g ney |ghway
tlon After A Hurricane

s e
—— ——
— =

Eddie Snell, Applied Polymer Systems, Inc.



— —— e ——

an lin ounty Soft
'\rer Sountermeasures Utilizing
PJ] er Technology (Case Study)

e
—

= Josh Boan, FDOT EMO
Michael Shepard, FDOT Drainage
Steve lwinski, Applied Polymer Systems, Inc.



e

hc:-rna [ rkansas

' Ouachita:Moflintains
*'

MISSJSSIFJ{JL

Alabama

- Lodjsiana

by

- : '.I;-. -‘ '.“-
- Gulf of Mexico \;@_._‘v/ \ Jlaassah
o

TheiBahamas, . X

Data SI0, NOAA, U S %vy TNG{'}-, GEE:}}CO ’ 5\

@20

35 D'-'m-'r:' 0481 N lana

i Irna e sa "Eopemi
| | . Image i7@ndsat] Cope (__l;u .
—'Imagery Date: 12/13/2015 " 28248'36:62" N "83°11148.81" W elev 0ft  eye. aIt 1305.55 mi O




—
—

2}
orbes Island i
|

Bloody Bluff Island \

— "‘f'

I

Brg Towhead {{Sland

pralacmcola
-‘L__Towhead;lsland

Apalachicola Bay

7.84 mi

Tank Island
Franklin

'- Eéstpoint

P
St George'lsland
>

f;—St—'George Island

Marsh [sland

Goose Island

Data S0, NOAA, .S, Navy. NGA, GEBCO
© 2018 Google.

7

29°44!57.27" N B4°36119.82" W



N
i

Hit the coast as a strong
Category 3 hurricane.

e Wind gusts > 120 mph
e Rainfall + 7 inches
e Storm surge + 7 feet
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Hurricane Dennis
July 10, 2005
10 AM CDT Sunday
MNWS TPCiMational Hurricane Center
Advisory 25
Current Center Location 29.4 M 86.7 W
hMax Sustained Wind 140 mph
Current Movement NMNW at 18 mph
{®& Current Center Location
& Forecast Center Positions
H Sustained wind = 73 mph
3 Sustained wind 39-73 mph
0O Sustained wind < 39 mph
f:l\._ Potential Day 1-3 Track Area
I Hurricane Warning
mmm [Tropical Storm Warning
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Storm Surge



Hurricane Dennis
-.qu‘v_l 7-18, 2005
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Severe structural
damage to coastal
dwellings.
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Structural Damage From Hurricane Dennis
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°> £10.8 lV’JJ]JJf. C'ontract awarded - C.\W. Roberts
o Goaj to r -construct and open traffic on US 98
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<One week later, problems!
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o Qulje ,g]\/ P Ptect & minimize erosion of front
slogas ;1; | shoulders

piaq_J &s low maintenance solution
\/gg atlon that can resist harsh environment

__ (“

S rt term (1-2 years) solution until more

ﬂ\w.w-

= pgrmanent countermeasures are identified

_'—Accbmmodates future construction of paved
shoulders

— Cost effective design
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o Cro) =lgle Gutter

> PlegaislEe nt of Rolled Erosion Control Product
(REC *Wrth Seed or Sod

\

== -—775' sron Control Blanket (ECB)
=_——— Temporary, Degradable
-’_:_rj‘— - » Moisture Retention

~ ¢ Desjrable to use with Polymers
® Cost Effective
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—JUEAR mforcement Mat (TRM)

a?gy anent Non-degradable
QL h Tensile Strength

- ___f' redomlnately used for High Velocity
- Channels or Steep Slopes
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-~ *Costly ($12-$15 SQ YD)
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REVIEWED Samp e of proposed TRM
hield Ra iew of site conditions
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X|st|ng Vegetation
— tj—-Other Site Challenges

-® Reviewed alternative solutions
® Consulted with polymer vendor
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hilgal Selection of Soft Armor s
SoUNtermeasureMatrix -
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SRSHIArmoring Technigue
= ,J:Jrf_ Effective
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°'_Key components
~ — Compost
— Jute Erosion Control Blanket (ECB)
— Polyacrylamide (PAM) Holds Soll Structure
— Vegetation (Bermuda Sod)
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Soil Structure

The arrangement of sand, silt, and clay particles
to form larger aggregates.

- Organic matter is the glue that
holds the aggregates together

Large pores (spaces) between
aggregates are filled with air in
a moist soil.

Small pores are filled with
water in a moist soil. Even
smaller pores inside the
aggregates (not shown) are also
filled with water.




BAD STRUCTUHRE




T




‘Soil Structure Is Critically Importat

Good soil
structure

Poor soil
structure




Sod installation on sand failed shortly after repair
due to unstructured soil exposed to inundation. Sod
roots failed to penetrate for stabilization of soll.



Sand
Erosion, Sod
Failure

Stormwater inundated loose, unstructured soll
which separated from sod causing erosion failure
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W With PAm SR \vithout PAM (I8

PAM increases vegetative root structure
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3 W _ & Rolled Bermudasod was
= recommended as final -
cover over the polymer
enhanced BMP

%-:'_"4—:—'"._ - Jute & Polymer —
—— Compost ’

Sand ———



N0 ’if* oil structure

- __,.-,u-;_-;. aﬁ"d retains
" moist refm compost. The

_ .tUTnpgst_ encourages deep
-~ root penetration through
jute, PAM, and compost.
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Enhanced soft armoring BMP
creates a flexible matrix of deep
vegetative roots and articulating
jute fiber. This builds strong soil
structure.
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Worls iR
SENoVIng existing turf
o Q]Ar shape existing shoulders & front slopes

e ,_aratlon & placement of 2” depth compost

. eresmn control blanket (jute mat)

- » polyacrylamide powder (QPL# M-0203)
placed at 25Ib/ac as directed by the engineer
& Bermuda grass sod
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Granular PAM powder applied at
25 Ibs./acre over jute
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ontract Quantities and Cost
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Finish Soil Layer (Compost)
162-3-100 (2") SY 71,000 2.00 142,000

~ 57516 |Soddng ]SY | 71000] 265/ 188150

:-_;' S|It Stop Powder QPL M-
104 1-100]203 Misc Erosion Control - 50. tt 15,000

Artifical Covering Sy | 51000  150] 76;500

00] 12,000
] | | foal |_$744,650])
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One year after placement showed no erosion or need for

further repair. This area was hit by a tropical depression and a

category 1 hurricane within 100 days after initial installation.
AR . S -

For several years no erosion was reported over the 22.5 km (14
- miles) showing that beach sands can be stabilized even under
hurricane conditions. . =
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Polymer + Soil + Surface Area = Bonded Matrix



The agglomerated matrix held even after
sod wear by traffic




:v' of |cult to stablllze In sandy solls
Ictured soil)
__,d icture temporarily held with PAM
Vege tative root structure enhanced with
5—'f' post and PAM
'—"': Cﬂst effective (more when planned work)
- Soft armor BMP should be considered In

emergency repair guidelines
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