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BOARDMAN RIVER WALL STABILIZATION  
MEMORANDUM OF FINDINGS 
City of Traverse City and Traverse City DDA 
April 12, 2021 
 
 
PROJECT BACKGROUND 
Along the frontage of the Lower Boardman River in the 100 and 200 block of Front Street a concrete 
retaining wall built in the 1930’s supports a sanitary sewer main and surface parking and sidewalks. The 
wall is a cantilevered retaining wall, itself supported by a series of timber piles. In recent years it has 
become apparent that the river is scouring out the soil underneath the wall footing, which was confirmed 
by an underwater video inspection of the wall.  During the spring of 2020, depressions formed in the 
landscape areas, paving showed signs of failure, and signposts began falling over, all of which indicated 
that soil stability issues exist adjacent to the wall. 
 
Issues 
The loss of soils is problematic to the community and the river because the support for the sewer service 
connections is being lost and/or weakened, which could potentially contribute to the release of raw 
sewage into the river. In addition, the impact to the sewer system pipes and connections encourages 
ground water infiltration into the sewer pipes which increases the community costs to treat sewage on 
typical days and contributes to the failure of the sanitary sewer on larger storm event days as were 
experienced on three occasions in the spring of 2020. The 24” sewer main resting on the foundation of 
the wall was lined which aids in preventing ground water infiltration but the numerous sewer service 
connections are not lined, and ground water can infiltrate the pipes. The 24” sewer main was lined in 
2003 and the lining has a life expectancy of 40 years.  
 
The sanitary sewer service lines connecting the commercial businesses along Front Street and the sewer 
main built on the wall foundation are threatened by the soil subsidence, particularly on the 100 block.  
Within the past decade the service lines were updated on the 200 block with modern sewer pipes with 
sealed fittings and fewer joints, making the service lines more ridged.  On the 100 block it is assumed that 
the service lines are predominately clay pipe, many of which likely date back to the construction of the 
wall and sewer main in the 1930s.  These pipes are susceptible to failure at the joints, particularly in the 
area where soil is settling adjacent to the main to which the service lines connect.  
 
If a sewer service connection were to break, the damage could be detrimental to the Boardman River and 
the surrounding area. A sewer service connection could leak raw sewage into the Boardman River and 
into Grand Traverse Bay. While currently ground water may create pressure on the service connection 
pipe and limit the quantity of effluent escaping the pipe, there remains concern that discharges could 
negatively impact habitat, wildlife, and water quality. A leak could also cause the ground to become 
saturated and unstable causing pavement failure to the parking area and unstable soil near building 
foundations, eventually leading to settlement, if a service connection broke near the buildings. A failure of 
a service connection can also compound and create a failure in the sanitary main as well. These failures 
can be dangerous to the infrastructure but also to pedestrians and other users of the public alley. 
 
The soil subsidence has posed risks to the public infrastructure and those who use the sidewalks, 
parking, and alley. The amount of annual subsidence has increased over the past decade, and this trend 
is unlikely to slow. In 2020, the loss of soil support caused a parking station to overturn and a hole to 
open up in the landscape area between the sidewalk and the wall on the 100 block.  While the loss of soil 
is typically incremental over time, the paving in the area can mask over areas of underground soil failure 
until the issue is made apparent by a sizeable collapse or settlement of pavement.  Larger areas of failure 
can lead to destabilizing events which may threaten the condition of the wall and lead to more significant 
damage to the sanitary sewer main.   
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Study Process 
In June of 2020, the Traverse City Downtown Development Authority (DDA) authorized an inspection of 
the wall by SmithGroup to investigate the soil stability issue and sought recommendations on how to 
stabilize the soils and wall. 
 
Based on the review of the video of the dive inspection of the concrete wall, the review of the 
wall engineering plans and details (Appendix B), and the observations of the field review, it is apparent 
that there has been little to no movement of the concrete retaining wall.  There is no evidence the wall 
has settled or canted, and no major cracking of the wall was evident (other than in locations that had 
been modified by subsequent construction along the wall). The timber piles supporting the wall’s 
foundation are fully submerged and are driven to a bearing capacity of 15 tons. According to the dive 
inspection, the timber piles appeared to be stable and did not show signs of degradation. Fully 
submerged timber piles can be expected to maintain structural integrity indefinitely (FHWA).  
 
The inspection also found that the subsidence and settling along the back side of the wall is due to a loss 
of soil material within the backfill of the wall, specifically within a zone of 10 feet +/- behind (south) of the 
wall.  These soils are being lost due to scouring and undermining of the retaining wall footing.  The 
material loss is exacerbated by high water levels of the Great Lakes and connecting channels which 
causes soil saturation, loss of consolidation of the backfill soils, and loss of the soils through gaps below 
the footing and through the walls at penetrations. 
 
The inspection concluded that soils would continue to be lost due to these conditions, and even as water 
levels recede the soil loss will continue due to the lack of consolidation. 
  
It was agreed that an assessment of options and then the determination of best and most feasible 
approaches should be determined.  The key components of this study include the topographic, 
bathymetric and utility survey of the area (Appendix C), geotechnical borings (Appendix D) and analysis 
of the soils on the south side of the river, the development and feasibility assessment of alternative 
solutions, the refinement of the river’s hydraulic model, and testing of alternative solutions to determine 
the impacts of the alternatives on the river system.   
 
The DDA is in the process of creating a Unified Plan for the Lower Boardman/Ottaway River, and this 
study is developing recommendations on, among other topics, the restoration and management of the 
shoreline of the river to create habitat improvements in support of riparian wildlife and fisheries and 
provide for public access to the waterfront. Extensive public engagement has been conducted as part of 
this planning effort and the greening of the river’s edge and increasing the setback of parking and 
development along the river have each been significant interests of the community. 
 
 
ALTERNATIVES CONSIDERED 
SmithGroup explored many options to mitigate the undermining of the existing retaining wall due to scour. 
The options are detailed below.   
 
A. Sheet Pile on Land Side of the Wall 
This option would require excavation behind the wall to expose the footer of the wall, the sanitary sewer 
and the sewer service leads.  Sewer services could be repaired, and areas of settlement due to scour 
identified.  As needed, a sheet pile wall would be driven into the earth behind the footing of the wall, 
sealed against the footing with tremie concrete and the excavation backfilled with engineered fill. 
 
Although this option would have no impact on the flood levels of the river, this option was found 
unsuitable because scour may continue to undermine new areas of the shoreline where sheet pile was 
not installed, limiting the value of the solution in the long term.  Further, the construction logistics of 
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installing sheet pile in and around the sewer, service lines, and other utilities is problematic, and would 
increase construction costs. The sewer service connections could be repaired within the construction 
limits which would benefit businesses on the 100 block; however, the sewer connections on the 200 block 
have already been updated and would add costs to the project without benefit to this infrastructure.  
Storm sewer and roof drain outfalls would need to be rebuilt on both blocks. On the 100 block, it is 
desired to recreate a natural shoreline for habitat restoration in the future and the investment in this 
solution would not further the long-term goals of the DDA and the Unified Plan. 
 
B. Concrete Filled Geotextile Tube 
This option would place a geotextile tube at the river bottom elevation on a bed of scour stone and filled 
with sand or concrete to close the gap between the river bottom and bottom of the existing wall footing.    
 
This option was deemed unsuitable because this work would not be a long-term solution and does not 
address the sanitary sewer main and service connections. Scour could continue to occur at the bottom of 
the river and could eventually expose and create another gap between the concrete filled geotextile sock 
and river bottom. Due to the size of the tube and the extent to which the tube would intrude into the river, 
this option will result in raising to the flood elevation of the river more significantly than the other options.  
This option would also be abandoned or removed if the 100 block’s shoreline is restored in the future.  
 
C. Cores in the Footer  
This option would require excavation of a trench behind the existing retaining wall and coring into the 
existing footer to pump concrete. The concrete would fill the gap due to scour below the concrete footer. 
A temporary dam would need to be placed in the river to create a dry area for pumping of concrete under 
the existing footer.  Conventional concrete formwork would be used to contain the poured concrete on the 
river side of the wall foundation. 
 
This option was deemed unsuitable for many reasons. The first being the potential damage to existing 
utilities and wall. Coring into the footer could create issues in the currently sound footer and existing piles. 
It could also result in damage to the existing sewer line that is behind the wall.  
This option also risks the occurrence of additional scour at the riverbed.  
 
 
D. Wall Removal and Sewer Relocation 
This option would remove the wall and leave the wall footing and timber piles in place.  The sanitary 
sewer would need to be relocated to the south (closer to the buildings), sanitary sewer connections can 
be replaced back to the source, and a slope installed with landscape and erosion and scour protection 
(likely, stone riprap).  As a consequence of this option, the northern 20-30 feet of paving would need to be 
removed, and the pedestrian bridge would need to be replaced with a single span structure. Depending 
on the final design of the alley, the pavement demolition may remove approximately (44) parking spaces 
in the alley. Designed correctly, this option could provide meaningful habitat benefits and align with the 
Unified Plan. 
 
This option is feasible on the 100 block as adequate space exists to create the landscape slope without 
impacting the service function of the alley.  However, on the 200-block, space is constricted and this 
approach could not be used without removing the service alley completely.   
 
The study also included an assessment of the potential to lower grades in the parking lot/alley on the 100 
block to reduce the restored slope steepness and/or flood elevation.  Assuming the pedestrian/vehicular 
shared use of the alley, the future design needs to consider the need for Universal Access, which may 
restrict the ability to add slope to the paved area. This investigation also identified two additional key 
considerations; the need to add steps and walls in the alley to access businesses, and the potential 
impact to communications and electrical infrastructure in the alley which would be sensitive to changes in 
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grade due to limited burial depths.  This idea merits further creative problem solving in future design and 
engineering efforts. 
 
E. Sheet Pile Wall Protection 
As described below, this option uses sheet pile along the face of the wall to prevent further scouring and 
allow for any voids below and next to the wall to be filled.  This option is feasible for both the 100 and 200 
blocks, although it would not forward the goals of the DDA and the Unified Plan and would cause some 
change to the flood elevation outside of the project area if completed for both blocks. 
 
 
ASSESSMENT OF ALTERNATIVES 
 
The criteria to assess the efficacy and suitability of the solutions includes: 

1. Provide long term protection for adjacent properties and sanitary sewer. 
2. Maintain the alley and service access on the north side of the commercial buildings facing Front 

Street to preserve the function and integrity of the historic structures. 
3. Limit impact on the flooding elevation of the river; especially upstream of the project area. 
4. Preserve opportunities in the future to achieve the developing goals of the Unified Plan, greening 

the river edge while creating opportunities for pedestrian access to the river. 
5. While considering long term goals for the project area, ensure that improvements are prudent and 

cost effective. 
 
For each alternative we assume the need to replace the sanitary sewer service lines from the sewer main 
to the building connection on the 100 block.   
 
The table below summarizes the results of our assessment of the alternative approaches.  A more 
detailed description of the cost analysis and hydraulic modelling reflected in the table is provided in 
Appendix A. 
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Ratings: 
1. Does not meet defined criteria, or meets criteria in a minimal way 
2. Meets defined criteria satisfactorily or meets a portion of the defined criteria 
3. Exceeds defined criteria  

* Cost Effectiveness Ratings: 
1. Meets less than or equal to 25% of long-term criteria (Unified Plan, scour, sanitary sewer protection, alley service function, 

constructability) 
2. Meets less than or equal to 50% of long-term criteria  

3. Meets greater than or equal to 75% of long-term criteria  
 

RECOMMENDED APPROACH 
Our analysis and assessment determined that the most prudent solution to the issues outline in this report 
is to treat the two blocks uniquely and respond to the evaluation criteria and the site conditions and 
constraints of each.  Preliminary plans and cross sections are provided (see Appendix E) to illustrate the 
recommendations described below. 
 
100 Block 
SmithGroup recommends the removal of the wall on the 100 block. Removing the existing retaining wall 
allows for a natural shoreline and restoration of habitat along the riverfront. The existing stem of the wall 
would be removed with the existing footing and timber piles to remain. Riprap would be placed along the 
river bottom and up the shoreline to protect the shoreline from erosion and scouring while creating habitat 
for fish and other aquatic and riparian wildlife. Plantings, trees, grasses, and other landscape items will be 
added to protect the new bank from erosion and promote habitat. 
 
We recommend removing only the vertical stem of the existing concrete wall, leaving the horizontal 
footing of the old wall in place as a shelter habitat for fish.  Methods of creating a stable, scour resistant 
toe of the slope near the wall foundation will require further consideration during final design.  
 

Alternatives 

Long Term 
Protection – 

Adjacent 
Properties and 
Sanitary Sewer 

Maintain 
Alley and 
Service 

Functions 

Limit Flood 
Impacts to 

Project Area 

Achieves 
goals of the 
Unified Plan 

Cost 
Effective* 

Overall 
Rating 

Sheet Pile – 
Land Side 

2 3 3 1 2 2 

Concrete 
Filled 

Geotextile 
1 3 1 1 1 1 

Cores in 
Footer 

1 3 3 1 1 2 

Wall 
Removal & 

Sewer 
Relocation 

3 2 3 3 3 3 

Sheet Pile – 
River Side 

3 3 2 1 3 2.5 
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This approach requires the existing sanitary sewer line behind the wall to be rerouted further south within 
the alley. The 100 block has many sanitary leads that need to be replaced and this reroute provides the 
opportunity to fix and stabilize the leads (some of which may be dating back to the wall construction), 
which will reduce the infiltration of ground water into the sewer system. Replacing the numerous sanitary 
service connections is also an opportunity to ensure the most effective infrastructure is in place to 
minimize any opportunity for raw sewage leaks.  
 
In order to do this construction, an easement or purchase of land would be required for a riparian private 
parcel of land on the 100 Block. This parcel is on the east end of the block and is existing private 
property. An easement may be agreed upon between the landowner and the City of Traverse City if the 
owner is willing or the city may be required to purchase the land if the owner is willing. This has potential 
to delay the construction schedule if not addressed in a timely manner. 
 
200 Block 
SmithGroup recommends installing a sheet pile wall on the river side of the wall in the 200 block. A sheet 
pile wall would be driven into the earth on the river side of the retaining wall.  The top of the sheet pile 
would coincide with the top of the wall footing. Once the sheet pile is driven into the river bottom, concrete 
would be pumped between the sheet pile and the existing retaining wall and fill under the existing footer 
as well to completely fill the gap.  The sheet pile would protect the wall from further scour.   Rip rap could 
be placed into the river bottom to provide some fisheries habitat benefit. 
 
The sanitary leads on this block were replaced about 10 years ago and their condition is likely to be good.  
As a precaution, we recommend that removing the asphalt alley behind the concrete wall to locate any 
signs of soil subsidence and backfill with compacted aggregate material, as well as excavate and repair 
any storm or sanitary sewer service leads that appear compromised.   
 
This option may be constructed with a temporary dam in the river and dewatering between the dam and 
the existing retaining wall. The concrete that would be pumped between the sheet pile and the wall, and 
underneath the wall, will create similar conditions long term protection for the timber piles because the 
concrete and piles will be saturated from the river and ground water. The timber piles should not 
experience large amounts of degradation and remain structurally sound. 
 
RECOMMENDATIONS FOR IMMEDIATE ACTION  
There are two intermediate recommendations that could be acted on immediately:  

1. Coordinate potential FEMA permitting with the Fish Pass project 
2. Enact a monitoring program to track potential infrastructure failures between now and 

construction 
 
As will be discussed in the modelling portion of this report, we currently anticipate that additional FEMA 
floodplain permits will be required. The Fish Pass project is also going through the FEMA permitting 
process for the upstream reach. Coordinating with the Fish Pass project may allow the City to complete 
the permitting process one time for both projects. 
 
It is also recommended that the following monitoring activities be implemented. The goal of these 
activities is to check for potential soil loss behind the wall, condition of the existing sanitary sewer and 
leads, and understand how this soil loss may be impacting the wall’s integrity. 

• Survey of the existing wall and monitoring the wall’s cant  
o Every 6 months, preferably Spring and Fall (after winter freeze and thaw cycles and after 

spring and summer rain) 
• Place benchmark nails in the pavement to the south of the wall and track their elevation 

fluctuations 
o Monthly and immediately after every larger flow events 
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• Measure the width of pavement cracks 
o Monthly and immediately after every larger flow events 

• Measure point locations of scour depth 
o Monthly and immediately after every larger flow events 

• Conduct underwater scour inspections 
o Annually 

• Monitor flows in the wastewater line to identify new infiltration resulting from a break in the sewer 
line 

o Continuous monitoring with weekly evaluation 
• Televise the existing 24” sanitary sewer main and sewer service connections in both the 100 and 

200 blocks to understand the existing conditions of the pipes and assess the areas in most urgent 
need of repair 

o Perform this task within the next 2 to 4 months  
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APPENDIX A. Technical Analysis (Project Costs and Hydraulic Modelling)                                                                                                
APPENDIX B. Record Drawings of Existing Retaining Wall 
APPENDIX C. Topographic, Bathymetric, and Utility Survey 
APPENDIX D. Geotechnical Report 
APPENDIX E. Plans and Cross Sections 
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APPENDIX A. Technical Analysis 
 
PROJECT COSTS 
A cost analysis was performed for the above-mentioned recommendations for the 100 and 200 block. The 
cost analysis includes (8) main components which will be broken down below. The cost estimate does not 
account for any permitting fees. 
 

1. Construction Mobilization 
a. This cost is estimated to be 5% of the total construction cost, and include temporary 

utilities, facilities, and management to support construction 
2. Site Preparation 

a. All demolition items (tree, pavement, landscape, curb, wall, and utility removals) plus an 
additional allowance for miscellaneous items found in the field. This section also includes 
soil erosion control measures.  

3. Utility Systems 
a. New storm and sanitary piping, structures, excavation and installation, and storm water 

quality items (swirl chambers and infiltration landscape beds). 
4. Earthwork and Wall Rehab 

a. All materials being hauled off site and all materials brought to site (aggregate, riprap, 
backfill, tremie concrete, and sheet pile wall). 

5. Hardscape Improvements 
a. Concrete for sidewalks, concrete for curbing, HMA, and an allowance for additional base 

material for HMA (asphalt) pavement to meet final grades. 
6. Lighting and Electrical Systems 

a. Conduit and wiring for re-installing the existing pedestrian lighting along the sidewalk and 
parking lot. 

7. Signage and Pavement Markings 
a. This section includes 2 allowances for signage and pavement markings and traffic 

management devices. 
8. Landscaping 

a. All items for restoring any disturbed areas along with all landscaping materials to create a 
shoreline suitable for habitats (trees, grasses, seeding, etc.)  This does not include 
habitat structures, boardwalks, water access stairs/ramps, special alley paving, or 
pedestrian amenities, but accounts of the basic restoration of the site. 

 
These components created the cost analysis for both the 100 and 200 block. The cost analysis accounts 
for a 20% contingency for unforeseen construction related costs. The 100 block estimated construction 
cost is $1.4 million and the 200 block estimated construction cost is $1.0 million with a total construction 
cost for the entire project area being approximately $2.4 million. 
 
As noted below, the modelling of the river considered the option of utilizing the sheet pile approach on the 
100 Block.  This would have some impacts to the flood elevation as noted below.  From a cost 
perspective, this approach is considered “cost neutral” to the recommended approach of removing the 
wall on the 100 block, since the cost of the sheet pile, removal of the 200 block boardwalk, and other 
modifications to make this option viable offset the savings from leaving the sewer main in place on the 
100 block. 
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HYDRAULIC MODELLING OF THE RIVER 
 
Recommended Option – 100 Block Wall Removal 
Combining the removal of the retaining wall and laying the slope back to create a more natural shoreline 
on the 100 block and use of the sheet pile on the 200 block does increase the flood elevation in the 
project area but eliminates the impacts upstream of the site.  All other approaches were modeled, and all 
the other approaches raise the flood water levels upstream to the Boardman dam.  
 
This approach has been modelled in several configurations, with slopes ranging from 3:1 to 4:1, with the 
installation of fish habitat, and with the preservation of the horizontal footing.  While some impacts to the 
flood elevations occur within the project extents (up to 0.1 ft), none of the configurations tested resulted in 
upstream flood impacts. 
 
Due to the rise of flood levels, the recommended approach will require a Letter of Map Revision (LOMR) 
and Conditional Letter of Map Revision (CLOMR) which involves seeking approval of all impacted 
landowners. LOMRs and CLOMRs are required by the Federal Emergency Management Agency (FEMA) 
whenever a design project causes a rise in the 100-year flood elevation of more than 0.01 foot within a 
FEMA designated floodplain. This process should be reasonably expeditious since the City of Traverse 
City is the predominate riparian landowner. 
 
Additional alternatives were tested in an attempt to mitigate the predicted rise and eliminate the need for 
a LOMR. These alternatives included modifying the northern shoreline, removing the boardwalk, dredging 
a portion of the channel, and repairing the existing scour damage; however, none of these alternatives 
successfully mitigated the predicted rise. 
 
Other considerations for this alternative include: 

• Consistent with emerging Unified Plan and community input 
• Relocates a segment of the sewer away from the river and allows for upsizing of the sewer in this 

area 
• Facilitates the addition of storm water management best practices to 15 storm leads in this area 
• Provides closer access to water 
• Adds habitat for fisheries and riparian mammals 
• The grades in the alley parking area could be lowered such that the green slope would require 

less slope 
• Easements or property purchase may be required from the single privately held riparian parcel in 

the project area, as referenced above 
 
100 Block – Sheet Pile Alternative 
It was found that the addition of a sheet pile wall in the 100 and 200 block will cause a rise in river flood 
elevations in the project area as well as upstream (to the Union Street Dam/FishPass) of the project area 
by up to 0.02’. Although the rise is limited, such an impact would require a Letter of Map Revision (LOMR) 
and Conditional Letter of Map Revision (CLOMR) which involves seeking approval of all impacted 
landowners between the project site and the Union Street Dam/Fish Pass. 
 
This alternative also requires the removal of the boardwalk on the 200 block. It should be noted that the 
city believes that the boardwalk was installed with grant money, and such grants often include penalties 
for removing the improvements. The inclusion of a wetland bench on the north side of the river helped 
mitigate – but not eliminate – the flood impacts, and the inclusion of a constructed wetland would exceed 
the cost of a LOMR.  
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Additional alternatives were tested in an attempt to mitigate the predicted rise and eliminate the need for 
a LOMR. These alternatives included dredging the channel, repairing scour, replacing the 100-block 
pedestrian bridge with a single span structure. None of these alternatives yielded a positive effect. 
 
Other considerations for this alternative include: 

• Does not preclude future opportunity to green the bank but does add cost to this idea if the 
community is going to do this at some future date. 

• Requires the removal of the boardwalk on the 200 block to eliminate upstream flood level 
impacts. 

• This approach assumes we would still upgrade sewer service leads on the 100 block. 
• This approach would preserve public parking on the south side of the river. 

 
Modelling Process & Discussion 
The original source model for this assessment is the FEMA Flood Insurance Study (FIS) model, which 
was further refined by the Boardman Dam project. A copy of the existing conditions model for the 
Boardman Dam project was provided by the Great Lakes Fisheries Commission. The model was further 
updated by the design team using the survey data collected on 11/24/2020. This updated, existing 
conditions model served as the baseline model upon which all of the design alternatives were evaluated. 
 
The boardwalk was included in the model as ineffective flow areas. Ineffective flow areas exclude any 
flow conveyance under the boardwalk; consequently, this analysis cannot assess potential 
impacts/benefits yielded by adjusting the elevation of the boardwalk. 
 
The existing pedestrian bridges were updated in the model based on the survey data. We do not 
anticipate any additional scour risk around the piers resulting from the proposed project. 
 

The images below will present typical cross-sections for the proposed design (as represented in HEC-

RAS) and a profile plot of the 100-year flood water surfaces (as predicted by HEC-RAS). 
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A typical cross-section from the 100 Block is presented below. This example utilizes a 4:1 side slope and 
extends the toe of the slope 3 feet in front of the retaining wall foundation. 
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A typical cross-section of the 200 Block is presented below. The sheet pile extends up to the base of the 
wall and slightly constricts the channel.  
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APPENDIX B. Record Drawings of Existing Retaining Wall 
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APPENDIX C. Topographic, Bathymetric, and Utility Survey 
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