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Nature-Based Solutions Advancement
‘Water Resources Development Act 2020
* Dec. 2020 - Biennial water infrastructure bill passed

Carried out by USACE
Improves U.S. water resources infrastructure

Builds resilient infrastructure

~ Reaffirms the commitment to greater use of natural and nature-based
projects by ensuring natural altematives are fully evaluated by the
Corps and are provided the same cost-share as structural alternatives.

~ WRDA 2020 also clarifies that natural and nature-based projects are
eligible under the Corps' continuing authorities programs.

US Army Corps:
of Engineers.

2005 Hurricane Katrina Levee Overtopping
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LA DOTD Penn Levee - 2008

 Anch

w/ HPTRMs &

Huicane ke
Storm Surge Begins - Sept. 13, 2008 - 317 P
First signs of overtopping the levee.

+ Largest Atlantic huricane ever recorded with higher
destructive potential than Katrina

+ 70% larger than average huricane

* 31d costliest storm in US history - $31.5 billion in damage

* Hits The Penn Levee within approximately 5 weeks of
initial vegetation
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LA DOTD Penn Levee
2008 Hurricane Ike Overtopping

e Assessment - Octaber 14, 2008
HPTRM tensile suenath holds up to dbis loading
Erosion resisted from hydroulie frces

Design Criteria
Hydraulic Testing - USACE

USACE commissioned Colorado State

University (CSU) to erect a full-scale
wave overtopping simulator
+ Apparatus applied Dutch mobile
wave overtopping simulator design
o afull-scale levee section

* Designed to test erosion resistance
of alternative armoring materials for

500-yr Hurricane and Storm
Damage Risk Reduction System 4
(HSDRRS) overtopping conditions 3 '
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USACE Hydraulic Stress Testing
,. .

- Wave O

- 2014
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USACE New Orleans & Omaha Districts

Levee Armoring

New Orleans Disit Levee Armaring - 2020 “omaha bistct
Huricane and Storm bamoge Risk Reducton System
HPTRM + Enginsered Earth Anchors for Wave Overtopping

issour Rver Leves Armoring - 022
HPTRM + Engineered Earth Anchors for Riverside Protection

10

Nature-Based Solutions Advancement
FEMA BRIC
* Mitigation Action Portfolio
(MAP) 2023
* Nature-Based Projects
Included
- Oyster Lake Outfall, FL
— Atlanta Airport Slope, GA
- Lower Montoyas Arroyo, NM
—  USACE Engineer Research
Development Center

Vicksburg, MS - .. . nce
_ Murietta Creek Flood Mitigation Action Portfol

Control, A H
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Reinforces Vegetation

Polo Allo Ga, 1A = 2020

Nature-Based Solutions Advancement
FEMA BRIC FY2021

* BRIC Technical Criterion 3 awards additional
points for the incorporation of Nature-Based
Solutions (10 points)

Building Resilient Infrastructure & Communities (BRIC)

- Support for new technology for hazard mitigation

- Incentivize projects with innovative and/or green
solutions

- Incentivize use of materials made within the U.S.

—re e e ®e e
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FEMA BRIC Mitigation Action Portfolio
Oyster Lake Outfall, FL

HPTRM and

High Performance Turf Reinforcement Mat

Second Generation TRM

+ Material Construction

-~ Homogeneous Woven Polypropylene

Tensile strength
= 4,000 x 3000 Iofit

* High UV Stabilization

~ Up to 75-year lfe if exposed
+ Appropriate Applications

- High Flow Channels
Steep Siopes
Severe Non-Hydrauiic Stresses
FHWA & USACE Recommended for

]

Heavy Mowing
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Nature-Based Solutions Advancement + Carbon Reduction
FEMA BRIC FY2022

Notice of Funding Opportunity for
Fiscal Year 2022 Building Resilient
Infrastructure and Communities Program

FEMA

soLMAX

Materials and
Application
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Design Criteria
Non-Hydraulic Stresses

« Heavy Mowing Activity
* Maintenance Loading
+ Debris Loading
« Animal Loading

* Wildiife Burrowing
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Design Criteria
Durabi

UV Resistance

* Ultraviolet (UV) Resistance

« Additives incorporated to increase
stability of UV degradation

+ ASTM D-4355 Xenon Arc testing
- Accelerated exposure
- Changes in temperature and moisture
= up toand over 10000 hours (417 dys)
- Measure retoined tensil strength

« Correlate lab test results to actual field
performance

USA Max Avg. Annual Solar Radiation
2,200 KWh/m? = 21.70 MJ/m?-day
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Engineered Earth Anchor System

How the System Works

~ Engineered Earth Anchors are
designed to provide resistance to
shear and lateral forces, and
embedded beyond the predicted
plane of failure

* HPTRM distributes loads amongst
anchors while providing a
continuous compressive cover

* HPTRM is also permeable for pore
pressure relief and promotes
vegetative establishment

Engineered Wrap-Face

Vegetated System
Engineering Design Benefits

* Vegetated BMP
- improved woter auaiiy

~ Permeable vegetated wall foce improves vegetation
extabishment

* Height/steepness.

= 7-ftheight o primary geogrid renforcement neecied

= For igher walssiopes use primary geogrid

+ Interlaced bracing:
— Braces pre-instaled at the manufacturing plant
- Eliminates the noed fo temporary metal bracing or
forms

Enmironmentally inert and not susceptibe to conosion

Flexibility of system allows for:
- Curves o be incorporated
~ on-site sl to beused for infil
« System s easily transported
+ Available in Green or Tan

1MV up 1o 1V
7-ft high wit anly HPTRM
rinforcement

Mor than 20-1 high witn
primary reinforcement.
Potentialy use on-st soil

High school
Mounds View, N - 2019

KANEOHE STREAM BANK RESTORATION
Kaneahe, Wi - 2018
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Engineered Earth Anchor System
HPTRM + Engineered Earth Anchors
Comprised of Three Components:

1 High Performance Turf Reinforcement Mat (HPTRM)
2. Securing Pins

3. Engineered Earth Anchors (EEA) or Percussion Driver Anchor (PDA)

Typical Section

HPTRM

Fiber-Composite
Braces.

‘GEOGRID Primary
Reinforcement

Engineered Wrap-Face Vegetated System

For Constructing Reinforc
and Steepened Slopes

Jackson River
Trail Case Study
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Engineered Earth Anchor System
Engineered Earth Anchor (EEA) or Percussion Driver Anchor (PDA)
- o
Type B1 Anchor: For Erosion
- 35 ftlengtn
*_200-5001b. pullout resistance Control -
Type B2 Anchor: &
-+ 63 tlengtn
“:m;;s:m:nu resstance ror surficial = =
e ength Slope Stability
+_1,0002,0001b, pullout resistance
=
iy
E soumax
Engineered Wrap-Face Vegetated System
System ompenents CE—
Internal Bracing
UV Stabilized Synthetic Stakes
B soumax
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Jackson River Trail

Location: Hot Springs, VA

Owner: Virginia DOT

Engineer: Hurt & Proffitt

Contractor: Combs Land Solutions.
Roanoke, Virginia

Installed: 2024

Materials:

1. Engineered Earth Anchor System

- 1H:4V Batter
- 10 FeetHigh
- Native Vegetation

Streambank Stabilization — Hot Springs, VA

Application: Streambank Stabilization

2. Engineered Wrap-Face Vegetated Solution
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Jackson River Trail
Streambank Stabilization - Hot Springs, VA

Phase 5 Scope:
Trall Length = 8,309 ft.
4 Wall Segments = 1,100 ft Total Length

Jackson River Trail
Streambank Stabilization - Hot Springs, VA

Typical Section:
Geosynthetic Wall
Above Normal River

o
Gabions Below

22.09.2025

Jackson River Trail
Streambank Stall

ttion — Hot Springs, VA

Tral Facts:
16 miles long
Alleghany and Bath Counties
Rail to trail project
Located in Alleghany
Highlands of Virginia
- Warm weather walking,
running and cycling
inter weather cross county
skiing

CEDAR CREEK
TRAILHEAD
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Jackson River Trail
Streambank Stabilization - Hot Springs, VA

‘October 2024
Construction

Looking Upstream

Right: Tral Grading
Activities

Left: Geosynthetic wall

Lifts Being Brought Up

Jackson River Trail
Streambank Stabilization - Hot Springs, VA

Looking Downstream

Jackson River Trail
Streambank Stabilization — Hot Springs, VA

Octaber.
Construction

Jackson River Trail
Streambank Stabilization — Hot Springs, VA

Completed Wall wi
Riprap Toe

<o
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Jackson River Trail
Streambank Stabili;

ttion — Hot Springs, VA

‘October 2024

Construction
‘Geosynthetic Wall L

Being Installed

Jackson River Trail
Streambank Stabili;

ttion — Hot Springs, VA

‘Completed Wall wi
rap Toe




Jackson River Trail
Streambank Stabilization - Hot Springs, VA

Completed Wall with
Riprap Toe

Jackson River Trail
Streambank Stabilization - Hot Springs, VA
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Jackson River Trail
ttion — Hot Springs, VA

Thank you

Adam Pierce
apierce@solmax.com
+1 423-667-5741
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2801 Boul. Marie-Victorin
Vorennes, Quebec Canada J3X1P7

SOLMAX.COM
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