds and traps the banks soils as well as provides natural habitat for 
fish and other aquatic wildlife. This stabilization practice was proposed to be used in the 30% design 
for site 2, due to the presence of an existing down tree on site. Detail 6 on plan sheet C801 in 
Appendix C provides a detail for how the rootwad would be installed. 
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Rootwads being used as a stabilization practice along the toe of a streambank. 
(Image from Engineering with Nature) 

A. Tree Thinning  
 
Tree thinning involves selectively removing trees in overgrown riverbank areas to help increase 
sunlight penetration to lower-level vegetation. The increase in sunlight promotes the growth of 
grasses, shrubs, and other native herbaceous plants with dense root systems that help trap and 
stabilize the riverbank soils. The thinning of select trees also helps reduce the risk of windthrow 
whereby overcrowded trees become more susceptible to being uprooted by strong winds. If trees are 
uprooted the underlaying soil becomes exposed, destabilizing the bank and increasing the risk for 
erosion. 
 

B. Vegetative Management 
 
Vegetative management is the practice of planting, promoting, or maintaining native vegetation on the 
banks and upland area along the riverbank. Native plants with deep and complex root structures help 
hold the bank soils in place and resist the undercutting forces of flowing water. Thick vegetation also 
provides soil surface protection from rain and surface runoff thereby reducing erosion that might 
occur from these sources. A diverse community of native vegetation not only provides erosion 
protection but recovers more quickly after flood events and is more resilient during drought 
conditions.  
 

C. Riprap Toe Stabilization 
 
Stabilizing the toe of a riverbank with riprap is accomplished by digging a trench below the water 
level, often below the riverbed level if feasible, and filling the trench with riprap. Offering additional 
bank protection, riprap is often layered on top of the trench and extended up the banks several feet. 
The trenched riprap portion of this stabilization practice prevents the base of the riverbank from being 
scoured and washed out by erosive forces. It also helps support the slope of the banks and any riprap 
above it by providing a strong structural base that resists gravity and river flow that is pulling the slope 
down or out into the river channel. This stabilization practice was used in the 30% design for each of 
the three sites evaluated, due to its effectiveness and robust durability. Detail 5 on plan sheet C801 in 
Appendix D provides a detail for how the riprap toe would be constructed. 
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Riprap stabilization along the toe and banks of a river channel.  
(Image from Army Corps. Of Engineers) 

 

1.4 Moderate Erosion Stabilization Alternatives 

A site was categorized as having moderate erosion when the property had no more than a few erosive 
features, likely caused by one or two erosion sources, including small sloughs, undercutting, overhanging 
vegetation, exposed roots, and/or fallen trees. Lateral erosion has occurred but isn’t consistent and is no 
more than a few inches per year.  
 
To mitigate moderate erosion effectively, a combination of bioengineering and stabilization techniques 
should be prioritized, particularly at the toe of the bank where erosion forces are the strongest. In cases 
where erosion is confined to a shorter bank section (6 feet or less), practices such as cedar tree revetments 
or rootwads are preferred, providing natural resistance while promoting habitat benefits. Hard armoring 
(e.g., riprap) should be reserved for situations where bioengineering alone is insufficient. Where required, 
minor regrading of the mid-banks to achieve a stable 2:1 or more gradual slope can reduce erosion risk. 
Once regraded, the slope must be protected with erosion control fabric or vegetated mats. Native seeding 
and planting are strongly recommended to enhance soil stability and promote biodiversity. In upland areas, 
controlling overland flow is an important factor to consider and address. Draintile lines and berms can safely 
collect and divert runoff to restored zones, minimizing surface erosion on the upland areas. While in-
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channel structures are generally unnecessary, they may be considered at cut banks where flow impacts are 
concentrated. Summarized below are details of the practices that were considered for stabilizing 
moderately eroded sites.   

 
 
A. Riprap Bank Stabilization 
 
Riprap bank stabilization involves placing a layer of large, angular rock, typically ranging from 6 
inches to 2 feet in diameter, along the base and slope of a riverbank to protect it from erosion caused 
by flowing water. The installation of the riprap bank begins by preparing the site, which includes 
grading the bank to a stable slope, often at around 2:1 (horizontal to vertical), and excavating a trench 
at the toe to anchor the riprap and prevent undercutting. The riprap is then placed in an interlocking 
pattern, either by hand or with machinery, forming a permeable but stable armor that absorbs and 
deflects the energy of moving water. This reduces the velocity of flow near the bank, minimizes scour, 
and prevents soil loss, effectively stabilizing the riverbank. Once installed, the riprap also adapts to 
minor settling or shifting without losing effectiveness, making it a durable and resilient erosion control 
solution for stabilizing riverbanks. This stabilization practice was used in the 30% design for each of 
the three sites evaluated, due to its effectiveness and robust durability. Detail 5 on plan sheet C801 in 
Appendix D provides a detail for how the riprap toe/bank would be constructed. 
 
B. Vegetated Riprap Stabilization 
 
Vegetated riprap bank stabilization combines the structural strength of traditional riprap with the 
ecological and erosion-control benefits of vegetation. Construction begins similarly to standard riprap 
installation: the riverbank is graded to a stable slope (typically 2:1 or more gradual), and a filter layer 
such as geotextile fabric or gravel is placed to prevent soil migration. A trench is often excavated at 
the toe of the slope to anchor the riprap and protect against undercutting. Angular stone is then 
placed in an interlocking pattern, forming a permeable layer that reduces water velocity and 
dissipates erosive energy. To vegetate the riprap, native plants are installed in the gaps between the 
rocks or soil is backfilled into voids to support seeding or planting. Live stakes, plugs, or erosion 
control mats seeded with native grasses may also be used. As the vegetation establishes, roots grow 
into the soil and around the rocks, enhancing slope stability, filtering runoff, and improving habitat. 
This hybrid approach provides immediate protection from erosion through the rock while offering long-
term resilience and ecological benefits as vegetation matures. This stabilization practice was used in 
the 30% design for Sites 1 and 3. Detail 5 on plan sheet C801 in Appendix D provide details for how 
the vegetated riprap would be constructed above the riprap toe.  
 

1.5 Major Erosion Stabilization Alternatives 

A site was categorized as having major erosion when the property had several erosive features, likely 
caused by multiple erosion sources including sloughs, scarps, undercutting, overhanging vegetation, 
exposed roots, and/or fallen trees. Lateral erosion is often significant and can occur at a rate as high as a 
half foot per year. To address major erosion, a more robust and integrated stabilization strategy is required, 
combining both structural and natural approaches across all zones of the riverbank. 
 
At the toe of the bank, methods such as cedar tree revetments or rootwads remain a preferred practice due 
to their ecological value, but hard armoring with riprap is often necessary to withstand the high-energy 
forces that typically cause severe erosion. Along the bank face, regrading is usually essential to achieve a 
stable 2:1 or more gradual slope, if feasible, which reduces gravitational and hydraulic stress. Once 
regraded, stabilization of the bare soil using erosion control fabric or vegetated mats is required. Further 
stabilization is implemented by native seeding and planting to promote long-term soil stability and habitat 
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recovery. Additional attention must be given to internal bank forces, such as groundwater seeps, which 
should be managed through drain tile or other drainage conveyance features. While riprap may be 
extended up the banks for added protection, this should be minimized in favor of vegetative stabilization 
where feasible. In upland areas, controlling and diverting surface runoff is important to minimize surface 
erosion. Berms and drain tile systems can redirect water safely toward restored zones, preventing further 
downcutting or gully formation. Finally, in-channel structures such as bendway weirs may be necessary to 
shift the flow of water away from vulnerable banks, reducing direct hydraulic pressure and promoting 
sediment deposition in eroded areas. Summarized below are details of the practices that were considered 
for stabilizing sites where major erosion was witnessed. 
 

*Image of major erosion along the Mississippi riverbank; PID 1211921320015. 
 
A. Riprap Toe/Banks and Armormax Stabilization  
 
This combination of stabilization practices starts with installing a riprap toe and armoring the lower 
banks with angular riprap. Above the riprap, the slope is stabilized with Armormax, an engineered, 
high-performance turf reinforcement mat (HPTRM) system designed to stabilize eroded slopes by 
combining synthetic reinforcement with vegetation. Installation of the Armormax begins by grading the 
eroded bank to a stable slope, typically 2:1 or more gradual. A prepared seedbed is then established, 
and native seed or vegetation is applied. The Armormax system includes a geosynthetic mat 
anchored with driven pins or earth percussion anchors and is placed over the seeded slope. This mat 
provides immediate erosion protection while allowing vegetation to grow through its open structure. 
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Once vegetation is established, the system forms an integrated, root-reinforced layer that resists 
hydraulic forces, shallow slope failures, and surface erosion. Armormax is especially effective in 
areas with high-flow events, fluctuating water levels, and offers both structural stability and ecological 
benefits through reinforced vegetation. 
 
This stabilization practice was chosen for a select area in Site 1 and a potential alternative instead of 
vegetated riprap for Site 3. This practice was chosen for these specific sites due to the sites steep 
eroded slopes and space limitations that would inhibit the implementation of other practices such as 
terracing and regrading of the slopes. Detail sheet C802 in Appendix C provides details for how the 
Armormax practice would be installed. 
 

Armormax being installed on the slopes of a riverbank. 
(Image from Solmax) 
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Armormax being installed on the slopes of a private property along a lake shore. 
 (Image from Solmax) 

 

Armormax installation process; anchors are driven into the turf-reinforcement mat to hold the system 
in place. (Image from Solmax) 
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B. Terracing and Regrading 
 
Terracing is a bank stabilization method that combines grading, structural reinforcement, and 
vegetation to control erosion and promote slope stability. Construction begins by shaping the eroded 
riverbank into a series of horizontal terraces or "lifts," typically 1 to 3 feet high. This restructuring 
reduces the bank slope angle and slows overland runoff velocities. At each lift, a layer of geosynthetic 
erosion control blanket is laid down, and soil is placed and compacted over it, creating a “wrapped” 
reinforced bench.  
 
This approach is typically implemented from the top of the bank to the bottom of the slope or blended 
into riprap banks/toe if the practices are combined. Once completed, native vegetation is seeded into 
the face of the slope. The blanket helps hold soil in place during establishment, while the vegetation 
provides long-term root reinforcement and erosion resistance. This terraced system helps stabilize 
the bank by breaking up the slope into manageable sections, reducing gravitational and hydraulic 
stress, promoting water infiltration, and encouraging plant growth, which together create a stable, 
vegetated, and aesthetically natural bank face. This stabilization practice was implemented at Site 4, 
8908 West River Road. The practice was chosen due to the site’s steep existing slopes and ample 
separation from the existing home and the top of the slope. This separation allows for the proposed 
soil lifts to be installed without concerns of disturbing the homes foundational stability.  

 
During construction of terraced riverbank stabilization; PID: 1311921230013. 
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 A terraced riverbank stabilization complete and vegetated; PID: 1311921230013. 
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From the suite of stabilization techniques outlined in this section, Stantec worked to identify properties with 
varying categories of erosion. The properties that were identified, the stabilization practices prescribed, and 
detailed opinions of probable cost for the selected properties are outlined in the following section. For 
planning purposes, the stabilization techniques used for the selected properties and selected erosion 
categories are outlined in Table 2.  
 
Table 2 uses the identified properties as examples to implement specific BMPs based on the severity of 
erosion on the property. From those examples, costs were determined from a specific BMP only 
perspective as well as from a total project cost perspective. Additionally, the costs were analyzed on a lineal 
foot (LF) basis as well as on a square foot (SF) basis to account for projects that are mainly limited to the 
shoreline banks (5-10ft) versus projects that extend higher up the banks (10-30ft). This is also reflected in 
the listed price range where the lower end of the range would likely align more with a project that extends 5-
10 feet up from the waters edge whereas the higher end of the range would align more with a project that 
extends more than 10 feet up from the waters edge.  
 
 
Table 2: Range and estimated total costs for planning stabilization based on erosion severity and 

stabilization BMP (alternative). 

Erosion Severity, Stabilization 

BMP, and Cost Category 

Expected Construction Cost Ranges 

BMP Item(s) 

($/LF) 

BMP 

Item(s) 

($/SF) 

Total 

Construction 

($/LF)1 

Total 

Construction 

($/SF)1 

Minor - Clearing 

and Riprap Toe 

Range $125-$300 $10-$20 $300-$600 $40 

30% Design 

OPC2 
$235 $16 $585 $40 

Moderate – Riprap 

Toe and Veg. 

Riprap 

Range $500-$800 $15-$20 $850 - $1,000 $40 

30% Design 

OPC 
$775 $18 $970 $40 

Major – Riprap 

Toe and Armormax  

Range $750-$1,000 $17-$25 $1,250 - $1,750 $40-$45 

30% Design 

OPC 
$820 $19 $1,665 $41 

Major – Regrading 

and Terracing 

Range $750-$1,000 $30-$35 $1,800 - $2,225 $40-$45 

30% Design 

OPC 
$915 $32 $2,014 $67 

1. Includes 20% contingency and 30% for admin, engineering, & permitting. 
2. OPC = Opinion of Probable Cost 

 

1.6 30% Design Plans and Opinion of Probable Costs for 
Selected Parcels 

Of the properties County staff conducted surveys on, three properties were selected in the City of Brooklyn 
Park for further assessment of erosion conditions. Two of the three properties were single family residential 
homes, and the third property was a commercial event center. The three properties were surveyed to 
collect topographic data, photos of erosion conditions to determine extent of erosion, and identify site 
constraints that might impact the implementation of erosion control practices. The collected data was then 
used to develop site plans, erosion control practice selection, and opinions of probable cost for each 
individual site. Summaries for each site are described below. Conceptual construction plans and detailed 
opinions of probable cost can be found in Appendix D. The following three sites were selected for survey 
and to move to the 30% design phase: 
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Site 1: RIVERBEND'S PROPERTIES LLC, 9500 West River Rd 

• PID: 1211921320015 

• Erosion Severity: Major 

• Erosion Features: scarps, undercut banks, overhanging vegetation & exposed roots 
 

Site 2: T M WILLIAMS & B H WILLIAMS (and Neighbors), 9308 West River Road 

• PIDs: 1211921330021 (1211921330018, 1211921330017) 

• Erosion Severity: Moderate 

• Erosion Features: undercut banks, exposed roots, overhanging vegetation – loss of 
property 

 
Site 3: M A CARLS & D F STEISKAL, 1232 Banfill Cir. N 

• PID: 1311921310006 

• Erosion Severity: Major to Moderate 

• Erosion Features: sloughing, undercut banks, overhanging vegetation, and exposed roots, 
loss of upland property. Failed retaining wall, mass wasting, concrete block debris.   

 
 
Site 1: Riverbend’s Properties LLC Property (PID 1211921320015) 
 
This property is located at 9500 West River Rd. and is the located on the west side of the Mississippi River 
directly downstream of the HWY610 bridge over the Mississippi River. The property is a commercial event 
center, and the main event building is situated approximately 50-feet above the normal river water level. 
The on-site survey identified steep banks (steeper than 2:1), sloughing slopes and banks with vegetation 
hanging over/in the water, exposed tree root masses, thick vegetation, and evidence of large amounts of 
soil loss near the toe of the slope. Based on the criteria for the categorization of erosion severity, this site 
was classified as having major erosion. It should be noted that the major erosion is located primarily on the 
northern half of the property while the southern half of the property would be categorized as having 
minor/moderate erosion.  
 
To address the major erosion occurring on the northern half of the property, riprap toe and Armormax were 
the selected as the appropriate erosion control practices to implement. Because of the steep bank slopes 
and the proximity of the bank slope to the building, it was determined that vegetated riprap would be 
impractical to install and slope terracing may negatively impact the foundation of the building. For the 
minor/moderate erosion identified on the southern half of the property, it was determined that the most 
practical erosion control practices to implement would be riprap toe/banks in combination with vegetated 
riprap and bank regrading. The riprap toe/banks were selected to prevent further undercutting of the bank 
and to blend into the existing riprap that is currently present in select locations along the shore. Vegetated 
riprap was selected to stabilize the banks above the riprap due to its long-term stability along with aesthetic 
appeal for use at an event center. 
 
Stantec’s geotechnical engineer worked with Solmax to determine if their Armormax product would work, 
based on the soil properties and slopes that were surveyed at Site 1 and Site 2.  Stantec estimated the in-
situ and clay fill soils at both Sites to have the following qualities: 
 
 
Existing Soils (Loamy Sand) 

• Friction Angle = 32 degrees 

• Unit Weight = 110 lbs/cf 

• Effective Cohesion = 25 psf  
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Clay Fill 

• Friction Angle = 25 degrees 

• Unit Weight = 110 lbs/cf 

• Effective Cohesion = 500 psf  
 
Based on these estimated soil and fill qualities, Solmax determined that their Armormax 75 geosynthetic 
product would be a good option and would provide a safety factor of 1.4 or greater. These safety factors 
assume that the two sites area experiencing surficial instability. Appendix E provides the stability calculation 
from Solmax showing that the installation of the Armormax 75 geosynthetic product would work with a 
safety factor of 1.5 or greater, unless further geotechnical information showed the scarps and erosion at the 
two sites were due to a global failure within the slope. Stantec believes the main concern for both of these 
sites is due to toe erosion and shallow sloughing of the slope. 
 
Site 2: TM Williams Property and Neighbors (PIDs 1211921330021, 1211921330018, 1211921330017) 
This property is a single-family residential home located at 9308 West River Rd. and is the located on the 
west side of the Mississippi River. The site survey and analysis for this property encompasses three 
separate properties but for simplicity, the individual properties will be considered as one analyzed site. The 
homes at this site are approximately 30-feet above the normal river water level. The on-site survey 
identified vegetation hanging over the water, exposed tree root masses, thick vegetation, and evidence of 
soil loss at the site. Based on the criteria for the categorization of erosion severity, this site was classified as 
having minor erosion. 
 
The erosion control practices selected to address the minor erosion concerns on the site were clearing and 
grubbing of thick brush and vegetation, select tree removal, rootwads with log toes, riprap toe/banks, and 
regrading the top of bank along with vegetative management. The riprap toe/banks and rootwads 
accomplish the task of stabilizing the riverbank toe and preventing further soil loss. Because the shoreline 
aesthetic differs along the site (grassy lawn to thickly vegetated), the two practices could be swapped 
interchangeably based on the desired final look of the shoreline. Select removal of trees and thick brush 
would allow greater sunlight penetration to promote native plant growth thereby increasing bank stability 
and further limiting soli loss due to erosion.  
 
Site 3: MA Carls Property (PID 1311921310006) 
This property is a single-family residential home located at 1232 Banfill Circle N. and is the located on the 
west side of the Mississippi River. The home at this site is approximately 35-feet above the normal river 
water level. The on-site survey identified steep banks (steeper than 2:1), sloughing slopes and banks with 
vegetation hanging over/in the water, exposed tree root masses, thick vegetation, and evidence of soil loss 
near the toe of the slope. There was also evidence of overland runoff paths and gully erosion extending 
from the top to the bottom of the slope. Based on the criteria for the categorization of erosion severity, this 
site was classified as having moderate to major erosion. 
To address the major erosion occurring on the northern half of the property, riprap toe/banks and vegetated 
riprap were the selected as the appropriate erosion control practices to implement. Terracing and regrading 
may also be a viable option, but further site investigation would be required to determine if this practice 
would pose a structural risk to the existing home on the property given it proximity to the bank slope. The 
riprap toe/banks were selected to prevent further undercutting of the bank and the vegetative riprap would 
blend into the top of the riprap to help stabilize the rest of the slope and mitigate any surface runoff that 
might make its way down the slope from the yard above.  
 
Completed Project: Duncan Property (PID 1311921230013) 
 
This property is a single-family residential home located at 8908 West River Road and is the located on the 
west side of the Mississippi River. The Duncan property home is situated approximately 30-feet above the 
normal water level of the Mississippi River. The existing conditions of the site exhibited very steep slopes 
(>1:1) with surface erosion and severe undercutting and sloughing of the banks near the normal water level. 
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There were also numerous dead and dying trees on the slope and banks with exposed roots and thick 
vegetation along the shore. Based on the criteria for the categorization of erosion severity, this site was 
classified as having moderate to major erosion. 
 
The erosion control practices selected to address the moderate to major erosion concerns on the site 
included a riprap toe and terracing the bank slopes above the riprap. Terracing of the bank slopes was 
selected because the site had enough room between the home foundation and the river to provide a 
shallower and more protected slope down to the waters edge. Once vegetated, the terracing also provides 
protection from surface erosion that might occur from runoff draining down the slope. The terracing then ties 
into the riprap toe which provides a strong base for the soil lifts of the terracing as well as provides 
protection from erosion due to moving river waters and wave action. 
 

1.7 Summary 

 
Table 3 below provides a summary of the projected total construction costs for each of the four properties. 
A more detailed opinion of probable cost (OPC) is provided for each site in Appendix C which includes an 
itemized breakdown for each of the construction items proposed for the site.    
 

Table 3. 30% Design Summary Table 

Property 
Erosion 

Category 
Stabilization 

Techniques Used 
Construction 

Cost 
LF $/LF 

Riverbend’s 
Prop. LLC 

Moderate to 
Major 

Riprap Toe and 
Vegetated 

Riprap/ArmorMax 
$799,994 734 $1,090 

TM Williams 
(and two 

neighboring 
properties) 

Minor to 
Moderate 

Riprap Toe and 
Regrading 

$158,115 270 $586 

MA Carls Major 
Riprap Toe and 

Vegetated Riprap 
$256,170 148 $1,731 

Duncan 
Moderate to 

Major 
Terracing and 

Regrading 
*$221,500 164 $1,351 

*Estimated based on 2025 expected construction costs which include 20% contingency and 30% for admin, 
engineering, & permitting. 2013 construction costs, not including design, were $110,340 (approximately 
$155,000 in 2025 at 2.66% inflation per year.) 
 
 
Appendices: 
Appendix A – 2024 Site Investigation Notes and Photos 
Appendix B – Updated Erosion Estimates 
Appendix C – Design Plans and Opinions of Probable Cost 
Appendix D – Selected Parcel Photos 
Appendix E – Armormax Stability Analysis 


