
  

  Page 1 of 13 
Think Big. Go Beyond.   www.ae2s.com 

 

TECHNICAL MEMORANDUM 

To: Trey Jonas    Veronica Sannes 

 Permitting Technician   Permitting Technician 

 

From: Justin Klabo, PE   Luke LaMoore 

 Senior Water Resources Engineer Water Resources EIT 

 

Re: Wildhurst Trail Dredging Submittal 

 

Date: August 21, 2024 

 

 

EXCEPTION REQUEST 
The purpose of this memorandum is to document the dredging process Twin Cities Outdoor 

Services (TCOS) is proposing for this project, which uses an alternative method (Envirotubes / 

geotextile bags) for spoil containment not stated in the MCWD’s Dredging Rule. AE2S and TCOS 

request that MCWD review this memorandum for exception approval because the Envirotubes 

provide equivalent or better water quality performance and pose minimal risk to bursting when 

used correctly. 

PROJECT BACKGROUND 

Six properties along Wildhurst Trail in Orono, MN share a shallow channel for access to Lake 

Minnetonka (See Figure 1 in Appendix A). These properties use this channel to access the rest 

of the lake with their boats, pontoons, and other watercraft. This shallow channel has silted in 

over time, reducing the channel depth and making access difficult. There is no known past 

dredging done in this channel. Historical imagery dating back to 1991 was used for this 

determination, applying aerial time increments about every 10 years. When looking at channel 

width, the aerials from 1991 and 2002 look reasonably similar to present conditions as they can 

given the quality of the resolution/frame shifting, and from a channel depth perspective it is 

near impossible to identify a difference based on these aerials. A dredging permit was issued in 

1989 by the DNR, but again that impact does not appear to be noticeable from the aerials. See 

Appendix D for the historical aerials and 1989 dredging permit.   

TCOS developed a dredging plan that is shown in Appendix A, which would include lowering 

the middle of the channel to approximately 923.6 for a navigation width of 15 feet. Based on 

survey completed by TCOS, this would involve lowering the middle of the channel from about 1 
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to 3 feet, with shallower dredging depths to blend the channel into the existing channel bottom 

beyond the 15-foot width.   

TCOS has partnered with AE2S to complete the dredging permit process for this location. The 

project is proposing to use hydraulic dredging and Envirotubes for spoil containment. See 

Appendix A for the site plan.  

DREDGING METHOD – HYDRAULIC DREDGING  
The dredging work will be done using hydraulic dredging methods. Based on information 

provided by TCOS, they will use a DINO Six, a lightweight sediment removal system designed to 

access confined water bodies. Effectively a pontoon, the DINO Six needs only a few feet of water 

depth to make navigation possible, and since it works from the water there is no damage to 

shoreline or land tracks. Sediment is excavated by a cutter head and moved to the inlet of the 

submersible pump, which pumps the slurry to the spoil containment system. The cutter head is 

controlled by hydraulics, once the operator has positioned the cutter head, the cutter head 

cannot move unless the DINO Six itself moves. This provides excellent dredging precision as the 

only way for the cutter head to move off its current elevation would be if wave action rocked the 

DINO Six, which is unlikely given the project location is a sheltered channel. Operation of the 

cutter head and submersible pump is done aboard the DINO Six. The Dino Six itself is moved 

using guy-wires set to anchor points along the shoreline. When the DINO Six completes 

sediment removal in the current area these anchor points (thus the DINO Six) are repositioned 

to the next area. The operator on the DINO Six controls its movement along the guy-wires. 

SPOIL CONTAINMENT SYSTEM – SEDIMENT 

CONTAINMENT BAGS 
Envirotubes, which are geotextile sediment containment bags, will be used as the spoil 

containment system and is a commonly used technique for dewatering sediment-water slurry 

that is generated from the hydraulic dredging operations. Slurry is pumped directly into the 

bags, and these bags allow water to flow through the fabric while trapping the sediment. 

Depending on the sediment composition, polymer can also be added to speed up the 

dewatering process. Appendix B contains a previous project example using Envirotubes, and 

Appendix C contains a product data sheet for the geotextile fabric used in Envirotubes.  

Figure 1 shows the approximate location of where the Envirotubes will be staged. Polyethylene 

plastic liners will be placed underneath the bags, creating a barrier between the bags and the 

underlying lawn. The liner ensures all water that came from the lake goes back into the lake and 

prevents oversaturation/drowning of existing vegetation. The liner also ensures the monitoring 

is only measuring load from the Envirotube and not also picking up trace sediment from the 

underlying lawn. Discharge water from the tubes will travel back to the access channel where the 
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dredging is occurring via overland flow over the liner. This method of spoil containment 

removes the need for earthwork and has minimal impact on surrounding landscape. Additional 

detail on water quality effluent is described in the Effluent Water Quality section on the 

following page.   

Once the sediment sufficiently dewaters, all sediment will be removed and hauled off. Additional 

detail on material disposal is described later in this memorandum in the Material Disposal 

section.  

As shown in Figure 1 (Appendix A), both Envirotube locations are within the 100-year 

floodplain; however, the location of the sediment / Envirotubes is temporary, and all dredging 

material will be removed from the floodplain once the sediment is dewatered. Placing the 

Envirotube near the shore also reduces the potential that discharge water will produce any 

negative impacts on the lake outside the dredging area or on adjacent property owners. Further, 

in the highly unlikely event that a major flood does occur in the short time that the Envirotubes 

are still dewatering, another benefit of the Envirotubes over an earthen dike is that the 

Envirotubes entirely contain the sediment and the bag will not wash out during a flood event. In 

the event flood water does reach the bag, flood water may enter the bag due its semi-

permeability, but any solids leaving the bag are only what might remain after settling and 

flocculation (i.e. the standard process of the Envirotube). The only effect flood water has on the 

bags is the potential for additional water to enter the bag and will not affect the sediment 

treatment. See the Safety/Risk of Failure section for additional information.  

Finally, the loss in storage volume in the floodplain due to bag location is inconsequential, less 

than 0.001 ft. See Appendix E for calculation details and assumptions.  

CONSIDERATIONS 

Effluent Water Quality 
The water quality of the effluent shall conform to the 32 mg/L TSS standard as seen in Minn. R. 

7050.0222 and BWSR’s Public Drainage Manual (Appendix 9). This 32 mg/L of TSS is for Use 

Classification 2b, matching the classification of Lake Minnetonka. Monitoring of the effluent shall 

be conducted, much like with other projects that have used Envirotubes.  

Multiple projects in Minnesota and other geographies have used Envirotubes. One such project 

was the city of Archie, Missouri found in Appendix B. Using hydraulic dredging and Envirotubes 

for spoil containment, data from the receiving water where the Envirotubes discharged to 

dropped in turbidity from 15 NTU prior to dredging to less than 10 NTU after dredging, 

suggesting that the discharge effluent from the Envirotubes will be sufficiently clean to meet 

water quality standards.  
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One of the other advantages to Envirotubes is their ability to provide adequate discharge 

effluent water quality in space-constrained areas, which is the case on this project. Earthen dikes 

often require much larger footprints are extremely prone to resuspension from wind and 

localized flow patterns.  

Monitoring Plan 
To verify the quality of the effluent, monitoring by TCOS will be conducted. The monitoring 

device is a handheld instrument that operated by TCOS staff, where results can be recorded and 

proven using a photo. Results will be sent to MCWD via email for comparison with applicable 

water quality standards. Timeline for results will vary, monitoring and results will be conducted 

every day for the first 1-2 weeks of active dredging, decreasing in frequency to once a week 

when dredging is complete and the Envirotubes are dewatering.  

Effluent Contingency Plan 
Should the project at any point exceed the water quality standard. The following steps shall be 

taken: 

• Pumping into the bags is ceased 

• The polyethylene plastic sheet underneath the bags will be raised over the bag, creating 

an impermeable container (same as an earthen embankment) 

• The system will further settle sediment now with no outlet 

• Once monitoring reflects an acceptable water quality reading, the plastic sheet can be 

lowered to allow discharge 

• Additional erosion control BMPs shall be placed to slow down the discharge if needed 

Safety/Risk of Failure of the Sediment Containment Bag 
For safety of the Envirotube, the technical specification is seen in Appendix C. The two notable 

metrics are the ASTM D-4833 puncture test, which reports a puncture force of 280 lbs, and the 

ASTM D-3786 Mullen Burst test, which reports a breaking pressure of 1200 psi. For context, the 

puncture test is done with an 8mm diameter rod, as in 280 lbs of force on an 8mm diameter rod 

broke the material. For the Mullen Burst test, the fabric is locked in place between two plates. 

One of the plates has a hole in the center. Glycerin is pumped through this hole against the 

fabric with increasing pressure until the fabric breaks and the pressure is recorded.  

Typical forces seen on the bags are: weight of a worker on the bag, the pressure that the slurry 

is pumped into the bag, and the weight of the slurry itself inside the bag. A conservative 

estimate of pressure from the weight of a man on the bag as 300 lbs and all their weight on one 

foot (20 square inches) which the resultant is 15 psi. The discharge pressure of the slurry is 

typically also 15 psi during operation but may go as high as 60 psi. The max pressure of the 

slurry itself inside the bag is less than 6 psi (assuming a unit weight of slurry roughly equivalent 

to unit weight of soil which is 120 pounds per cubic foot, and a max depth of material of 6 feet 
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which is the approximate bag dimension to be used onsite). With this in mind it is unlikely 

typical forces seen onsite will be able to break the bag unless done intentionally (like when 

dewatering is complete and the bag needs to be cut for sediment to be removed).  

The bags are designed to be walked on to promote even distribution of slurry into the bag, 

which further supports the conclusion that the bags have sufficient strength as well as provides 

a built-in means for TCOS to routinely inspect the bag and discharge effluent.  

As redundancy, a secondary protection method will be installed. In this case, two rows of silt 

fence will be placed downstream of the Envirotube. These serve to both capture any sediment 

that may still be in the water leaving the bag and mitigate erosion by slowing down the water 

leaving the bag. The plastic sheet will be shingled with this silt fence to minimize the chance of 

water flowing over underlying soil. 

MATERIAL DISPOSAL 
Over the course of 2-6 weeks the slurry will lose its water and become a much stiffer and drier 

cake (see photographs below). The dewatered sediment will then be removed and hauled off by 

cutting the bag open and using conventional earthwork equipment to load the material into 

dump trucks. There is no permanent spoil storage for this project and all material will be hauled 

off, demonstrating that there is no long-term impacts to floodplains or the lake. 

RESTORATION 
Given the minimal disturbance of hydraulic dredging and the Envirotubes, restoration of the 

project area should be minimal. All sediment containment bags will be removed from the site. 

The DINO Six, pumping pipes, silt fence, and other project apparatus will be removed upon 

project completion. Where the bags/plastic liner rest and where silt fence installed, seeding and 

stabilization will be conducted as needed if the underlying vegetation does not survive, along 

with any other areas disturbed during mobilization.  
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CONCLUSIONS AND SUMMARY 
The Envirotubes are capable of providing equivalent or better water quality performance 

through demonstrated success on similar projects and based on information from TCOS, they 

have minimal risk of safety issues. The City of Orono has used this product in the past, and the 

City Engineer confirmed they have no issues with using this product for spoil containment (See 

Appendix F). Therefore, the Envirotubes meet the intent of the earthen dikes specified in the 

MCWD Dredging Rule and are eligible for an exception.   

LIST OF APPENDICES 
Appendix A – Site Plan 

Appendix B – Envriotubes Water Quality Case Study: Archie, Missouri 

Appendix C – Envirotubes Structural Data Sheet 

Appendix D – Historical Aerials and 1989 Dredging Permit 

Appendix E – Flood Storage Loss Calculation 

Appendix F – Orono City Engineer Email Regarding Envirotubes 

Appendix G – Homeowner Permissions 
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APPENDIX A – SITE PLAN 
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APPENDIX B – ENVRIOTUBES WATER QUALITY CASE 

STUDY: ARCHIE, MISSOURI 
  



Sediment Removal from 
Potable Water Reservoir
The city of Archie, Missouri receives its potable water 
supply from a small river. The river water is pumped 
into a primary settling pond and flows by gravity into 
a secondary settling pond. The river water that was 
filling the ponds contained sediment which reduced 
the capacity of the ponds, deposited organic material, 
created algae growth and other organic chemical 
problems. Manganese deposits were forming on the 
equipment and plumbing in the plant. These problems 
were affecting the odor and taste of the water.

According to Rick Blundell, the Water Plant 
Superintendent for the City of Archie, copper sulfate 
had to be added to the ponds to retard growth. 
Carbon treatment had to be used to cleanse the water 
of taste and suspended undesirables. Even though 
the city was spending more time and money to treat 
the water, the taste and odor remained a problem. 
The settling ponds had to be cleaned.

The problems Blundell faced in choosing the method 
to clean the ponds are typical to this type of project. If 
he chose to drain the ponds and remove the sediment, 
the pond would be out of service, leaving water 
supply unavailable to the city. Also, the contractors 
that were contacted would not guarantee the dam 
against leaks. If he chose to dredge the ponds, he had 
no space available to place a spoil area for the dredge 
slurry. 

Quick Quote
“This project could not have been done 
with hydraulic dredging, without the use of 
Envirotubes.”

- City of Archie Missouri

CLEANING THE POND:
Archie Water Plant Superintendent Rick Blundell shows dewatered 
sediment removed from the pond.

THE SOLUTION
The final method researched by Rick was to use 
Envirotubes to contain and dewater the slurry, returning 
the water to the ponds. This solution would remedy the 
problems the project presented and would cost no more 
than the other methods. The job could be done easily 
with an economical number of tubes over a short period 
of time. The process would include pumping mud into 
the tubes and allowing them to decant clean water back 
into the pond. This was not a very large job and the 
procedure was simple enough that Rick decided the city 
would operate with their own personnel.

Industrial Fabrics, Inc. furnished the package for the 
job. This package included the dredging equipment 
and pipeline rental, Envirotubes constructed of 4x6 
geotextile, polymer, training, and all parts so the city 
could do the project.

DREDGE AND DIRT:
The dredge is small enough to fit in most ponds.

Industrial Fabrics, Inc.

510 O’ Neal Lane

Baton Rouge, LA 70819

(225) 273-9600 or (800) 848-4500

www.envirotubes.com

ENVIROTUBES™

A Case Study by Industr ia l  Fabr ics ,  Inc.



COST-EFFECTIVE SOLUTION:
Fabricated from 4 x 6 reinforcement geotextile, Envirotubes offer 
the benefit of being less expensive than other cleaning methods. 

THE RESULTS
The water quality improved as soon as the job began. 
The dam has remained secure and there is no more 
need for carbon treatment. There is no detectable 
manganese, the black coating is disappearing and 
the copper sulfate treatment of the pond is minimal. 
Intake water amounts, from the reservoir to the plant 
changed from 15NTU in 2001 to 5-8NTU in 2002. This 
project could not have been done with hydraulic 
dredging, without the use of the Envirotubes.

THE RESULTS:
Water is filtered out, leaving dried solid materials inside the 
Envirotubes.
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APPENDIX C – ENVIROTUBES STRUCTURAL DATA SHEET 
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APPENDIX D – HISTORICAL AERIALS AND 1989 

DREDGING PERMIT 
  



llamoore
Image



llamoore
Image



llamoore
Image



llamoore
Image













Technical Memorandum  

Re: Wildhurst Trail Dredging Submittal 

August 21, 2024 

 Page 11 of 13 
Think Big. Go Beyond.   www.ae2s.com 
 

 

APPENDIX E – FLOOD STORAGE LOSS CALCULATION 
 

Assumptions: 

• All storage areas are simplified to vertical walls (volume is calculated as just area*depth) 

• Forest Lake is hydraulically connected to the main body of Lake Minnetonka (proven 

based on aerial imagery) 

• Envirotubes are perfectly level (proper install procedure) 

Total footprint of Envirotubes: 13,500 square feet 

Elevation of Envirotubes: 930.0 feet 

Floodwater Depth around Envirotubes (100-year HWL – 931.5, source – MCWD): 1.5 feet 

Volume Occupied by Envirotubes within Floodwater Zone = Total footprint of Envirotubes * 

Floodwater Depth around Envirotubes = 13,500 * 1.5 = 20,250 cubic feet 

Total footprint of Lake Minnetonka: 14,500 acres (source – City of Orono/Wikipedia) 

Normal water level of Lake Minnetona: 926.0 feet (source – LiDAR) 

Floodwater Depth of Lake Minnetonka = 931.5 – 926.0 = 5.5 feet 

Floodwater volume of Lake Minnetonka = 5.5 feet * 14,500 acres (633,000,000 square feet) = 

3,473,910,000 cubic feet 

Total Floodwater volume plus Envirotube displacement volume = 3.48 billion cubic feet +20,250 

cubic feet = 3,473,930,250 cubic feet 

New Floodwater depth of Lake Minnetonka = Total floodwater volume plus Envirotube 

displacement volume - total footprint of Lake Minnetonka = 3,473,930,250 cubic feet / 14,500 

acres = 5.50003 feet 
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APPENDIX F – ORONO CITY ENGINEER EMAIL 

REGARDING ENVIROTUBES 
 

  



From: Corey Truebenbach <ctruebenbach@tcoscorp.com> 

Sent: Tuesday, June 4, 2024 11:07 AM 

To: Lucas LaMoore; Justin Klabo; Tim Vlach 

Subject: FW: Dredging Permit Variance/exception letter - Wildhurst Trail 

Attachments: TCOS_DredgingSubmittal20240530.pdf 

 

 

One of the homeowners did forward this to the city of Orono. This was his response. Looks 

like we will need some stockpiling permits also from the city. But they are in support of this 

method. 

 

 
Thank you, 

Corey Truebenbach 

952-212-4151 

Twin City Outdoor Services 

 

 

 

-------- Original message -------- 

From: Matt Johnson <matt@minnetonkamatt.com>  

Date: 6/3/24 5:44 PM (GMT-06:00)  

To: Corey Truebenbach <ctruebenbach@tcoscorp.com>  

Subject: Fwd: Dredging Permit Variance/exception letter - Wildhurst Trail  

 

See Below….  

 

 

Matt Johnson 

Minnetonka Matt Team 

Compass - Lake Minnetonka 

612-801-7580  

 

 

Begin forwarded message: 

 

From: Adam Edwards <aedwards@oronomn.gov> 

Subject: RE: Dredging Permit Variance/exception letter - Wildhurst Trail 

Date: June 3, 2024 at 10:13:50 AM CDT 

To: Matt Johnson <matt@minnetonkamatt.com> 

Cc: Melanie Curtis <MCurtis@oronomn.gov>, Laura Oakden 
<loakden@oronomn.gov> 

 

Matt, 

  



                I have no concerns with the use of sediment containment bags as a method of 

dewatering.    It is one of the methods we consider for city projects when we have to 

dredge storm ponds.  

  

You will need stockpile permits from the city for the project for any of the parcels that 

are used for dewatering.  Looks like two per the plans you provided.  Per the plan it 

looks like the sediment will be hauled off site.  If the sediment is used on site land 

alteration/ grading permits may be required.  I’ve CC’d Melanie who can assist with 

those requirements. 

  

Adam 

  

  

  
Adam T. Edwards, P.E. 

City Administrator / City Engineer 

2750 Kelley Parkway | Orono, MN 55356 

(952) 249-4600 

aedwards@oronomn,gov 

http://www.ci.orono.mn.us 

  

  

  

  

  

From: Matt Johnson <matt@minnetonkamatt.com>  

Sent: Friday, May 31, 2024 3:43 PM 

To: Adam Edwards <aedwards@oronomn.gov> 

Subject: Fwd: Dredging Permit Variance/exception letter - Wildhurst Trail 

  

  

Matt Johnson 

Minnetonka Matt Team 

Compass - Lake Minnetonka 

612-801-7580  

 

Begin forwarded message: 

  

From: Corey Truebenbach <ctruebenbach@tcoscorp.com> 

Subject: Dredging Permit Variance/exception letter 

Date: May 31, 2024 at 3:20:41 PM CDT 

To: Matt Johnson <matt@minnetonkamatt.com> 
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APPENDIX G – HOMEOWNER PERMISSIONS 
 

 



Address Owners E-Mail Phone 6/7 Updated Sent Permission Letter Received

1003 Wildhurst Trl Matt Johnson mjohnson@ci.orono.mn.us Matt) 612-801-7580 x x

999 Wildhurst Trl Tony and Alison Stinar Tonystinar@gmail.com, Alisonstinar@gmail.com Tony) 763-355-4854 x x

997 Wildhurst Trl Brian and Ann Turbeville Brian@wc-print.com  Ann@wc-print.com Brian) 612-875-1315 Ann) 612-875-1318 x x

995 Wildhurst Trl Tom and Laurie Fleck TomFleck1@gmail.com Lfleck@curiousplot.agency Tom) 612-618-8091 Laurie) 952-380-6332 x x

993 Wildhurst Trl Brad Pfaff Brad@grnway.biz 612-419-5311 x x

975 Wildhurst Trl Corey and Annette Olson lakeole@gmail.com Corey) 507-208-2010 x














