Pyramat®-reinforced vegetation helps
South Carolina channels hold their ground
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INTRODUCTION

Morthenst of
Columbia, 5.0, in
an ares commonly
referred to as the
Sandhills, numerous
residential areas
||'.|-.'|.-' srung |.|.|'l i
gecommadate the
-:'|1'=.":q. EVer-ERowvinge
population, Clemson
Road, which links
[ntemsmte 20 o
Interstate 77, serves
a5 a major travel
roune to and from

dow nitosm

Pyramat® wes used 1o line twa chonnek: thet tofoled mere thon 3,000 fzat in length,

Columbia. In 1997,
an il lux of reaffic
]1n|rr|]_1|:|_'|,| the Scuth Carolina Department of
Transportation (SCDOT) o plan a widening
project for Clemson Road at Two Morch Road
as well as the construction of an overpass
spanning LLS. Roure | and an existing
raileoad line. SC0D0OT even relocated a
sectlon of roadway from a previous location
i the Clemson Road site for berter

.|||g1111|.|'|5.r ang o allow for the construcrion

of the overpass,

The relocation regquired the construction of
a 1.136-foot dicch on the nothemn side of
Clemson Road and a 2,14 1-foor ditch on the
southemn side to manage water flow through
the area, which has a healchy average vearly
rainfall of 50.14 inches. Three rivers — the
Saluda River, the Congaree River, and the
Broad River — nun through Columbia, and the
T8-square-foot Lake Murray lies only 18 miles
away, Water is in the ground here, and the
SCDOT knows it has to plan for the
ramifications of this condition, since the
filtrarion of storm water has quickly become a
TTTHJLAT IS%LIE B0 tl'l.l_" '|l'l'l|.ll.| I!!’ COETFUCT B -I-Ill.'
sandy soil indigenous to the Sandhills region
also makes the erosion of divches a serious
izmue due o the unstable foundation they
provide

WATER QUALITY CONSIDERATIONS

The Environmeneal Prarection Agency's
{EPA) Clean Warer Act established the
Mational Pollutant Discharge Elimination
Svstem (NPDES) program to conorol the
dizcharge of pollutants into our nation’s
warerways, MPDES Mhase 1 requires that any
Construcrion sice |.|fl.!l:'r than one acre must
adhere to & Svorm Warer Pollution
Prevention Plan. For this project, the
SCDOT determined thar pracrices such as
!-.-l_*q';il:r'uL:._ |1|:||1I||:1;_;, ard athit sl retaknmg
measures were appropriste best managenwent
practices { BMPs) for compliance with the
EPA legislation and for the health and
longevity of their project and the communiny,

The EPA regards veperarion s the best
method of erosion prevention as weell as an
extremely effective deterrent against
'g-_'r|1rr||_'|1|:_|1||:-11. 1.'.'||||_ ||. 1% the 1.'.'n.|:'|.| % | ITpesl
water pollutant, The EPA has published
storm water technology fact sheets thar
describe how vegetation can help provide
bonge-serm warer quality benefits and
recommend the wse of turl relnforcement mar
I:TFL:";'H' enhanced » ERErmrOn as a
n']'li‘ll. et III"I E'I:I]':I FITTIICNT |I.'I.'L'|I'||l.1||l\.'.'\-.

"Controlling ercsion and minimizing
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Tue Cos of Tums
REINFORCEMENT

TRMs sge REGARDED
AL A PERMAMENT, SCFT
ARPNOIR. MITERMATIVE TO)

MYORE COSTLY HERD
SR TECHMIGEES
TRMS COST AM
AVERAGE OF $5 1O
215 PER SO3UsRE YARD
BISTALLED, WHEREAS
RIPRAP COISTH AN

AVERAGE OF 325 10

F40 PER SCUMEE YARD

(RETALLEDy, AMD
CORCRETE LiMIWG LISTS
AT &5 WUCH A5 580
PER SEUSEE YARD
MSTALLED, TRMS ARE
DESIGHED FOR
FERRAAREMT AMD
CRITICAL HYDRALILIC
APPLUCATIONS SUCH A%
DRARAGE CHAMMELY,
ROWDS0E OITCHES,
LARCHILL DIvERSICE
DHTCHES ARD SPILIWATS
WHERE BRFECTED
CHSCHARGES RESLILT
VELCECITIES AMD
TRACTIVE SHEAR

STRESGES THAT ENCEED
THE LIMITS OF RISTLIRA]

VEGETATICHM,

sediment-laden runoff are the two major
POINES T CYETY SO WilleT Management
program,” said Lee Pierce, 81 Geosolutions'
Marional Sales Manager. " The use of
vegeration as a source of soil scabilization and
sroem water filrracion provides a natural, cost
efective solurion,”

In addition to starm warer and eroston
concerns, there were also severil geographic
obstacles that SCDOT hisd vo consider in the
area. A large bridee embankment fill of
approximately one million cubic yards exists
ac the end of the
owverpass with dirches
excavated below natural
grownd on efther side. A
stream flows through the
fill arca, and there are
numerous areas where
underground springs arc
locared. All of this water
drains to an eight-acre
pond immediarely
downstream. According

“WE HAVE ALWAYS BEEM
IMPRESSED WITH [PyRAMAT'S]
ABILITY TO REINFORCE VEGETATICN,
WHICH PROMIDES FILTRATION OF
STORM WATER RUNOFF AND SERVES
AS AN OFFENSIVE MEANS OF
EROSION PREVENTION,”

Many varicries of reinforcement were
considered by SCDOT, including riprap, ~
asphalt, inrerlocking blocks, and TRMs.
However, intertocking blocks are expensive,
and asphalt interrupts the natural beauty of
the area, The SCDOT had used rock riprap
in the past but had been dissppointed by the
results. They decided the most economic and
environmentally frendly choice for this
project was S Geosolutions' Pyramar® high
performance turf reinforcement mar
: {HPFTRM}. *SCDOT is
muking an effort to
eliminate hard armaoring
where practical," saud
Vaughan, "Instead we
will imstall turf
TeEmfOTC CmEnt mals o
allow vepetation o grow
and provide wearment
for storm warer runoff.”

— Ray VaucHAN The decision to use an

po Ray Vaughan,
SCDOT Seorm Water Program Manager, the
flow of this water wis & major cause of
concem for sedimentation. Left uncontrolled,
sediment can clog viral warerways and destroy
fish spawning and wildlife habitars. In order
rix preserve the natural order of the ecosystem
and provide a larger roadway for o growing
rulpu]:u.:l:_ SCEROT decided char an
environmentally friendly channe] liner should
be employed.

Vapetation bagins Yo grow through the Pyramot® malelx jest @ few weeks after indallstion.

HPTREM was reaffirmed
when, prior to the installation of the

Pyramat, the SCDOT had to put riprap at ap®™
invert in the northemn ditch due w
conscruction scheduling. The riprap washed
out several times, and they finally had 1o
grout the fvert. The invert in the southern
ditch required similar antention; however, this
time the construction team was able wo place
Pyramat instead of riprap. The Pyramat in the
southern invert has held strong, and
accarding to Vaughan, the area has not seen
any failures,

Pytamar HPTEM is a permanent rolled
erasion control product (RECP) thar is |
dq_'mﬁnr:\d for the most \Ih‘lﬂ.ill'l{“ﬁh: hll:ll,'ll.;' arwd
storm water channel applications. It is a
patented chree-dimensional woven peotexrile
that provides slopes and channels with long-
term steengrh, dimensional stabilicy,
durabiliry, funcrional longevity snd ercedon l_
protection. It is also more than 10 rimes
stronger than rypical TRMs, possessing
unmarched long-term survivability, which was
particularly important for this project as
maintenance equipment and possibly vehicld
would cross reinforced areas. Heavy-duty
HPTEMs are designied to withstand
prolonged exposure on demanding job sires or
inhospitable climates, such as those invalving




sanady soils or arid climates, When fully
veetated, woven '|l|:-|I|]1r-:||*‘".:|-|'1'|r." HFTRMs
will resist flow velocities of up to 7.6 m/sec
{25 ftfsec) at shear stresses up to 328 Pa
(11 IhtE)

Pyramat® serves the SCDOT's need of
environmental preservarion by promoting the
groweh of vegeracion. Intertwining with the
natural roots and shoots of plane life thar are
I'.|ur|,._| 111 Ii1|._' ane, Pyramar creares a
In."'Hl'liIi::'l:lll'l'l malrx |.'|:|! L:l.\_'L'E"'h HI!‘II 111 I'l.li'll.-.l.'
while allowing vegetation to flourish.
Vegetation is nature’s best filter for sediment
and other pollutanes, so by promoting
vegeration, TRMs help rid storm warer of
pollutanes. Research has shown thar
veperated channels can caprure as much as
700 PeTCEnE 1o sediment than channels
lirved weith hard armor. In addition, Pyramar
was chosen because of its ability ro withstand
the high velocities of storm water thie will
flow throwugh the ditches during precipitacion

CYENIS.

Pyramat 18 destpned with a propriecary
uleravicder stabilizer chat provides mooscimiom

lr'-..,,lu'.'li_l:-q_l [T TLAR Y the sun's |.1:|11a:'|.|;i|'|.|_1 rays

when the mars are exposed. Ongoing rest dara
has demonstrated that the new tan and green
versions af this HFTRM will retain 100
percent of its original tensile strength aftet
3,000 hours in a

fertilizer inmo the ~||.'-i|. and clear il'ljl the site af
barge stones, protruding roocs, and other
debris. Proper preparation and installation is
important because optimal installation can
gocelerate establishment of the vegetation.

The Clemszon Road project wsed about
19,000 yd* of Pyramar in trapezoidal ditches,
which had a standard six-foot flat bottom
with 2H:1Y side slopes. The longitudinal
slopes varied from two percent to six percent
in grade.

Installers P&L Erosion Control dug clased
anchor trenches along the lemgeh of the
ditches in order to

Meron Arc
Weatherometer in
accondince with
ASTM test method
(4355, The highes

quality conventional

“A LARGE AMOUNT OF WATER FLOWS
THROLIGH THE AREA, AND PYRAMAT DID
A FABLLOUS 108"

keep moving storm
water from getting
wndesneath the
HFTRM. The area
Wals E'l}'l I Tkl | 151 I I Y

— Lynw Szemore ;
seeded immaedianely

stitch-bonded
polypropylene TRMs, under the same resting
conditions, provide 80 percent strength
rerention after 1,000 hours.

InsTALLATION

[0 assure oprimal long-rerm performance,
BECPs must ke insalled in serict
conformance with the manufacrurer's
installation procedures. Care must be raken 1o
properly anchor and trench in the RECP o

f creare intimate soil coneact while avoiding

any damage to the matrix. In areas with sandy
goil, the seed bed must be prepared by
loosening 50-75% mm {2-3 in.) of top soil,
incorporating amendments such as lime and

after the ditches had
been graded and the renches excavated in
order to keep the zandy =oil from eroding,
The Pyramar was installed directly afterward.
The edges of the Pyramar were buried in che
10-inch by 10-inch erenches, and the RECP
was extended two or three feet above the
crese of ﬂw |.|p:|.r|.n|:|. \.l-.'ll.' ~.|||E11':~. ]|'-|1'=.|:-|| Wi
then manually broadcast over the area, which
wits permanently seeded again with a grass
seed mixture consisting primarily of Bermuda

prass seed.

P&l Erosion Comteol was very p|1.';|:1.|.ﬂ.| wirh
the '|1|._'r|::|r||1:||1u|: of Pyramat durmioe the
installation. "This was the largest project we

Pyromai *-rainfarced
vegalntion combats arasion by

keeping soil in plope and

filtering sedimant fram storm
wiader runoff
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|
| PYRAMAT CONFORMS

DIURIrG THE
IMETALLATICH PROCESS,
THE |MSTALLERS
ERCCAUNTERED
SITLATICINS WHERE THE
| wiomHs OF Prrasar®
DD WOT AT THE
VARYIRG DEPFTHE OF
THE CHAKMEL, THEY
WERE ABLE, HLXVEVER,
10 CUT THE Prrasiar
DR OVERLAP [T, THE
HPTEM sECUEED
WITH A CORMBNATION
OF WODOEH STAKES
AMD LOMG U-SHAPED
WEE STAPLES M CORDER
Tk KRR & CORSISTERT
PATTERM ALDIRGE THE
BHTIRE LEMCGETH OF THE
CHanREL, {ITHER
THAM THIG EASILY
RECTIFIED CHALLEMGE,
THE IHSTALLATIOH
FROCESS WEMT
SMOIOTHLY,
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Do You Waxt 10
Kuow Morz?

TE FIMD CLUT MORE
ABCET HEWY TO
IFECCRPOEATE
LANGLOK® TURF
REIMFORCEMERT (A4TS
ok Pyraser® HPTEM
INTC YOILUR MERT
FRIECT, CALL

2| GECSCLUTIONS AT
{8005 FIX-SOIL anp
ASE FOR DaIR MEW
S8 WATER
RARMATSEAMENT
BROCHUSE, ITEM
L4200, O s us
% THE WER aT

WA S OIL T,

have installed using Pyramat®," said Lynn
Sizemore, @ partner with P&L Erosion
Conorol. "A large amount of water flows
through this area, and the Pyramar did a
fabulons jl'll'l.‘

ConcLusions

The entire project came to a successful
finish in 2001, and presently, the installarion
1 stll ]1c|||,||1w s h'r\-:unu]. Mo ercsion is
pocurting in the area, and veperation has
flourished, especially on the bottom of the
dirches, where a great deal of storm water
filtration takes place. SCDOT is pleased with
thie ourcome of the projecr and wants o
continue their pracrice of using vegetated
solurlons for sodl stabilizarion and filtrarion.
"We have used Pyramar on several projects
I:l'l.p:||_|g]|q.1|_|| the stare because of the narueal

Haw vagesation grows through the Pyramot™ matvls, which oka
kneps the sandy o in place.

appearance when vegetation takes hold,” said
Wauphan, "We hove alwivs been I||||1I.1'$\-I.'d
with irs ability 1o reinforce vegetarion, which
provides fileration of storm water tunoff and
serves as an offensive means of erosion
prevention.”
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