@ FOth ‘ ® Envirocon Memorandum

Joint Venture

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). P2oo 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 P2o 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 (NAVDS88).

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).

References

Baird & Associates, 2017. Baird Response to EPA Desigh Comment 3 for the 95% Design
for Phase 2 Wet Dredge letter to Steve Garbaciak, Foth Infrastructure &
Environment/Envirocon Joint Venture. January 30, 2017.

Foth Infrastructure & Environment/Envirocon Joint Venture, 2015. Final Design for
Ashland Breakwater, Ashland/NSP Lakefront Site. July 2015.

Foth Infrastructure & Environment/Envirocon Joint Venture, 2017. Final (100%) Design
for Phase 2 Wet Dredge — Ashland/NSP Lakefront Site. March 2017.
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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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Attachment 2
Baird & Associates Letter dated January 30, 2017
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January 30, 2017

Steve Garbaciak, PE
Foth Infrastructure & Environment, LLC
Glen Hill North Office Park

B » d 800 Roosevelt Road, Building E, Suite 412
alr Glen Ellyn, IL 60137

Re: Ashland/NSP Lakefront Site
95% Design for Phase 2 Wet Dredge
Baird Response to EPA Design Comment 3

Dear Mr. Garbaciak:

Further to our recent discussions, attached please find our formal technical response to Design
Comment 3 in the EPA’s letter of January 17, 2017 regarding the 95% design report for the Phase 2
West Dredge works. Specifically, the attached response provides our input regarding wave-structure
interaction with the proposed geotube gap closure structures, including wave overtopping/transmission,
wave loads and hydraulic stability.

We appreciate the opportunity to continue to support you on the execution of this important project.

Should you require further information or clarification on the attached information, please do not
hesitate to contact the undersigned.

Sincerely,
Baird & Associates

Matthew J. Clark, PE
Senior Project Manager

Enc: As Stated

12361.102



Introduction

Further to Foth’s request of 19Jan17, this document presents Baird’s input regarding the EPA’s
comments on the proposed geotextile tube (subsequently referred to as “geotube”) gap closure
structures (Design Comment 3 in EPA letter of 17Janl17). More specifically, this document presents
Baird’s initial assessment of wave overtopping, wave transmission and wave loads on the geotubes.

The information presented herein is based on the site and metocean conditions defined in earlier
studies related to the design of the breakwater (as reported in Foth|Envirocon JV, 2015) and a limited
review of readily available published information regarding the design and performance of geotube
structures. More detailed analyses could be undertaken if necessary; however, this was not possible
within the limited time frame provided to prepare a response to the EPA’s comments.

Water Levels

The following information summarizes water level data of relevance to the assessment of the geotube
gap closure structures:

e Peak lake level in 2016 = +1.7 ft LWD

e Current WL (21Jan17) = 602.0 ft IGLD85 = +0.9 ft LWD

e 2017 forecast WLs expected to fall between long term average and record high (refer to Figure
1)
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Figure 1 - Lake Superior — Six Month Lake Level Forecast
(Source: USACE, Detroit District, January 2017)

Based on the information presented in Figure 1, and considering the factors that cause long-term and
seasonal fluctuations in lake levels, it is anticipated that lake levels may range from 0 to +2 ft LWD over
the anticipated 18 month deployment period of the geotube structures (April 2017 through October
2018). Lower lake levels (0 to + 1 ft LWD) are generally expected during the winter months (Nov-Apr),
while higher lake levels are generally expected during the summer months (May-Oct).
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The lake levels presented above do not include storm surge due to individual storm events. Based on
previous analyses by Baird, storm surge at the project site may be in the order of 1 to 3 ft during severe
storms. The extreme water levels previously estimated by Baird to support the design of the
breakwater are presented in Table 1, including lake level, storm surge and combined water level.

Table 1 - Extreme Water Levels
{Source: Foth|Envirocon JV, 2015)

Return Period Lake Level Storm Surge Combined WL
(yrs) (ft LWD) (ft) (ft LWD)
5 +1.61 - -
10 +1.80 1.0to 2.1* -
20 +1.94 -
25 +2.03 - -
50 +2.16 - -
100 +2.26 1.6to 3.2* -
200 +2.36 - +2.9 to +4.0**
Extreme WL used for breakwater design = 10 yr lake level + 100 yr Storm surge +5.0

*Storm surge depends on wind speed and direction; range above considers N to NE winds

**200 yr combined water level is based on 10/20 and 20/10 combinations of lake level and storm surge

Wave Conditions

The following information, which was developed by Baird to supported detailed design development for
the breakwater (as reported in Foth|Envirocon JV, 2015), summarizes wave data of relevance to the

assessment of the geotube gap closure structures:

e Hs=1.0ft~22% exceedance {average ~ 37 hrs/week)
e Hs=2.0ft~ 4% exceedance (average ~ 7 hrs/week)

e Hs=3.0ft~ 10 yearevent

e Hs=4.0ft~ 100 year event
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Structure Configurations

Cross-sections for the existing breakwater (designed by Baird) and the proposed geotube gap closure
structures (designed by Foth|Envirocon JV) are summarized in Table 2 and illustrated in Figure 2.

Table 2 - Summary of Structure Configurations

(Layering/Composition)

(34 ft circumference)

Parameter Breakwater West Gap Closure East Gap Closure
Design Life Permanent Temporary (18 mths) Temporary (18 mths)
Structure Type Rubble Mound Geotubes Geotubes
Structure Configuration A/B/C Stone 1/2/3 Stack 1/2 Stack

(45 ft circumference)

Outer Surface

Rough + permeable

Smooth + impermeable

Smooth + impermeable

Lakebed Elevation {ft LWD) -12.0 -13.0 -11.0
Crest Elevation (ft LWD) +8.0* +4.0 +4.0
Crest Width (ft) 14.0 ~8 ~11
Side Slopes (H:V) 1.75:1 ~1:1 ~1:1
*Breakwater crest elevation includes 1 ft allowance for settlement
BASIN SIDE LAKE SIDE
A STONE 33 505 5 NAVDEE
B (1 LAYER) — 6090 NAVDSS _ ASTONE
A STONE \\\ 602 5 NAVDBE (2 LAYER)
(1 LAYER) —, N A
B STONE N . SN B STONE
+601 0 NAVD2S S \ 1.75 _ —c, ™ ’—r‘] +601 0 NAVDSB
7 (0.0 LWD) ‘ U ‘ : i/ 7(0.0LWD
= 40 15 i *?
591 0 NAV aseQ\' \ 3 i 3 ! ASE. 5810 NAVDSS
175 i / el 175
e e — I OSSP .. i ____XIXL—*——-
589 .0 NAVDSS of 174 L 20 tﬁ 252 \
DESIGN # . \
DREDGE DEPTH s s
srone e ol
DREDGE DEPTH
Figure 2a — Existing Breakwater Cross-Section
(Source: Foth|Envirocon JV, 2015)
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Figure 2b — Proposed Gap Closure Cross-Sections
(Source: Foth|Envirocon JV, 2016b)

It is understood that the proposed geotube gap closure structures will remain in place throughout the
duration of the Phase 2 Wet Dredge program, as summarized below:

e April to October 2017 — marine dredging {seasonal high water levels)

¢ November 2017 to March 2018 — winter shutdown (seasonal low water levels)
s April to October 2018 — restorative layer placement (seasonal high water levels)

Wave Overtopping and Transmission

Wave overtopping occurs when the wave runup elevation exceeds the crest elevation of the structure.
This process results in the transfer of a volume of water, as well as wave energy, over the structure and
into the basin. Wave overtopping is quantified by the mean wave overtopping rate (Qot}, while wave
transmission is quantified by the wave transmission coefficient (Kt). Wave overtopping is not
considered to be a specific concern to the Phase Il wet dredge program. However, wave transmission
may be, as wave action in the basin could result in damage to the dual barrier curtain system and/or
otherwise compromise the dredging operation.

The following bullet points highlight some key considerations related to wave transmission of the
proposed geotube gap closure structures:

¢ Wave overtopping and transmission are dependent upon relative freeboard, which is defined as
the structure freeboard, F, divided by the incident wave height, Hs (Frel = F/Hs)

¢ Wave overtopping and transmission are greater for smooth (and impermeable) structures than
for rough (and permeable) structures due to reduced energy dissipation

* Wave overtopping and transmission for the geotube structures (stepped outer surface, and
impermeable) is expected to fall between that for smooth (and impermeable) and rough (and
permeable) structures

e The proposed crest elevation of the geotube structures is 605 ft NAVD88 (+ 4.0 ft LWD), which is
approximately 2 to 4 ft higher than the range in lake levels anticipated over the next 18 months

e The crest elevation of the breakwater is 609 ft NAVDS88 (+8.0 ft LWD), which is approximately 6
to 8 ft higher than the range in lake levels anticipated over the next 18 months
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Preliminary Estimate of Wave Transmission

A preliminary estimate of the wave transmission performance of the existing breakwater and proposed
geotube gap closure structures has been estimated using published empirical methods presented in
DELOS (2003). Table 3 presents estimates of wave transmission for the existing breakwater and the
proposed west and east gap closure structures for a range of lake levels and storm events that may
occur over the 18-month duration of the Phase 2 wet dredge project.

Table 3 = Preliminary Estimates of Wave Transmission for Various WL and Wave Conditions

WL Incident Transmitted Wave (Hs, ft)
Description (ft CD) Wave West | Breakwater East
(Hs, ft) Gap Gap
1. 2016 Summer High Lake Level + 22% Exc. Wave +1.6 1.0 <0.1 ~0 <0.1
2. 2016 Summer High Lake Level + 4% Exc. Wave +1.6 2.0 0.15 Y 0.15
3. Case 1 with 0.4 ft Increase in Lake Level +2.0 1.0 <0.1 =0 <0.1
4. Case 2 with 0.4 ft Increase in Lake Level +2.0 2.0 0.3 <0.1 0.2
5. Case 1 with 0.75 ft Increase in Lake Level +2.35 1.0 <0.1 ~0 <0.1
6. Case 2 with 0.75 ft Increase in Lake Level +2.35 2.0 0.4 0.15 0.3
7. Current Lake Level + 10 Yr Surge&Wave +3.0 3.0 1.2 0.2 1.1
8. 2016 Summer High Lake Level + 10 Yr Surge+Wave +3.7 3.0 1.4 0.25 1.3
9. 2016 Summer High Lake Level + 100 Yr Surge+Wave +4.8 4.0 25 0.3 2.3

This information indicates that wave transmission over the proposed gap closure structures will be
significantly greater than that through/over the breakwater. This result is not surprising given the fact
that the proposed gap structures are significantly lower and narrower than the existing breakwater
structure. The following information should also be considered regarding the results in Table 4:

e The length of the west and east gap structures (~ 200 and 100 ft respectively) is considerably
less than that of the breakwater (~ 840 ft); hence, the results for the breakwater are more
indicative of average wave conditions in the basin;

* Transmitted wave heights (Hs) in excess of 0.5 ft will only occur during moderate to severe
storm conditions at moderate to high lake levels, and only locally behind the gap closure
structures;

e Although larger waves will exist directly behind the gap closure structures during storms, these
conditions will decrease rapidly due to diffraction (lateral spreading of wave energy) as one
moves away from the structures.

Wave Loads and Stability of Geocontainers

Preliminary Estimate of Wave Loads

A preliminary estimate of the wave loads on the geotubes has been developed using the Goda method
for wave loads on a vertical wall (Goda 1974), as extended by Tanimoto et al (1976) and Takahashi et al
(1994). For purpose of this analysis, the stacked geotube structure is treated as a stepped structure with
a series of offset vertical faces. Figure 3 provides a schematic diagram of the theoretical wave pressure
distribution on the structure.
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P1 = maximum wave-induced pressure at the still water line (SWL)
P2 = 0 (the wave-induced pressure reduces to zero at the limit of wave runup in the structure, n°)
P3 = wave induced pressure at the lakebed

Figure 3 — Theoretical Wave Pressure Profile

The design wave conditions at the west and east gaps were estimated by Baird using numerical model
simulations, as reported in Foth |Envirocon JV (2016a). Table 4 presents the estimated wave pressures
(P1 and P3) for the west and east gap closure structures for the 10 and 100-year design wave conditions
(Hmax) for a representative range in water levels (note that the wave loads will be highest when the
water level matches the crest elevation of the structure). The horizontal wave forces on the overall
structure, and on the individual geotubes, can be estimated from these results to assess the global
stability of the structure and the stability of individual geotubes.

Table 4 - Preliminary Estimates of Wave Pressures on Gap Closure Structures

Angle of
I Hmax Incidence «
Description SWL (ft LWD) () of Wave n* (feet) | p1(psf) | p3(psf)
(degrees)
+1.0 3.1 45 4.0 106 61
10 Year Wave
s & +4.0 3.1 45 4.0 99 49
est Ga
P +1.0 5.0 45 6.5 174 101
100 Year Wave
+4.0 5.0 45 6.5 164 80
+1.0 3.7 0 5.6 151 92
10 Year Wave
+4.0 3.7 0 5.6 142 74
East Gap
+1.0 5.4 0 8.1 242 144
100 Year Wave
+4.0 54 0 8.1 205 104
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Preliminary Estimate of Geotube Structure Stability Against Wave Loads

A literature review was undertaken to identify methods to estimate the stability of the proposed
getotube gap closure structures. Several relevant references were identified, including Pilarczyk (1996,
2000), Oumeraci et al (2003) and Bezuijen et al (2005). At this time, due to the limited time available,
only the methods of Pilarczyk (1996, 2000) and Bezuijen et al (2005) have been considered.

In all cases, physical model tests were used to assess the stability of the structures under wave attack,

H
with the test results quantified using a stability number, Ns = A—-; , where:

o H; is the significant wave height
e Tis thickness (height) of the geotubes
e A=(1-n) "gpﬂ

e nis porosity (%) of the fill used in the geotubes
* pgisthe density of the grains of the fill
® p, is the density of water

Pilarczyk (1996, 2000) refers to earlier tests by Delft Hydraulics (1973, 1994) of well-filled geotubes with
thicknesses (T) in the order of 0.5 to 0.75 times their theoretical diameter (D) and base widths (B) in the
order of 1.1D (i.e. thickness to width ratio, T/B ~ 0.45 to 0.68). He concludes that these structures were
stable for Ns < 1. Bezuijen et al (2005) tested larger and much flatter geocontainers (T/B ~ 0.16), and
found that these structures were stable for Ns < 2. Based on information presented in Foth|Envirocon
JV (2016b), the thickness to width ratio of the geotubes proposed for the gap closure structures is in the
order of 0.4 to 0.43; hence, the results of Pilarczyk (1996, 2000) appear to better suited to the Ashland
case than the results of Bezuijen et al (2005).

The Pilarczyk (1996, 2000) method was used complete a preliminary assessment of the stability of the
proposed gap closure structures under the 10 and 100-year return period wave events. The calculations
were completed assuming geotube thicknesses (T) of 6.0 ft and 7.5 ft respectively for the west and east
gaps. As noted in Foth|Envirocon JV (2016b), it is understood that the geotubes will be filled with
imported clean sand that will be subsequently used as “Restorative Layer Material”. The final density of
the placed geotubes will be dependent on the porosity (n) of the sand fill. The stability calculations
were repeated for porosities ranging from 20% to 50%. The results of these calculations are presented
in Table 5, and show increasing stability (lower Ns) with decreasing porosity.

Table 5 — Preliminary Stability Calculations for Proposed Gap Closure Structures

Estimated Stability Number, Ns = H,/AT

Porosity West Gap East Gap
(n) 10-year 100-year 10-year 100-year
50% 0.40 0.65 0.36 0.55
40% 0.34 0.54 0.30 0.46
30% 0.29 0.46 0.25 0.39
20% 0.25 0.40 0.22 0.34
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The estimated Hg/AT values are all less than 1; hence, this methodology suggests that the proposed
geotube gap closure structures should be stable under wave conditions up to (and exceeding) the 100-
year design wave conditions. It is noted that Baird has no prior experience with this methodology, and
has not evaluated the reliability of the method against practical experience. Hence, it is recommended
that Foth|Envirocon JV undertake an independent assessment of the stability of the geotube structures
using the estimated wave loads presented earlier.

Discussion

It is understood that the information presented above will be used by Foth|Envirocon JV to respond to
the EPA’s questions regarding wave overtopping, wave transmission and wave loads on the proposed
geotube gap closure structures.

The information presented herein is based on the site and metocean conditions defined in earlier
studies related to the design of the breakwater (as reported in Foth|Envirocon JV, 2015) and a limited
review of readily available published information regarding the design and performance of geotube
structures. More detailed analyses could be undertaken if necessary; however, this was not possible
within the limited time frame provided to prepare a response to the EPA’s comments.

Other potential issues related to the geotube gap closure structures that may warrant consideration
include the following:

s  Geotube stability against ice loads;
e Risk of damage (puncture) during placement over bedding material, by debris or by ice;
e Geotechnical considerations (bearing capacity, settlement, scour).
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Boring Logs

AQ-BW-05 Boring Log
RD-B-09 Boring Log
31N 15E Boring Log
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Facility/Project Name |Xce| Ashland

License/Permit/Monitoring No.

Boring Number: AQ-BW-05

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

Date Drilling Started

Date Drilling Completed Drilling Method

First: Scott Last: Strigel 2 24 15 2 24 15
HSA
Firm: MM DD Year MM DD Year
WI Unique Well No. DNR Well ID No. Well Name Final Static Water Level Surface Elevation Borehole Diameter
Feet MSL 601.7 Feet MSL 8" (3" Shelby T.)
Local Grid Origin (estimated: X ) or Boring Location ) Lat ° Local Grid Location
State Plane 52272281 N T745531.99 E Tong s N E
74 of T4 of Section 34 . T 48 NR 4 W L. s W
Facilty 1D County County Code Civil Town/City/or Village = - -
Ashland 2 Ashland
Sample Soil Properties
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s |2z =z|c2 Origin For Each major Unit 3 g a 2 = 5 5 o o
=} c o = 3z X = o 0
E|%8|= |88 g | = 2l 2 | 3| 8
3 4 25 [ 2 o
[a]
1—
—|((30" Ice)
2__
3 __
4
5
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6
l_
8
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Sample Soil Properties
z
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14
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o -
2 -
'; 15 20.6% 38.3 |ST-1
2 _ y = 106.5 pcf
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3 [—
19
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3 4 _
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5 [—
2 [—
21
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X:\FOTH\IE\Xcel\15X001-00\14000 Field Data\Geotech Boring Logs\AQ-BW-05.xls Page 2 of 4



Sample Soil Properties
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26
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27
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CLIENT _Ashland NSP Lakefront

PROJECT NUMBER _16X002

DATE STARTED _8/24/16 COMPLETED _8/24/18
DRILLING CONTRACTOR _Coleman Engineering

DRILLING METHOD Driven Casing

LOGGED BY _RJM?7 CHECKED BY _JBH
NOTES _Backfilled with 3/8" chipped bentonite. Est. 1 1/4 bags.

BORING NUMBER RD-B-09

PROJECT NAME _PDI, Phase || RA
PROJECT LOCATION _Ashland, WI
GROUND ELEVATION _580.73 fi msl
GROUND WATER LEVELS:
AT TIME OF DRILLING _—
AT END OF DRILLING _—
AFTER DRILLING —

PAGE 1 OF 1

HOLE SIZE 3.25inches

A SPT N VALUE A

wo s z |E
&5 S |> wio |18 |5 20 40 60 80
E_|To W sl 26D (S e PL MC LW
aE (Lo MATERIAL DESCRIPTION w® |Y¥5| 052 |LE|Z8 b ———
=z
== |0 =19 |& | DFINES CONTENT (%) D
0 20 40 60 80
Black Wood Debris, Wet. : : : :
L 4 ss 0-0-0-0
1119 (o) :
L S8 0-0-5 g
2 | ¥ :
5 ss 7-17-4-2 Ly
3 | 3% @2 :
L ss| o 0%‘)}‘” e
I _% 7—\_Very Loose Brown Fine Sand, Wet. (SP) —VI| ss - 0-1-1-2 o
’ / Soft Brown Lean Clay with Sand, Wet. (CL) 4 (2) !
1 L
% @10-11 S.G. = 2.67, CU at Given Strain of 15%, Effective angle = - : :
d 4 31.5 degrees, c' = 0.04 tsf 6 —d
% @11-12'5.G. = 2.72 5 | W0 Uis ’ : :
L4 Very Loose Brown Poorly Graded Sand with Silt, Wet. (SP-SM) o
_7/ Medium to Stiff Brown Lean Clay, Wet. (CL) S5 1100 2‘%5?'3 1 e
15 / ss 0-0-2-3 Lo
/ 7 @) -
[ ] / @16-17'S.G. = 2.699 " e
i '% @17-18'5.G. = 2.687 g | ™ VR e
-% % |100| 132 77 |a e
20 A . Note: All Pocket Pen Values are Compressive Strength. '

Bottom of borehole at 20.0 feet.

Note: No field olfactory or visual observation of environmental impact

within boring, including staining, sheen, odor or visible NAPL, unless

otherwise noted on log.




State of Wisconsin Route To: Soil Boring Log Information

Department of Natural Resources [ Solid Waste [J Haz. Waste Form 4400-122 7-91
[J Emergency Response [ Underground Tanks
[ Wastewater [0 Water Resources
U] Other Page 1 of 1
Facility/Project Name License/Permit/Monitoring Number [Boring Number
Ashland Lakefront Property |31IN 15E_
Boring Drilled By (Firm name and name of crew chief) Date Drilling Started Date Drilling Completed |Drilling Method
Enviroscan 3/12/96 3/12/96 Geoprobe
DNR Facility Well No. |W1 Unique Well No. Common Well Name  |Final Static Water Level  [Surface Elevation ‘Borehole Diameter
5 Feet MSL 588.9 Feet i 2.0 Inches
Boring Location P Local Grid Location (If applicable)
State Plane N, E Lat 46°35' 49 &GN Bl E
1/4 of 1/4 of Section T N.R Long 90° 52' 59" 3100Fcet (1 8 1500 Feer 0 W
County IDNR County Code |Civil Town/City/ or Village
Ashland [02 Ashland
Sample | i ; Soil Properties ;
T T , L T i ;
J : 2| 8 Soil/Rock Description i | ! i ;
b = L : ot = ) : i :
_1EB B 1 ¢ And Geologic Origin For o | el a jwlie. | | : | £
i P : . = o= = = | )
2|=2 92 Each Major Unit o |E ElE |SEIS250 iR ] & [xE
s (2ol 2 F & =% X [ESle22I5E SE &8 IAE
5188l 2 ® 2 |E¥ZS 2 |S5|88 SEIBE S (O3
z 2z ®B A > |63zl £ [G2'=8|353IE25) & 28
1 | F Brown, fine grained SAND: trace to SP | 1 ND/-- i i i ! |
; > little Silt, trace wood waste, no SM o[ ! :
: ~—1.5 : discernable odor ¢ il : ; |
PR 1T P
L30 a2 | . !
: L ! = | | i ;
b = L =
2 . Z_4_5 J; : ND/-- :
£ !
3 | e ] ND/--
FoF | L .
L Lasi : S T
4 - | Brown, stiff, lean CLAY; litle Sand ND/-- ' 5 |
—g0 . and Gravel i ‘j :
: £ | ; i
C ] ki 4 i : ! ; i
i ' ‘ End of Boring @ 10.0' 1 : i
i ; |
i
;
; |
: 5 i
i o
| |
i : , | | , g | i

I hereby certify that the information on this form is true and correct to the best of my knowledge.

|{Firm

] e o V4 SEH 421 Freneue Drive
T 0 da C/ ,__J // .5&' Chippewa Falls, WI. 54729
— = ‘ Pty y Tel: 715-720-6200. Fax: 715-720-6300

Signarure

This form is/uthorized by Chapters 144, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor
more than 35,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation.
Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats.
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Miragrid© 7XT Specification Sheet
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42 TENCATE

TENCATE GEOSYNTHETICS

Mirafi
Miragrid® 7XT

Miragrid® 7XT geogrid is composed of high molecular weight, high tenacity polyester multifilament yarns
which are woven in tension and finished with a PVC coating. Miragrid® 7XT geogrid is inert to biological
degradation and resistant to naturally encountered chemicals, alkalis, and acids.

L

5%

TTsen
REINFORCEMENT

Miragrid® 7XT geogrid is used as soil reinforcement in MSE structures such as; segmental retaining walls,
precast modular block walls, wire faced walls, geosynthetic wrapped faced walls and steepened slopes.
Miragrid® 7XT is also used in MSE stabilized platforms for voids bridging, embankments on soft soils,
landfill veneer stability, reducing differential settlement and for foundation seismic stability.

TenCate Geosynthetics Americas is accredited by Geosynthetic Accreditation Institute — Laboratory
Accreditation Program (GAI-LAP).

Mechanical Properties Test Method Unit Machine Direction Value
Tensile Strength @ Ultimate (MARV') A(ﬂ-jt“hg’:%}? Ibs/ft (kN/m) 5900 (86.1)
Tensile Strength @ 5% strain (MARV") | ARH 02087 | Ibs/ft (kN/m) 2160 (31.5)

Creep Rupture Strength? Dszgg,?l}gggz Ibs/ft (kN/m) 4069 (59.4)

Long Term Design Strength? Ibs/ft (kN/m) 3370 (49.2)

" Minimum Average Roll Values (MARV) shown above are based on QC Testing per a defined lot not to exceed 12 months. Testing
Frequency follows ASTM D4354, Table 1.

2 75-year design life based on NTPEP Report REGEQ-2011-01-001 and REGEO-2015-01-002.

8 Long Term Design Strength for Type 3 Backfill (Silty Sand), 6-inch lift / 25,000-Ib roller. RFcr = 1.45; RF o= 1.05; RFp =1.15
(Installation damage reduction factor for other soils available upon request.

Physical Properties Unit Roll Characteristic
Mass/Unit Area (ASTM D5261) o0z/yd? (g/im?) 9.4 (346)
6 x 150 (1.8 x 46)
Roll Dimensions* (width x length) ft (m) 12 x 200 (3.6 x 61)
12 X 1000 (3.6 x 305)
100 (84)
Roll Area yd? (m?2) 267 (220)
1333 (1114)
65 (29)
Estimated Roll Weight Ibs (kg) 179 (81)
846 (383)

“ Special order roll lengths are available upon request.

Miragrid 7XT and Tensile Strength direction are continuously printed in white on the edge of the roll.

Disclaimer: TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the purchaser. TenCate disclaims any and
all express, implied, or statutory standards, warranties or guarantees, including without limitation any implied warranty as to merchantability or fitness for a particular
purpose or arising from a course of dealing or usage of trade as to any equipment, materials, or information furnished herewith. This document should not be
construed as engineering advice.

Miragrid® is a registered trademark of Nicolon Corporation. Copyright © 2015 Nicolon Corporation. All Rights Reserved.
GORITR

365 South Holland Drive Tel 706 893 2226 Fax 706 693 4400 | s M’

Pendergrass, GA 30567 Tel 888 7950808 www.tencate.com \T&‘S\URP\"‘&" S
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