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101 International Drive, P.O. Box 16655 

Missoula, MT  59808 

 

March 22, 2017 

 

 

TO: Denis Roznowski and Steve Garbaciak 

 

FR: Mitch Vanderydt and Jim Hutchison 

 

RE: Ashland Phase 2 Wet Dredge Gap Closure Construction Details  

 Ashland/NSP Lakefront Site 

 

Introduction 

This memo presents the stability analysis and proposed subgrade preparation for temporary 

geotextile tube barrier system (gap closures) that will be placed in the east and west gaps on 

each side of the Breakwater at the Ashland/NSP Lakefront Site (Site).  The gap closures will 

be constructed in 2017 for the dredging operation and remain in place until restorative layer 

placement is complete in 2018.  The purpose of the gap closures is to perform as a 

component of a multi-layered barrier system for the Site Phase 2 Wet Dredge remedial 

action (RA) construction work, to isolate potential impacts of the RA activities from Lake 

Superior.  The geotextile tubes will be filled with restorative layer material and extend from 

the lake bottom to 2-4 feet above the anticipated water elevation (tube crest elevation 

605 feet NAVD88).  The location of the east and west gap closures is shown on Figure 1 in 

Attachment 1. 

 

Background 

The potential wave forces and general hydraulic stability of the geotextile tubes were 

analyzed by Baird & Associates and documented in a letter from Baird dated 

January 30, 2017 (Baird, 2017) (see Attachment 2).  The wave transmission forces on the 

proposed geotextile tubes were determined using published empirical methods presented in 

DELOS (2003).  Wave loads were estimated using Goda method for wave loads on a 

vertical wall (Goda, 1994), as extended by Tanimoto et al. (1976) and Takahashi et al. 

(1994).  The theoretical wave pressures on the side of the geotextile tubes was estimated.  

The general geotextile tube hydraulic stability was also estimated using a range of porosities 

of the restorative layer material inside the tubes.  The safety factor of hydraulic stability was 

2.5 or greater when the porosity of the restorative layer material within the tube was 

estimated to be 50% or less.  Actual restorative layer porosity is expected to be 30 to 40%. 

 

Global Stability 

A Global Stability Analysis was performed by Foth Infrastructure & Environment/ 

Envirocon Joint Venture (FE JV) for the geotextile tube barrier at the west gap closure.  

(Note:  The west gap closure consists of three stacked layers of geotextile tubes and the east 
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gap closure consists of two stacked layers of geotextile tubes.)  The site geotechnical 

conditions in the west gap closure were estimated using Borings AQ-BW-05 (FE JV, 2015), 

RD-B-09 (FE JV, 2017), and 31N 15E by SEH dated March 12, 1996.  The boring logs for 

these borings are provided in Attachment 3.  The material parameters used in the analysis, 

along with the results, are provided on Figure 2 in Attachment 1.  Wave loads determined in 

Baird’s January 30, 2017 letter were applied to the geotextile tubes in the analysis.  

Geostudios® SLOPE/W software (2012 Edition) was used to evaluate the stability of the 

west gap closure.  The minimum factor of safety against instability was calculated to be 1.5, 

which meets the minimum industry accepted design criteria of 1.5 for long-term stability.  

The minimum accepted design criteria for short-term stability is 1.3. 

 

Subgrade Preparation 

During anchor installation for turbidity barriers constructed for the Pilot Wet Dredge project 

in 2016, relatively soft subgrade conditions were encountered near the west gap area.  The 

softer conditions appear to be located in isolated areas.  In order to prepare the softer 

subgrade for receipt of geotextile tubes, the subgrade area below the geotextile tubes will be 

enhanced with a geogrid and angular stone fill.  The subgrade that will support the geotextile 

tubes will be prepared with two construction materials: 

 

 Miragrid© 7XT 

  Angular bedding stone (2-inch nominal diameter). P200 content < 0.5%. 

 

The Miragrid will be installed prior to the stone fill.  Specifications for Miragrid© 7XT are 

in Attachment 4.  The Miragrid will be placed upon the existing subgrade where geotextile 

tubes will be installed and extended approximately 6.2 feet beyond the proposed outer edges 

of the filled tubes to facilitate spreading the load of the geotextile tubes out to a larger 

subgrade area. 

 

The stone fill will consist of 2-inch nominal diameter angular stone with P200 content 

< 0.5%.  The stone will be placed on top of the Miragrid and will extend another 3.8 feet 

beyond the edge of the Miragrid or 10.0 feet beyond the outside edge of the proposed 

geotextile tube footprint.  The extra aerial stone extent will provide lateral support for the 

stone above the geogrid and will also protect the edge of the geogrid from erosive forces.  

The top elevation of the stone fill will be a maximum of +/- 588.5 feet (NAVD88).  The 

existing grade in the area of the geotextile tube footprint undulates between approximately 

587 and 589 feet; therefore, the thickness of stone will vary, up to a maximum of 

approximately 18 inches.  The geotextile tubes will be placed on the angular stone and be 

hydraulically filled with a restorative layer slurry.  Figures 3 and 4, in Attachment 1, show 

the plan view and cross section of the filled geotextile tubes, respectively. 

 

The transition of the West Peninsula temporary rock berm (north/south gap closure) to the 

geotextile tube (east/west gap closures) will be constructed in stages.  The temporary rock 

berm will be placed to the northern extent of the point where the rock toe contacts the 

bottom geotextile tube.  Next, the geotextile tubes will be placed and filled to create the gap 

closure.  Then, the wedge-shaped void between the temporary rock berm face and the 

geotextile tubes western terminus face will be filled with stone and rock.  Angular bedding 

stone will first be placed on the geotextile tubes to fill and smooth the contact area (and 
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protect the geotextile tubes from the larger core stone rock), followed by core stone 

placement (see Final Design for Ashland Breakwater [FE JV, 2015]) for core stone 

specifications) to fill the void and complete the gap closure. 

 

During removal of the geotextile tubes during west gap closure decommissioning, the 

geogrid underlying the bedding stone will also be removed with the barge mounted 

excavator, prior to final leveling of the bedding stone and clean restorative layer material 

contained in the geotextile tubes.  The final elevation of the spread materials in the channel 

area of the west gap will not exceed 590 feet (NAVD88).  

 

The east gap closure will not require the installation of the Miragrid due to the fact that the 

lakebed in this area already consists of a surface bedding stone layer placed during 

Breakwater construction.  As in the west gap, prior to placement of the geotextile tubes, the 

basal area will be covered with 2-inch nominal diameter angular stone (approximate 6-inch 

layer) to prepare the subgrade.  The two base geotextile tubes will be filled with restorative 

layer to achieve a top of tube elevation of approximately 597.5 feet (NAVD88).  The final 

tube will then be placed above the two base tubes, with its crest elevation at approximately 

605 feet (NAVD88).  The wedge-shaped void between the existing rock fill (the Breakwater 

and the existing East Peninsula) and the geotextile tubes will be filled in the same manner as 

the west gap using 2-inch nominal diameter angular stone in contact with the geotextile 

tubes, followed by core stone rock.  

 

The final elevation of the spread materials in the channel area of the east gap, upon gap 

decommissioning, will not exceed 593 feet (NAVD88). 
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Attachment 1 

Figures 

 

Figure 1 Overall Dredge Plan 

Figure 2 West Gap Closure Stability Results 

Figure 3 West Gap Closure 

Figure 4 West Gap Closure Details 
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HEIGHT CURTAIN

TEMPORARY PARTIAL-

APPROXIMATE LOCATION

HEIGHT CURTAIN

TEMPORARY PARTIAL-

APPROXIMATE LOCATIONCLOSURE

EAST GAP

DAYLIGHT LIMIT

APPROXIMATE DMU BOUNDARY/

TEMPORARY PARTIAL HEIGHT CURTAIN

APPROXIMATE LOCATION

PHASE 2 WET DREDGE AREA

BULKHEAD LINE LOCATION

APPROXIMATE WEST PENINSULA

4.

BULKHEAD LINE LOCATION

APPROXIMATE WEST PENINSULA

WAS USED BASED ON EXISTING SITE FEATURES.

AND A "BEST FIT" LOCATION FOR THE BULKHEAD LINE

DESCRIPTION USED TO CREATE BULKHEAD LINE SHAPE

BEGINNING OR POINT OF ENDING.  METES AND BOUNDS

UNABLE TO FIELD LOCATE LEGAL DESCRIPTION POINT OF

3-6-1986 DRAWING TITLED, ASHLAND MARINA BULKHEAD LINE.

DETERMINED FROM WILHELM ENGINEERING COMPANY, INC.

APPROXIMATE WEST PENINSULA BULKHEAD LINE LOCATION
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APPROXIMATE SHORELINE (602 FT)

NULL AREA

SEDIMENT INVENTORY DREDGE AREA

PHASE 2 PROJECT AREA

EXISTING PENINSULA FILL

APPROXIMATE EXTENT OF

BULKHEAD LINE LOCATION

APPROXIMATE WEST PENINSULA

ROCK BERM

TEMPORARY

HEIGHT CURTAIN

TEMPORARY PARTIAL-

APPROXIMATE LOCATION

CONSTRUCTION LIMITS

BREAKWATER DESIGN

CHEQUAMEGON  BAY

NOTES:

1.

2.

3.

AND SEPTEMBER, 2016.

JULY 19, 23, AUGUST 10

BY J.F. BRENNAN DATED MAY 2, 

BATHYMETRIC SURVEY PERFORMED

DATED SEPTEMBER 2015.

UPLAND SURVEY FROM FE JV

1,745,400 E 1,745,600 E

522,600 N

522,800 N
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EXISTING PILES

DREDGE PRISM DAYLIGHT LIMIT

(EXISTING BATHYMETRY MINUS 1 FOOT)
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WATER TREATMENT DISCHARGE PIPE (LTWTS)
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APPROXIMATE LOCATION
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APPROXIMATE MIRAGRID 7XT GEOGRID LOCATION

AQ-BW-05

RD-B-09

3100N-1500E  

(FE JV, 2016)

GEOTECH BORING NUMBER AND LOCATION

APPENDIX J - HISTORICAL DATA (URS, 2007)

REMEDIAL INVESTIGATION REPORT

CHEMISTRY SAMPLE NUMBER AND LOCATION
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Attachment 2 

Baird & Associates Letter dated January 30, 2017 
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Attachment 3 

Boring Logs 

 

AQ-BW-05 Boring Log 

RD-B-09 Boring Log 

31N 15E Boring Log 

  



Page 1 of  4

Last: Strigel 2 24 15 2 24 15

M M D D Year M M D D Year
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RQD/Comments

_

_

_

1 __

_

_

_

2 __

_

_

_

3 __

_

_

_

4 __

_

_

_

5 __

_

_

_

6 __

_

_

_

7 __

_

_

_

8 __

          1/4 of           1/4 of Section   34    , T   48      N, R   4     W

Civil Town/City/or Village

Soil/Rock Description and Geologic 

Origin For Each major Unit

Ashland

State Plane     522722.81       N

Sample Soil Properties

First: Scott

Firm:

Local Grid LocationLat          °          '              "

HSA 

DNR Well ID No.

    601.7             Feet MSL

Local Grid Origin        (estimated:   X    ) or Boring Location        )

SOIL BORING LOG INFORMATION

Boring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started

Facility/Project Name Xcel Ashland Boring Number: AQ-BW-05License/Permit/Monitoring No.

Date Drilling Completed Drilling Method

WI Unique Well No. Final Static Water Level

                        Feet MSL

Surface Elevation

Long          °          '              "    1745531.99          E

Facility ID

(30" Ice)

Water
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RQD/Comments
Soil/Rock Description and Geologic 

Origin For Each major Unit

Sample Soil Properties

_

_

_

9 __

_

_

_

10__

_

_

_

1 11__

_

_

11.8' 11.8'

12__

_ 12.1'

_

_

13__

_ SM W

_

_

14__

14.3 _ 14.3'

_

_

15__ 20.6% 38.3 ST-1

_ g = 106.5 pcf

_ K = 2.8x10
-4 

cm/sec

_

15.8 16__

_

_

_

4 17__ 20.8% 14.6

_

5 _ 22.1% 16.1 Gs = 2.668

2 _

5 18__ SP-SM

_

3 _

_

19_

2 _ 20.0% 5.4

_

3 4 _

20_

5 _

_

2 _

21__

_

_

_ CL

22__ 0.05

Loose, reddish brown, fine sand, non-

plastic with trace small cobble at 19.5' 

to 21.3'.16/24

8/24

24/24

Medium soft to soft reddish brown lean 

clay, cohesive.

3" Wood Chips

Loose, reddish brown, silty sand, non-

plastic

S
h
e
lb

y
 T

u
b
e
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RQD/Comments
Soil/Rock Description and Geologic 

Origin For Each major Unit

Sample Soil Properties

_ 22.3'

_

3 _ 20.7% 32 19 g = 108.2 pcf

4 23 _

3 _ 0.60 W

_

4 _ 0.6 W

24_

24.3 _

_

_ 22.2% ST-2

25__ g = 104.7 pcf

_ eo = 0.634

_ Cc = 0.24

_ Cr = 0.03

26__

26.3 _ 0.25

_

_

27__

_

_

_

28__

_

_

_

29__

_ CL

1 _ 23.4%

_

5 2 30__ 19.5% 27 15 Gs = 2.730; g = 114.8 pcf

_

2 _ 0.25 W

_

31 __

2 _ 0.25 W

_

_

32__

_

_

_

33__

_

_

_

34__

_

3 _ 22.7% 26 15

_

6 3 35__

_

4 _ 0.1 W

_

5 36__

16/24

6/24

S
h
e
lb

y
 T

u
b
e

Medium stiff to soft reddish brown lean 

clay, medium plasticity cohesive with fat 

clay (CH) layer at 24 to 25'.
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12/24

Medium stiff to soft reddish brown lean 

clay, medium plasticity cohesive with fat 

clay (CH) layer at 24 to 25'.

Dense reddish brown silt, with some 

fine sand, non-plastic.

EOB @ 41.3'
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