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The Draft Manual introduces: Chapter 3 — SITE ACCESS: ROCK CONSTRUCTION ENTRANCE - Sediment Removal

Efficiency: LOW. This device is not an ABACT for special protection watersheds.

“Antidegradation Best Available Combination of
Technologies (ABACT) BMPs”

*“Where it is not possible to avoid discharging from
disturbed area to a special protection watershed
ABACTSs should be used to the fullest extent”

*“BMPs with low sediment removal are not ABACTs.”
*“BMPs with moderate sediment removal efficiencies

are ABACTs for HQ watersheds but not EV
watersheds” R 3
« . . . . . Rock construction entrances should be maintained to the specified dimensions and the
<“BMPs with hlgh sediment removal efficiencies are capacity to remove sediment from the tires by adding rock when necessary. For
” - some sites this may occur several times a day. A stockpile of rock material should
ABACTS for HQ and EV watersheds be maintained on site for this purpose. It should be noted that from time to time the
i ) rock construction entrance can become too clogged and may have to be removed
andr
“RUMBLE PAD

Manufactured Rumble Grates

Pre-constructed rumble pads may be used in lieu of rock construction entrances May be an Optlon
provided they are installed according to manufacturer’s recommendations and a - o
sufficient number of pads are installed to provide for a minimum of 4 tire revolutions
while on the pad.”

*Angular cross bars provide
excellent tire flex / soil removal.
+Unit height provides storage for g
reduced maintenance cycles

*Submitted per Chapter 12 New
4 tire revolutions is about 45 feet. Products and Procedures Process
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“ROCK CONSTRUCTION ENTRANCE WITH WASH RACK - Sedi
Removal Efficiency: HIGH. This device is an ABACT for HQ and EV WHEEL WASH
watersheds.” o o

u ured wheel washes may be used as ABACTS in specal protechon watershads (or where
_Ceoscron special raffic safety issues enst). All such w washes should be instaied and operated ding

S s to manutacturers specifications. Waste water from the wheed wa ould either be recy OF fun
through an approved sedment removal device pnor 10 discharge %0 a s P water

Portable above grade system provides one full tire revolution This below grade system provides two full tire revolution cleaning

cleaning for moderate duty applicati for moderate to heavy duty application
- i Shlls \

PR

With the wash platform, access ramp and water management tank This configuration provides a gravity feed to the closed loop water
all above grade, this system configuration requires no excavation. recycling water management tank.

“CHAPTER 4 - SEDIMENT BARRIERS
+Sediment bariers are typically used as perimeter controls for small disturbed areas and as initial protection against sediment pollution during

construction of other BMPs such as sediment basins or traps. Each type of sediment barrier has specific advantages and limitations. Care . . .
should be exercised in the selection of any sediment namer;olgas;ée“s suited to the particular site conditions where it is proposed. Remoyal of perlmeter controls is an |mportant aspect
v/ wo—" of construction to post-construction transition.
e Uneven degradation of the perimeter control can lead
v S to concentrated flow (rills to gullies to channels)
wo
/ s
PLAN VIEW Extend End of Fence at o
least & Feet Upsiope at 45 ke ./
Degrees to Main Fence PO
Place Fence onh Existing “'9""""‘-/ ~/
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Typical Placement for Two Slopes
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SILT FENCE (FILTER FABRIC FENCE) - Sediment Removal Efficiency: LOW. This
device is not an ABACT for special protection watersheds. However, it may be
used to increase the efficiency of another BMP which is an ABACT

STANDARD CONSTRUCTION DETAIL # 4-7
Standard Silt Fence (18” High)

SSTAKES SPACED @ & MAX STAKE

1) O T) STAXES

Minimum cross-sectional TTNesTALES
area of 3.0 square inches  JOINING FENCE SECTIONS
is acceptable
N

SUPPORT STAGE"

_ = FABRC. FENCE

[~ COMPACTED
[, macxreL

GRORD
- — —vur::‘d s
i
/ 1
e : "‘i' : = e
- & AT
. T ELEVATION VIEW
The PA E & S Manual calls out for two standard Silt Fences
STANDARD CONSTRUCTION DETAIL # 4-8
Reinforced Silt Fence (30" High) The draft manual contains specifications for the silt fence geotextile fabric
STAT -\
_m TABLE 4.2
A — Fabric Properties for Silt Fence
JOINNG FENCE SECTIONS Fabric Property Minimum Acceptable Test Method
Value
g e Grab Tensile Strength (Ib) 120 D1682
STEEL MESH WETH £ MAX. OPENING NEW _ ~ ~ _
STUEL MESH SHALL B2 14 GA MM From (10 GA.) Elongation at Failure (%) 20% Max. D1682
Mullen Burst Strength 200 D 3786
(psi)
A Trapezoidal Tear Strength 50
o
b Puncture Strength (Ib) 40 D 751 (modified)
Slurry Flow Rate (gal/min/ 0.3
s
Equivalent Opening Size 30 US Std. Sieve CW-02215
EW Ultraviolet Radiation 80 G-26
From 12* Stability (%)
Jous -
NEW  * 57ases soacho @ £ Max g
U e T 6 (3 ) WOC0 OR
FOUNALENT STRIL (U OR 7) STASES

Warren Cohn CPESC, CPSWQ
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SUPER SILT FENCE - Sediment Removal Efficiency: LOW. This device is not an ABACT for
special pi it may be used with another BMP that is an ABACT
(e.g. vegeta(ed filter strip) to make it more effective.

PR

Typical Silt Fence Problems:

Above: Installed backwards and toe is not
buried.

Left: Silt Fence left in place for years after
construction

coSNTsA-pR%AcRT?oN fursonr pOSTS *— . It is Silt Fence (not clay fence).
DETAIL #4-10 P
Super Silt Fence
/

'
-8
£

rasTENEns* o‘Tltypo"
Reads 2 1/4”

]
a
A
] in body of
g TN ¢ CROSD

” text.

/

NEW

From 12"
UM POSTS.
® 0 CHAN LN TO POST FASTENERS SPACED @ 14" MAX. USE NO. 9 GA ALUS WRE O NO._ % GALVANTED
STEEL PREFORNED CLIPS. CHAIN LINK TO TENSION WIRE FASTENERS SPACED @ 60
GALVANIED STEEL WRE FABRIC TO CHAM FASTENERS SPACED @ 24~

NEW Chain Link Option

®ROSTS SPACED @ 10 MAX  USE 2 47" WA NEAVY DUTY GALVANIZED OR AL

Chain link shall be galvanized No. 11.5 Ga. steel wire with 2 %" No. 11 Ga. aluminum

coated steel wire in accordance with ASTM-A-491, or galvanized No. 9 Ga. steel wire top and When dealing with very fine clay particles that do not settle or filter well, other
bottom with No. 11 Ga. steel wires. No. 7 gage tension wire to be

nstalied ThFoUgH NOIES At Top and botom of Tence oF atached with hiog

might be ded

COMPOST FILTER SOCK -
Sediment Removal Efficiency: HIGH. This device is an ABACT for HQ and EV
watersheds. Compost filter socks are a type of contained compost filter berm.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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STANDARD CONSTRUCTION DETAIL 4-1
COMPOST FILTER SOCK

2% 2 WOODEN STAXES PLACED 10° 0.C.
COMPOST FILTER SOCK

nomnacon s\ /s
A Nsadiaduasisa
.
fumd)
SECTION VIEW

EOSTING CONTOURS 1o, /
/ \ /

i "X T"WOOCEN STAKES
PLACED W O.C =
UNDISTUSESLD . e . . . . N
FRYER S0CK AREA Survivability was an occasional issue with first generation compost socks.
PLAN VIEW

The manual contains very specific requirements for mesh component of the compost
filter socks:
TABLE 4.1 Compost Sock Fabric Minimum Specifications

Palletized compost socks and higher strength
sock netting are recent improvements that
address some of the issues that developed in the

field with compost socks.
Heavy Duty
Material Type 3 mil HDPE 5 mil HDPE 5 mil HDPE Multi-Filament Multi-Filament
[Polypropylene (MFPP)|  Polypropylene
(HDMFPP)
Material Characteristics | Photo-degradable |Photo-degradable| Bio-degradable Photo-degradable Photo-degradable
12 12" 12" 12"
Sock Diameters 12" 18’ 18" 18" 18"
18" 24" 24" 24" 24
32" 32" 32" 32"
Mesh Opening 3/8" 3/8" 38 3/8" 1/8
Tensile Strength
26 psi 26 psi 44 psi 202 psi
Ultraviolet Stability %
Original Strength ( G-155)|  23% at 1000 hr. 23% at 1000 hr. 100% at 100% at
1000 hr. 1000 hr.
Minimum Functional
Longevity 6 months 9 months 6 months 1year 2 years.
Two-ply systems

HDPE biaxial net
ut

Inner Containment Netting
Fusion-welded junctures
3/4" X 3/4” Max. aperture size
Composite Polypropylene Fabric
Outer Filtration Mesh (Woven layer and non-woven fleece mechanically fused
via needle punch)
16" Max. aperture size

3
Sock fabrics composed of burlap may be used on projects lasting 6 months or less.

SEDIMENT FILTER LOG (FIBER LOG)

Sediment Removal Efficiency: LOW. This device is not an ABACT for special protection watersheds.
other BMPs that are ABACT to increase their effectiveness.

The manual contains very specific requirements for mesh component of the compost

infill of the socks: However, it may be used

“Compost shall meet the following standards:”

80% - 100% (dry weight basis)
Fibrous and elongated
5.5-8.0
35% - 55%
98% pass through 1” screen
5.0 dS/m (micro mhos/cm) Maximum

Organic Matter Content
Organic Portion
pH
Moisture Content
Particle Size
Soluble Salt Concentration

v o i W S L .
Sediment filter logs are tube-shaped devices filled with straw, flax,
rice, or coconut fiber and wrapped with UV-degradable polypropylene

netting, burlap, jute, or coir for longevity.

Warren Cohn CPESC, CPSWQ
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STANDARD CONSTRUCTION DETAIL # 4-11
Sediment Filter Log
(Fiber Log)

SEOMENT LOG

SHEET FLOW

COMPACTED BACKFILL MATERWL—
FLAT. LEVEL AREA FREE OF DEBRIS:

ELEVATION VIEW

$ FESPNg!
g

FLAT. LEVEL AREA [ AASHTO 857
FREE OF DEBRIS STONE
FRONT VIEW

S
PR
fiis e R . o

o) SEDIMENT LOG

e/ ol

Fiber Rolls (Car Logs) are ¢
bound together with twine. It is
20 feet. Fiber rolls are often staked at

9 coconut sk}
ngths of

beoengneenng systems (e g. live stakes)

PACEP

Fiber 1ok encourage piant growth witin the ro by Irgging sediment

Prefabrcated rols can be expersive. Vihen wet, hey can be rather heavy a0 cumbersome 1o hande

Adagtnd from USOA, NRCS. Enpsenig Fisks Marcbook, Chacter 10
Chagter 16 of the USDA,

Fer
NACS Enginoenng Handbook is recommended.

Best Management Practice (BMP) Session

A basic straw wattle will also meet the fiber log specification

Weighted Sediment Filter Tubes: Perimeter Controls

Weighted sediment filter tubes are tube-shaped devices filled with non-biodegradable
filter materials for longevity and reuse.

ACE

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505




PA DEP Gas & Oil — 2012 Marcellus Shale industry Training

Weighted Sediment Tubes: Perimeter Controls WEIGHTED SEDIMENT FILTER TUBE

Sediment Removal Efficiency: MODERATE.
This device is an ABACT for HQ but not EV watersheds.

*They may be used to control runoff from small disturbed areas where silt
fence would normally be used as well as certain locations where silt
fence is not typically effective (e.g. above headwalls and endwalls).

«In general, the maximum slope length for standard silt fence may be used
for 12” diameter tubes and slope lengths for reinforced silt fence (see Table
4.3 or Figure 4.3) may be used for 18” to 20" diameter tubes. However,
longer slope lengths may be considered by the Department on a case-
by-case basis.

*The tubes can also be used in lieu of rock filters or as filters for storm
sewer inlets located in sump areas.

«Standard Construction Details # 4-3 through # 4-5 may be used for
weighted sediment filter tubes installation and maintenance.

*When the area tributary to a tube has been stabilized, an undamaged
tube may be removed and used at another location.

ASTM Flume Test- Silt Fence

Silt Fence Geotextile

Three-Dimensional Filter Under Laminar Flow
Conditions
Tortuosity:
Actual Flow Length
Linear Path Length
\ |
I |

Linear Path Length

The greater the tortuosity in the filter
media, the greater the attenuation due to
settling and adsorption.

ASTM FIU me Test_ We|ghted Sed | ment “Weighted Sediment Filter Tubes may be placed in areas of concentrated flow

in lieu of rock filters if installed according to manufacturer’s recommendations
or Standard Construction Detail # 4-4.”
Tubes

STANDARD CONSTRUCTION DETAIL # 4-4
Weighted Sedi t Tube ion in a Concentrated Flow Area

FLOW PATHWIDTH

CENTERLINE OF
FLOW PATH AND

NT TUBE

METAL T-POSTS AT Z MAX PLACED ON COMPACTED
SPACING ON DOWNGRADENT GROUND SURFACE

SIDE OF TUBE. ANGLE POSTS

TOWARD DIRECTION OF FLOW

FRONT VIEW

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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STANDARD CONSTRUCTION DETAIL # 4-5
STANDARD CONSTRUCTION DETAIL # 4-3 Weighted Sediment Filter Tube Installation Across a Wide Flow Path
Weighted Sediment Filter Tube Installation
NOTE:
SUGHTLY ANGLE STAKES WITH TOP
s seor FACING TOWARDS DIRECTION OF FLOW.
—— o - FLOW PATH WIDTH i
I ey u R :
AT LEVEL AMeA e o ot I CENTERLINE OF FLOW & \
ELEVATION VIEW PATHAND TUSE ' 12 TUBE
LENGTH ‘
5 127 N B 71 §
] OVERLAP \ '
’:‘.:z,: 8- ;E.:.:'S?..m ave)
Y ey PR { :&Es'?’ !\'I&E): AT
) —
B g T A PATH TO PREVENT
o i f | BYPASSNG ‘ T e
ml T e . s LM?'"H - METAL T-POST—
PLANVIEW FRONT VIEW
PLAN VIEW
Perimeter Control Stock Pile Perimeter Control

Designed as perimeter control, weighted
sediment tubes provide an alternative to rock
filters

Rock Filter

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Alternative to Compost Sock Silt Trap

__Inlet Protection — Paved or Impervious Surface

e ——

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Double WST Diversion — Paved or Impervious Surface

oA

PUMPED WATER FILTER BAG
Sediment Removal Efficiency: LOW. This device is not an ABACT for special
< " If’ protection watersheds unless surrounded by a compost filter sock ring or in conjunction
9 4 with a sump pit

ted Sediment Tubes Ready for Re-Use
. e il b

,.

Filter bags may be used to filter water pumped from disturbed areas prior to
discharging to surface waters. They may also be used to filter water pumped
from the sediment storage areas of sediment basins and sediment traps.

STANDARD CONSTRUCTION
DETAIL # 3-16 Pumped Water Filte
Bag

“Cradle Straps”
Alternate to DEP Manual Approach

Uyl v
R

G

. ¢ Az oA 95 DA X 1 i —
RSRESTIRIR {
50ty
% !
ISR ek -
I":‘(‘ l’;’ s 4
RN €
! (REC ENDED) Lifting straps are run through “Cradle Straps” on

e HEAVY DUTY UFTING STRAPS

bottom of Dirtbag

Warren Cohn CPESC, CPSWQ
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Low Volume Filter bags shall be made from non-woven geotextile material
sewn with high strength, double stitched “J” type seams. They shall be capable
of trapping particles larger than 150 microns.

+High Volume Filter Bags may be made from woven geotextiles that meet the
following standards:

Property Test Method Minimum Standard
Avg. Wide Width Strength D-4884 60 Ib/in
Grab Tensile D-4632 205 Ib
Puncture D-4833 110 Ib
Mullen Burst D-3786 350 psi
UV Resistance D-4355 70%
% Retained D-4751 80 Sieve

*The pumping rate shall be no greater than 750 gpm or %2 the maximum
specified by the manufacturer, whichever is less. Pump intakes should be
floating and screened.

*No downslope sediment barrier is required for most installations.
Compost berm or compost filter sock should be installed below bags
located within 50 feet of receiving stream or where grassy area is not
available. A compost berm or compost filter sock shall be placed
below any bag discharging to a special protection surface water.

i § i Low Volume Filter bags shall be made from non-woven geotextile material sewn with
Placmg filter bags on a stone or straw bale base will high strength, double stitched “J” type seams. They shall be capable of trapping

enhance filtration through bottom of bag particles larger than 150 microns.
o —

Example of non-spec “Prayer” seam

Entry port cut into filter bag fabric will need more i o
detail to create a good seal more likely to be problematic in the field

Care should be taken to follow DEP Filter Bag: Example of 5’ x 15’ Pipeline Special Model

guidelines and not over pump Filter

Limit of Construction Limit of Construction

~

—_— —_—
Earthen berm Earthen berm

NEW 5’ x 15 Filter
Bag provide more
working space!

<«— Standard 10'x 15’
g or15'x 15’ —‘/
f Filter Bag ‘

\ Limit of Construction \ Limit of Construction

Standard sized Pumped Sediment Standard sized Pumped Sediment

Filter Bags can take up more Filter Bags can take up more
space than is practical in a space than is practical in a
cramped linear application cramped linear application

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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pumped one option is to use multiple connections from

When higher volumes of water are needed to be High Strength Geotextile Tubes

one pump.

A Geotextile Tube is a permeable high strength woven geotextile
fabricated (sewn) into a tube, generally hydraulically filled with a slurry of
water and soil, sand or a wide variety of other materials.

Tube in roll
off box

“q——=
b
Longer than 20
feet

------
------
. "~
. .
o »
o

( Greater than 7 ' foot :-_
in circumference '~,.
A Geotextile Tube can be used as a larger scale filter bag for

sediment laden water or as a dewatering device for slurries with a
higher percent of solids

A

o
¢ .
L

“ay
L/

Filter Bags and many other standard sediment control BMPs work well when
soil particles are sand and silt

Chapter 2: Making the case for
Stormwater Management
2.2.5 Water Quality

Because a major fraction of particulate
associated pollutants is transported with the
smallest particles, or colloids, their removal

by BMPs is especially difficult.

Metals, Bacteria, Oil and Grease,
Pesticides, Nutrients

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Soil Stabilization Polymers — Polyacrylamide (PAM)

Polyacrylamide (PAM) is polymer flocculent
and is available in environmentally safe,
water-soluble products that reduce soil

erosion and turbidity in storm water runoff.

o ©
b —
o

Basin after
PAM
treatment.

Water collected in subsequent events was clear.

o5z

SOIL BINDERS

Water-soluble anionic polyacrylamide (PAM) may be applied to a disturbed area as a
temporary soil-binding agent to reduce erosion due to wind and water. This practice is
recommended for areas where timely establishment of a vegetative cover is not feasible
(e.g. non-germinating season), wherever soils have a high clay content, or where the
vegetative cover is inadequate to provide protection from erosion. Wherever used, the
application should comply with all federal, state and local laws and regulations governing
anionic PAM.

PAM Specifications

«Anionic PAM mixtures should be environmentally safe and non-toxic to fish and other
aquatic species, wildlife, and plants. It should also be non-combustible.

«Cationic PAM should not be used due to its toxicity to aquatic species.

*Anionic PAM mixtures should have < 0.05% free acrylamide monomer by weight as
established by the Food and Drug Administration (FDA) and the Environmental
Protection Agency (EPA).

Acute toxicity test data should be provided for each manufacturer or supplier.

*The manufacturer should provide a product expiration date for anionic PAM based upon
expiration of PAM in the pure form. e to visually track its application.

SOIL BINDERS Continued: Application

+Anionic PAM should be applied in accordance with the recommended methods provided by the
manufacturer or supplier for the specific site conditions (e.g. slope and soil type). A record of the
application (including the date of application, product type, weather conditions, method of
application, and the name of the applicator) should be kept on site.

+Application rates should not exceed the manufacturer’s recc i P

may be made if necessary to ensure adequate coverage.

+The application method used should provide uniform coverage to the target area while avoiding
drift to non-target areas (especially paved areas).

+Manufacturer’s recommendations for safe storage, mixing, and use of the product should be
followed.

+Use of anionic PAM should be in conjunction with the other BMPs specified in the approved E&S
Plan.

+Anionic PAM may not be used in lieu of a protective liner in a channel or in place of mulch on a
seeded area. However, seed may be added to the mixture at the time of application.

+Disposal of excess material should be in accordance with manufacturer’'s recommendations as
well as federal, state, and local laws and regulations.

+Anionic PAM should not be applied within the floodway of a receiving stream channel or within 25
feet of other water bodies.

+Anionic PAM may be used to temporarily stabilize Topsoil Stockpiles. However, anionic PAM may
lose its effectiveness in as little as two months. Therefore, it might become necessary to reapply
the mixture.

+Anionic PAM is not recommended for application on surfaces of pure sand or gravels with no fines

or on snow-covered surfaces. e

Z

+A visible tracer or colorant may be added to the mixture to visually track its application.

Best Management Practice (BMP) Session

ES =
*
i
&
5 minutes after mixing 10 minutes after mixing

.-
3

| R

20 minutes after mixing 10 Hours after mixing

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Chapter 2: Making the case for

Stormwater Management General
2.2.5 Water Quality ' Introduction
PAM
One form of PAM
It is possible to add chemicals to a detention basin to coagulate these colloids to promote i ifi
settling, but this chemical use turns a natural stream channel or pond into a treatment unit, pO'Wder IS SpeCIflcglly
and subsequent removal of sludge is required. A variety of BMPs have been developed that tailored for COntrO”lng

serve as runoff filters, and are designed for installation in storm sewer elements, such as
inlets, manholes or boxes. The potential problem with all measures that attempt to filter
stormwater is that they quickly become clogged, especially during a major event. Of
course, one could argue that if the filter systems become clogged, they are performing
efficiently, and removing this particulate material from the runoff. The major problem then The pOWder can be
with all filtering (and to some extent settling) measures is that they require substantial apphed in d ry f()rm .
maintenance. The more numerous and distributed within the built conveyance system that
these BMPs are situated, the greater the removal efficiency, but also the greater the cost for

soil erosion. POLYACRYLAMIDE

operation and maintenance.

Polyacrylamide (PAM) and Biopolymer
Update

An Overview of PAM Technolo;
Developed at or in Cooperation with NWISRL

USDA Kinbart 0

L B O w

USDA - Agricultural Research Service

Northwest Irrigation & Soils Research Lab,
Kimberly, Idaho

Ki:‘nvt\;":;!- D http://sand.nwisrl.ars.usda.gov
; USDA
Research Contributors NWISRL ey

Kimberly,
ARS-- Sojka, Lentz, Bjorneberg, Entry, n

'xoul, Robbin(s), Ley(ielm A;sgli,ehrsch, — * o—— Anionic PAMS:
‘estermann, Orts, Glenn thers 5= & e - “
, Orts, "
Volcani Institute-- I. Shainberg = & ~ Off the Shelf
New Zealand-- C. Ross, D. Horne = Industrial
U Delaware- J.J. Fuhrmann /
Austalin A Surapaneni, . Pillips & : Flocculents
Others i * Cosmetics
U. of ID-- D. Morishita, M. West, J.
o orishia, M. West  Paper Manufacture

Elsworth & R. Spackman
ID State U.-- M. Watwood « Potable Water

WSDOT- Ed Molash & Others

POLYACRYLAMIDE

NWISRL
Wisconsin-- Aicardo Roa * Dewater Sewage Sludges Kimberly, ID
NRCS-- T. Spofford & Others * Clarify Fruit Juices & Sugar Liquor

Industry -- H. Asbell, F. Barvenik & QSDA

* Mining & Drilling Applications = |
oy * Adhesives & Paper in Contact with Food
p e “ * Washing & Lye-Peeling of Fruits & Veg's (38
= N 7 TUENT
E::sey @2}» L] Hﬁ%m 0 NR(Q * Animal Feed Thickener & Suspending Agent

niversit; g A

Others

T
e e niversityotidaho ™ gt |

Warren Cohn CPESC, CPSWQ
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USDA

== __What

Does PAM Do? o % PAM Effects o

« Soil dependent (texture) =

-{7" & — Balances surface seal
e, vs viscosity effects

n Infiltration 3e2S
7 % N

— Reduces surface
sealing

— Longer advance time

Strengthens soil cohesion
Preserves surface roughness

« Net increases

.

— 15 % on silt loams

.

Increases viscosity slightly

— 50 % on clays
= Reduce particle detachment — 0% or slight redygjjgihy ;
« Flocculates suspended solids s .. on sands Kimberly,
— Reduces sediment transport < 25 % increase in lateral
« All these preserve pore continuity NWISRL wetting on shallow
Kimberly, furrows
— Maintains higher infiltration D

PCs Inlets Filter Bags & Tubes PAMs

PAM Persistence in Soil PAM Mobility & Fate

. During Irrigation
* PAM N-groups quickly consumed by §Q SRR ey . .
microorganisms ; <P AM is mobile while in

again

T s solution
* PAM quickly adsorbs to

¢ PAM carbon backbone more resistant,
UV & mechanical shear (degrades at

least 10%/yr) :‘ solid surfaces
* Monomer (AMD) biodegrades rapidly in / } .
soil, 18-48 hours * Adsorbed irreversibly
* PAM does not degrade to AMD upon drying
* Field retention 97-99%
USDA um:rky‘ o aa USDA ywnsm.‘ o aa

Runoff sediment conc. from lab mini-furrows for

.. . PAM vs polysaccharide derivatives.
Anionic Erosion PAMs are FAR
PAM (Cytec 836A); 10 ppm

less toxic than Fungicides, YT oty yos
Insecticides, Rodenticides, most Gorn starch xanthate; 80 pp; (45=0.4)

Wheat starch xanthate; 80 ppm; (ds=0.54)

Herbicides and even concentrated Colleoss xanthats; 39 ppm; (de=t.7)

Cellulose microfibrils; 120 ppm

Fertlllzers Wheat starch xanthate; 80 ppm; (ds=0.38)

Wheat starch; 80 ppm; (ds=0.0)
Control (tap water)

t

10 20 30 40 50 60
Soil conc. in runoff (mg L")

Soil pH 7.5, exchangeable Ca 7%, ~5% organics.

10 ppm Ca(NO,), in water, for ionic bridging.

USDA NWISRL SD based on 5 reps/sample.

= Kimberly, 1D des

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Here is an example of the dry powder Pam treatment in a basin. Here is an example of the dry Pam treatment.
0 -

\

PAM powder can also be mixed with sand for dry
applications using basic equipment.

Test area
upslope from
the basin

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Sample collected from
this spot upslope from

Test area
downslope
from the
basin

Hydraulic PAM applications

E WO N a1l
The PAM powder, or emulsion, can be mixed
into a hydro- seeder for hydraulic application.

o/
A

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Soil Binders can be used to Reduce the Size Sediment Basis Example of what the EPA refers to as a

Guidance for basin sizing is provided in Chapter Seven ] tva”
e 8 P ettt b rvertetia: s Semi-Passive” system.

1 Sedment basis may ot Se caned wine P dranage ares o 8 sedmert ap of naer A 12(0im ’

T e O T Ly I e

e b e R b b
2 e ot e o ot ot on vl o st oy s s 12510 e

e masren et a5 ot . et o s & Sl s b b v

T LT e e

e o e ate o

e o 4. St ot e 8 e g o107 e o st

T e ot Pov o s g o s

e s e Ry e e S

A e S b ey o e o P TR e, ra
e o B o e o o o e e e P gy
e e par T e o S e s e s o

e v e ST S ————

& o i
¢ TR SRS —— ——

s b o s B T S S After running over gel block on

e e oo i S e g gy discharge side of the pump the

7. Groater surface areas ncrease trapping effickency of sediment basins. The recommended reated particles are pumped throughf
minimum surface area (SA ...) &t the top of the sediment storage zone is: a jute lined ditch

SA o= 1.2 (o %), where:

Qo =basin discharge rate at elevation 3 on E&S Workshoat #13,
¥ = Particle setsing velocity as follows:

For sand, loamy sand, & sandy loam solls: ¥, = 1.2 X 107 f'sec
For loam, sit, & sit loam sols. ¥ =7.3X 10" Risec

Sorciayloam-oity. Scloy-eoils £ 2%-20 Rics.

An acceptable aternatve is the use of a soll stablizer on GStUrbed surfaces 10 rECUCe sedment
load in runoff,

Cross section of a Silt Fence/PAM Sediment Retention
Barrier:

67 straw,
Soil-specific Silt Stop powder ips, or
(504 total per 75 LF of SRB) organic fill

(per layer)

I R

8-121t 3n

SEDIMENT RETENTION BARRIER (SRB)

Cross section

of a Straw ;
Wattle/PAM
Sediment s ot i
Retention sea
Barrier: e :M- | —
PLAN VIEW N

Wooo!

sonspeac sk sTos rowoER
& sTRAW, WO0D0HPS 08 \
ORGANC FilL PR AYER )

) " ~ %
Jute Field Applied Here

SN S SECTION A-A

STDWANT CONTROK STOMAINT AETINTION RARAIS (584)

_— 5 sTRAW WATRES

s.u6 aerm

Warren Cohn CPESC, CPSWQ
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The combination of a large linear area of disturbance, “reddish”
soil with colloidal clay particles and a limited footprint for tradition
sediment capture and settlement BMPs...

PAM Powder treated
jute capturing clay
particles.

Dispersion field of Pam powdered jute catches treated particles.

Best Management Practice (BMP) Session

...resulted in the discharge of a cloudy flume that resulted in a
visible contrast in the stream running adjacent to the discharge
point from the site.

20 r T

Further down the flow path straw bales, jute matting and PAM

Looking downstream from, and upstream at, discharge point.

d

o | 2 7
No turbidity released from detention / treatment cells and
dispersion field

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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After the site specific soil analysis, a specific emulsion was The emulsion/water mixture was then applied to the disturbed soil at a predetermined
recommended to treat disturbed soil rate.

Five gallon
container of
PAM Emulsion

@

16 oz. Cup was used to
measure emulsion for mixing

The collection basin was also treated in this manner.

PAM powder and/or emulsion application may not always be 100% effective in
preventing soil particle movement, especially in the case of less frequent, more extreme

rain events. Gel BIOCk Appllcatlon

+ Timing will be a critical factor in Gel Block
effectiveness.

* The test report will indicate which Gel
Block to use as well as how long of an
interaction or mixing time is need for the
PAM to work.

= ")
PAM is also available as a gel block that, when placed within storm water or construction
site runoff, will remove fine particles and reduce turbidity.

Gel blocks were tied to stakes placed in the ditch and also installed in inlet structures.

tr Mixture is applied dry and will settle and then
bind particles on bottom of basin.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Sediment Retention Devices (SRDs) oo oo/ PAM Tube

Composition - An open weave containment netting wood fibers and a PAM blend.

The TerraTube will flocculate and filter the colloids as they flow thru the tube.

Example SRDs @ Lehigh Valley
Case Business park, Macungie, PA
Study

Storm water basin excavation began to discharge coal polluted water that stained the
banks of a downstream trout stream.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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SRDs were placed two high into the flume and the
balance of the flume was filled with stone.

SRD flocculated and filtered coal particles, providing
clean discharge.

Degradable ECBs are MYDAMAICALY AP AN TS
effective to the
performance limits of

natural vegetation:

@ charneis)

Permanent
materials for
more demanding
Applications

Channels:

» 5-6 fps Velocity
* 1.55 to 2 Ibs/sf
Shear Stress

Slopes = ?

WITS OF MATURAL VIGETATIN

EROSION CONTROL SLAKETS

Temporary
materials for

SIS SRR NSNS less demanding AFlexible Growth Medium (FGM) has the added component of % inch long, crimped
Applications manmade fibers which add a mechanical bond to the chemical bond provided by BFMs.
o This increases the blanket's resistance to both raindrop impact and erosion due to
runoff. Unlike BFMs, a flexible growth medium typically does not require a curing time to
be effective. Properly applied, an FGM may be as much as 99% effective.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Hydraulically Applied ECBs:
Flexible Growth Medium (FGM)

Easy to Install
Mix into hydro-seeder, add seed and fertilizer and other amendments, shoot from hose
or cannon.

Flexible Growth Medium (FGM)

Engineered, Three-Dimensional Composite of Wood
Fibers, Interlocking Crimped Man-Made Fibers,
Particles of Super-Absorbent Co-polymer and
Cross-linked Hydro-Colloid Binders.

Wood Fibers
————

Co-Polymer Gel

o
Interlocking Fibers
>4 W\,

Crosslinking
Hydro-Colloid Tackifier

L

Better Intimate contact with the Soil Better

soil and sediment management

Netting or stitching of blankets can
- ) ‘brlqgel over !
irregularities in final soil grading

on Site Preparation

Tracking without ack—blading is best preparation!

Blankets
Flexterra has no netting or stitching  jjii (77777 —
to bridge over I—lll-l—ll\_“,l“]'" ‘“l“"“""“ I it
irregularities in final soil grading 7 li“m"“l|||||||||||||"“I|"“||| I) ¥
Spray-on Products
v - .
M-
sl Wood fer -
ope
ontegtion A Blends and Paper « [
Guidelines
by Product
Category
Industry § v
standards,
not New s
York State % iy
based. o
v
=) “ s 1o
SLOPE LENGTH >

Best Management Practice (BMP) Session
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Enhanced Performance Slope interruption devices or water diversion techniques are
recommended when slope lengths are in excess of 75 feet.
vs Other Spray-on Products

"IV

Slope
Protection
Guidelines
by Product
Category
rov - -
i s -
M-
§ Wood fiber » N

Bheruss are Poper - D

Cost Effective Better Erosion Prevention Performance
Low “C” Factors and High Percentage of Effectiveness
Budget Costs Per Square Yard - In Place* TESTING FACILITY | UWRL' SDSU/SERL: | TTP TRI
Test Method Lab Protocal' Lab Pratacol® Lab Pratacol ASTM DB4s*
Application Rate 3,000 Ib/ac 3500 In/ac 3500 Ib/ac 3,500 Ibvac
Test Conditions®.
Slope Gradient 2501V v MV AV
Soil Type sandy loam clayey sand sandy loam sandy loam
Test Duration 1he 3successive 18hr | 3successive 12hr | 3successive 113 hr
Rainfall Rate 5infhr 19inhr 35inhe 2,4,6invhr
Cover or “C” Factor* 0.0004 00001 0.0026 on
% Effectiveness® 99.96% AN % 9%
Bonded Fiber Matrix Flexible .Gth Erosion Control Blankets** LI i -
$0.85 - $1.10 Medium $1.20 - $2.50 and u ¢ tory L Bt aniintesg
$1.10 - $2.00 b - P 2 SOSUAER: i Y il Erosi chLab singsmuaiedthee i s Angeles B
*National averages are listed, local prices may vary but relationship to other methods 3Tl i s atimardss
remains the same. &1 TRUEnvironmental, Inc.— i kst Wethed by Deeminaie e i oo 1 eges fom Reral o
**Does not include final grading and raking associated with blankets applications. R o iy arzdmanic
Facur deimired fum ("Faonw s e compenentof e Mod Bed Univsa SailLoss Eguation (MULSE) e
meges i ension ol efet § ss=(n2minis (Factrtings 0%

FGM Slope Residential Development Slope. FGM Road Side Slope.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Permanent Erosion Prevention and Site Degradable ECBs are

.y . . effective to the
Stabilization for Post Construction SWM performance limits of

natural vegetation:
Permanent

Turf Reinforcement Mats (TRMs) Channels: materials for
; . + 5-6 fps Velocity more demanding
High Performance Turf Reinforcement . 1.55 to 2 Ibs/sf Applications
Mats (HPTRMs Shear Stress
=?
Scour Prevention Transition Mats Slopes =7

EROSION CONTROL SLANKETS

Temporary
materials for
less demanding

Cellular Confinement Systems : hpations

Articulating Concrete Blocks (ACBs)

Permanent Erosion Prevention and Site
Stabilization for Post Construction SWM

Turf Reinforcement Mats (TRMs)
High Performance Turf Reinforcement Mats

(HPTRMSs)
Scour Prevention Transition Mats
Articulating Concrete Blocks (ACBs)

Cellular Confinement System

All can replace hard armor applications
and have some common characteristics.

Environmentally Friendl TRMs prevent ; ; ‘@
erosion and enhance water qu¥ty through fillra¥)n and infiltration Thermal POIIUtlon Reductlon .

Riprap lined channels store thermal energy...

which then heats storm water runoff...

this creates thermal pollution in areas that are sensitive to slight
temperature variations, such as trout streams and cold water o

Joheries \ / . / / o /

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Thermal Pollution Reduction . Reduced Cost of Excavation..

TRM lined channels will not store thermal
energy or create thermal pollution

g

Standard Riprap Cross Sectlon
(Requires Undercut Excavation)
For a given volume of water, the required amount of
excavation can be reduced by using a TRM

O —
/

Tur_f N y
S

Reinforcement

Mat (TRM) Standard TRM Cross Section

(Reduces Undercut Excavation)

Reduced Site Disturbance Subgrade preparation for hydraulically stable HPTRM
By reducing the undercut excavation, one roll of LANDLOK® or de8|gn
PYRAMAT® can eliminate as many as...

Seven Trucks
Required to Remove
the Over-Excavated
material, and...

Five Trucks Required >,
to Bnng in the %

Reduced nght of Way Completed installation, within existing right-of-way, after 6 months.
Traditional rip-rap application would have required a much wider footprint.

/= > %

VS 3 //\\//\ - \//:// S
Standard Riprap Cross Section

(Requires a minimum width for thickness for Riprap lining)

For the same volume of water, a Turf Reinforcement Mat lined
channel will require less Right-of-Way than a Riprap lined channel.

Turf
Reinforcement
Mat (TRM)

(Requires less Width for TRM lining)

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Increased Channel Capacity.

Increased Channel Capacity.

(Riprap takes up space in channel)

(Riprap takes up space in channel)
...the same channel cut will provide a greater

For a given channel cut, a TRM lining will allow the same
amount of water to run wider and shallower, reducing flow capacity to convey more water.

velocity and shear stress, or...
Turf /

Turf /

Reinforcement TRM Cross Section Reinforcement TRM Cross Section
Mat (TRM) (TRM lining leaves more space in channel) Mat (TRM) (TRM lining leaves more space in channel)
Aesthetics, Safety, Vandalism, Maintenance and Pest Control. Aesthetics, Safety, Vandali: Mai and Pest Control
TRMs provide a safe, thetically pleasing finished application that is

Riprap applications are eyesores that are dangerous, easy to vandalize, difficult to

maintain and tend to breed vermin and snakes. reed vermin and snakes

BN 3 e

nd will not by

hard to vandalize, easy to maintain a
T N B

Aesthetics, Safety, Vandalism, Mai and Post Control ... and Aesthetically Pleasing

thetically pleasing finished ion that is
JE o b Safe, Clean, Easy to Maintail to Vandalism and Not Conducive to
Breeding Vermin and Snakes.

TRMs provide a safe,
hard to vandalize, easy to maintain and will not breed vermin and snakes

Warren Cohn CPESC, CPSWQ
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Turf
Reinforcement
Mats (TRMs)
address
performance
limits that were
traditionally
addressed with
hard armor.

VEGETATION

LANOLOK £
Lt TEMPORARY
DEGRADABLE
£ADSION CONTROC BLANKETS WATERALS
Ducreasiog crame

woclles & shsr
o, s nd
e sopes

ooNoTHG

Turf Reinforcement Mat (TRM) provides a structural
element to vegetation. Not new but worth revisiting.

Temporary Erosion Control Blanket
(ECB) Side Slopes

Reinforced turf clearly prevents erosion better than non-
reinforced turf

Best Management Practice (BMP) Session

Turf Reinforcement Mats, Scour Prevention Mats, Articulating
Concrete Blocks and Cellular Confinement Reinforce Turf
to Extend the thresholds of vegetation.

s A A g § : A iae
e S O T/ S LIS

Vegetation establishment provides reinforced turf with
higher thresholds...

Non-Reinforced Side Slopes
(ECB Biodegrades)

TRM Reinforced
Channel Bottom

A

srses s omcact v rmsem
e P e ey
oy

SEPA Storm Water
Technology Fact Sheet
Turf Reinforcement Mats

Turf Reinforcement
Mat (TRM)
Technology is
recognized and
accepted as a Best
Management
Practice (BMP) to
improve water . by

i,
s Byl v ey e conly, s by do bt vesciaton. Howerer, e peminet

quality. e S e e e T

TR o s TRV

e specram of

Sppicaiy of TRMs wiio
vwie sromn coetel echeiques Temporay

Figue 1, evenaly lesve segeition wprocied
and ertinforeed, a0 shouk only be used 10
vl vegetao e s by s

o potyvayl choride (PVC) neing, siched  specifc sl and sope condions.
Togethr o fom i
e sk s poros covagh ol for sl g Vegetaive sl secion is based on e
= reenion. o o peoviing scou  googmphic rgion ofthe prject nd i spcic

Warren Cohn CPESC, CPSWQ
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TABLE 62
Page 130 Maximum Permissible Shear Stresses for Various Channel Liners

Lining

Trires Easty T

9 Type

[Orires Erosion Resstant Sob”

R Adpsst shear

Extruded Nylon

Channels (Seeded Under
Blanket)

Best Management Practice (BMP) Session

Stitch Bonded Fiber Matrix

Non Soil-filled
TRM
Application

TRM installed
on top of

seedecr final
grade

Soil surface:
Fine graded and
seeded

+Protects soil and seed from sun burnout and rain drop, wind, sheet/channel flow
erosion during germination

+Provides permanent “Soft Armor” layer of protection

+Green color provides immediate aesthetic benefits

+Engineer’s discretion

For Slopes
(Seeded Under Blanket)

Vegetated

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Permanent TRMs provide a significant benefit if

- - TRM installed on top of
vegetation does not establish as anticipated. So[:_-f:Jfled soededBng 205 dne
? u

Reinforcement
Mat
Application

(TRM)

Soil surface: Fine
graded

+Soil filling enhances intimate contact with soil, performance, and offers protection
to seed and TRM

*Protects soil and seed from sun burnout and rain drop, wind, sheet/channel flow
erosion during germination

*Provides permanent “Soft Armor” layer of protection

+Engineer’s discretion

For SIOpeS, and... Channels (TRM in place and then vegetated after soil filling)...
T ——

Blowing compost has also proven to be a very efficient and effective method of soil
filling. Soil or compost filling or “loading” may be useful where smooth final grading be
difficult.

Example of turf reinforcement with into roots growing into TRM.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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High Performance Turf Reinforcement Mats
(HPTRMs)

Higher factors of Safety : HPTRM characteristics
will provide higher factors of safety than

conventional TRMs

More Demanding Applications: HPTRM has
expanded the use of geosynthetics into new areas
such as pipe outlets, continuous flow channels, wave
attack environments, etc.

Survivability: HPTRM unsurpassed strength will
provide resistance to physical stresses from
installation, rubber tired vehicles, foot traffic, etc.

High Performance Turf Reinforcement Mats
(HPTRMs)

Come also may also differ in their composition.

HPTRM will perform
successfully non soil-filled.

High Performance TRMs will
provide higher factors of safety

Or soil-filled.

1. TRM Installed
2. TRM Compost Filled
3. Vegetated TRM

Best Management Practice (BMP) Session

than standard TRMs (6 Months
after in this shot)

Next Section 1.
1. TRM Installed

2. TRM Compost Filled
3. Vegetated TRM

TRMs saved the PTA over $20.00 per
square yard or over $100,000.00 on a

5,000 sf project

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Riprap/TRM side to Side
Demonstration Project in NE PA

STANDARD CONSTRUCTION DETAIL # 7-13
‘Sediment Basin Emergency Sillway with TRM Lining

WeR
SECTIONZ-Z

KEY TRENCH AT TOE SANVIEW
G SOPE OF SPALWAY RPRAP OUTLET DISSIPATOR

3632134008 / March 31, 2012 Poge 104

Cost Effective 6 Keys to TRM Success

Cost Per Square Yard - In Place

$80.00
$70.00 DESIGN: Comprehensive project evaluation,
$60.00 product selection and specification.
$50.00
$40.00 QUALITY CONTROL.: Because consistent
$30.00 product is the key to consistent performance.
$20.00
$10.00 INSTALLATION: Protect the integrity of your
$0.00 - application design by incorporating proper
Turf Reinforcement Rip Rap Concrete Lining installation techniques into contract documents.
Mat $5-$20 $25-560 $40-$80
QUALITY CONTROL = ! MARVSs: Minimum Average Roll Values
Wh ; Standard deviations determine MARV Values
Y . - .
Quality *Typical Value - indicates a 50% confidence
Control? that any sample taken during quality

3 assurance testing will exceed the value
CONSISTENT PERFORMANCE: TRM performance characteristics are derived flume reported_

testing and used to design for long term project lives.

*MARYV - indicates a 97.5% confidence that
any sample taken during quality assurance
testing will exceed the value reported!

*The key to evaluating consistent product is
QUALITY CONTROL: Incorporating QUALITY CONTROL clauses into contract to estab"sh and maintain updated MARV

documents is the only way to guarantee consistent performance.
values.

CONSISTENT PRODUCT: The key to consistent performance is to have uniform,

consistent product (the same as product tested).

Warren Cohn CPESC, CPSWQ
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STANDARD CONSTRUCTION DETAIL # 6-1 Vegetated Channel

Keys to SOIL CONTACT o
Installation  AncHors

ANCHOR TRENCHES

SOIL CONTACT: Establishing intimate contact with
the final soil grade is essential for any successful TRM
installation.

ANCHORS: Proper anchor selection, frequency and
pattern is another essential aspect of successful TRM
installation.

ANCHOR TRENCHES: Protecting the integrity of the
TRM with proper termination anchor trenches is the final .
essential issue in successful TRM installation. R

P roper prepa ration is im porta nt Intimate Contact with Soil Sub-grade

contact with the soil surface” and not let water umdermine the application.
Establishing and maintaining intimate Loss or lack of intimate contact with the

contact with the.seilisatlie definition of a soil is the dgfimitiorTe ajled TRM

Essful TRM appI®a{i application

2 ~Initial an(?hE
- trenches

Longitudinal
anchor trench

Uniform-subgrade

Warren Cohn CPESC, CPSWQ
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PA DEP Gas & Oil — 2012 Marcellus Shale industry Training

Installation

ECBs generally
use 6”x1”x6” 11

Staples

TRMs generally

use 8"x 1"x 879 — |

Gauge U shaped
Staples

Anchors

=y 7 3 - ‘ .
==
AN RN RN R KR ]

| OEAOW
HE =

i ppe (see Fgueds)

Irstated 3 a0 o
velocity of t least 5.5 19 in the urvegetated condison.

(09 sreambank

mats 8 not 2 e
GEaGN dschiarge wihow accaltied eroeicn. Wierrvee T s nct the carse, adsitoral enemy
her apgications.

Post Construction
Erosion Prevention

FlowTransition
Mats

A high value, low
environmental impact &
economical solution to surface
flow protection needs.

Light-weight and portable
mats protect surfaces from
damage caused by
concentrated or sheets flows,
vehicles, equipment and
pedestrians.

Flow Transition Mats provide resistance to the erosive forces that can be generated at

these transition areas.

Best Management Practice (BMP) Session
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Example of Flow Transition Mat application.
Before 3 -

FlowTransition Mats
Surface Flow Protection

Hardened
vegetated
system that
disappears after
full vegetation
growth.

Overflow Structure:
6 months later.

Flow Transition
Mat Stormwater
Channel

Installation

1
Early Vegetation

Later Vegetation

it Vetaciy %)
Acasns vom Rtmon, Coxrato St sty
363:2134.008/ March 31, 2012/ Page 244

Warren Cohn CPESC, CPSWQ
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A system with full scale hydraulic testing .

. University
should be considered. Hydraulics
Laboratory

Example: Colorado State University Testing Facility

Test in accordance with ASTM
D6460, Standard for Erosion
Control Products in Earthen
Channels

Flow Transition Mats
placed over TRM and
anchored per MFG
recommendations

Impressive Unvegetated

Results:
40 ft long channel
Increased TRM performance 6.1x
Consecutive 30 min tests based on shear stress
until failure
Increase TRM performance 2.4x
Failure is 0.5 in of soil based on velocity
loss
Higher Manning N value

MESCELLANEOUS MARD ARMOR TECHNIQUES
Varioss other products exist on the market that may Se sutable for siroambani stabization. These
concrets,

recommendasions, product

oo et el » Suitably compacted subgrade
» Site specific geotextile

» ACB Blocks

» Backfill

GEOTEXTILE

In each case, product specifications, instalation detads and sequencing, and maintenance standards
Shoud be incuded in the EAS Pian for each product proposed.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505



PA DEP Gas & Oil — 2012 Marcellus Shale industry Training

The individual ACB units are g y d block plants...

Articulating Concrete Blocks (ACBs)...

F 9

together to create revetment mats or systems.

Cabled systems are assembled at the Block plant.

r

Open Cell
20% Open Area

Closed Cell
10% Open Area

...and transported...

Warren Cohn CPESC, CPSWQ

Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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...and then installed one mat at a time.
The large mat installation process may be beneficial for
both ilad...

*Hand placed ACBs are
used to provide
protection for underlying
soil materials system
provides protection for
underlying soil materials.

*The individual blocks
conform to changes while
remaining interlocked by
virtue of the geometric
shape of each block.

*The interlocking properties
allow for expansion and
contraction.

*ACB is hand placed on top
of selected geotextiles or
other engineered bases
and act as a soil revetment.

...and water front applications.

ACBs also offer Unique Construction Flexibility.

Hand placed ACBs delivered and “spotted” on pallets and then
placed by hand.

Unique Construction Flexibility.

Best Management Practice (BMP) Session

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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ACBs provide open area which can b
b

...re-vegetated, providing a green solution that will allow
filtration and ground water infiltration of channelized flow,
acting as both a water quality and water quantity BMP.
"

A

6 MONTHS
LATER

UNDER
CONSTRUCTION

Channel Linings Steep Downchutes.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Pipe Protrusions ~ Many systems offer open or closed cell systems

Small Residential Application

The Closed Cell ACBs were delivered to the project site as prefabricated

The Virginia Department of Transportation needed a cost effective
cabled mats.

solution for a vehicle crossing on a stocked trout stream located in rural
Highland County.

desired width of the travel lane, expected vehicle
frequency and loads a specific supplier was able to
design a system of ACBs

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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ACB Mat Placement Sequence begins as mats are picked The stone base was leveled prior to ACB mat placement.

up from the flatbed using a Spreader Bar.

The ACB System installation sequence continues. The ACB System installation sequence continues.

Installed ACB System ready for vehicle
traffic. The project took four days in
total to complete.

specified 14’ travel lane width.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Aesthetics, Safety, Vandali

Original Solution . .
Maintenance and Pest Control Hydraulic Stablllty

ACB id f theticall Significant research has been conducted to establish design and evaluation
N s pr?i‘rl‘lisﬁ:dsa e,"aeim(: tlll::t ‘i,s methodology for ACBs...
hard to vandalize, easy to maintain o MINIMIZING EMBEANKMENT
and will not breed vermin and Smr=, ~ OVERTOPPING FLOW A CONCRITE BLOCK

EMS DURING

R
snakes OVERTOPPING FLOW

T B

...each ACB system has its own set of hydraulic characteristics, based on the weight

..full scale flume testing of ACBs indicate that... and interlock of that particular AGB,

BRyg ™ 1";

New Tapered ACBs for Enhanced Hydraulic Performance

The most common mode of hydraulic failure of standard ACBs is due to the
forces on any individual blocks that are protruding above the upstream blocks
due to sub-grade or installation irregularities.

) m—

The tapered top of the new SD series prevents the protrusions; greatly
enhancing the hydraulic performance of the ACBs.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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CCS cells and panels are available various heights.

Cellular Confinement Systems

The Container
Comes in different Sizes,
Depths and Panel lengths

/The Content
Topsoil
Aggregates
Concrete
L Engineered Fill

Other Components
Geo-Items

Tendons
Anchors

A Cellular Confinement System (CCS) is an engineered, expandable, polyethylene,
honeycomb-like cellular structure.

Infill options for the CCS include free draining soil, san
soil with sand and/or stone.

.
Typical Cotilar Confinement Syssm hstatation

ANCHOR TOP SECTIONS ANCSOR EVERY OTHER CELL
ACROSS 7' €' LL0GE — ALONG TOP OF SECTION

- exean ceuis
X comns1 ort
% ) i

B JOMED WITH STAPLES.

2" A ExCAVATE AND COMPACT

¥ ;o SUBGRADE SO THAT T0P

7 o6 SECTION IS FLUSIOWITH
ADANCENT GRADE

DISPLACEMENT
3. LIIT BROP HEIGHT 10T
AX

DRAWIGS NOT TO SCALL

-
gl Ao
CELLS INFILLED WITH TOPSOIL CELLS INFILLED WITH
AND VEGETATED AGGREGATE

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Cc

ellular Confinement: Slope Protegtion | Shop ‘n Save, Monroeville, PA

.\; ,. 3 "

_— AN
- AN N
=PA Stormwater BMP Manual Chapters 5 & 6
»5.6 Minimize Disturbance and Minimize Maintenance

»5.6.3 Re-Vegetate and Re-Forest Disturbed Areas, Using Native Species
BMP 6.6.2 Wet Pond/Retention Basin

Rocks falling from the slope face onto the parking ...loose rock and soil was removed to prepare the
lot was the problem... surface...

L

L

...palletized, unexpanded CCS was delivered to ...apparatus was created to run tendons through
project site... CCS panels...
i Y s Q6%

NS

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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...prepared CCS panels staged for installation on ..Geotextile fabric was placed first and then CCS
panels with tendons secured to anchor I-Nuts ..

...CCS panel mstallatlon contlnues across slope ...view of partially in-filled CCS on slope...

...one year later slope is stable, secure and Three years later.
veetate. ~

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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1-99 Pyrlte Slope Remediation Project The large cut face slope used a profile of a 40 mil textured HDPE liner between
Cellular Confi | Geogrid / GCL — Liner / Erosion Control two layers of geotextile cushion with the stone filled CCS system placed on top.
—== Se—

4 GEOTEXTLE
MATERIAL (Dashed ines)

40 MLTEXTURED
HOPELINER.

One portion of CCS / Liner / stone fill system Another portion of the remediation project used
slope completed. a profile of GCL with Geogrid and soil-filled
CCS on top.

07.19.2007

Completed section of GCL / Geogrid / CCS Cellular |

| G . _v*;‘ﬁf
CCS placed on top of the GCL and Geogrid, soil-filled and seeded, covered with
an erosion control blanket and vegetated.

- :“ - 08.14.2007

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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The basic concept for implementing a CCS in these
“earth retention” applications is to use a solid outer face

on the panels and offset them back as they are stacked.
<, - ‘. - 7 o

Composite (Geogrid-Layered)

Wall fﬁ‘\j&ﬁj/
GEOWEB LAYER —\ ,

RETAINED

SOIL ZONE

REINFORCED | REINFORCED
(INFILL) ZONE

SOIL ZONE

FINISH
GRADE

_GEOSYNTHETIC _
REINFORCEMENT

FOUNDATION SOIL ZONE

Best Management Practice (BMP) Session

CELLULAR CONFINEMENT SYSTEMS
Caluin confiramant sysiems sty b Used 10 SLIEZS Sireamtanks whan the manisctue’s
recommencatons

The resulting exposed outer cell provide the options of a
vegetated, living “green” wall which is aesthetically
pleasing, provides animal habitat, graffiti proof and will
provide some retention and filtration of stormwater.

The CCS construction sequence continues lift by lift to
desired height.
e

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Geoweb Gravity Wall

TOPSOIL INFILL
WITH VEGETATION

RETAINED
GEOWEB _ SoIL
SECTION

150 mm
or6.0in

CCS is spread and placed on frame.

A stacked CCS can also be used as a gravity structure,
eliminating the need for deeper embedment lengths for
planer reinforcement.

Spreader form is turned over during construction
sequence to facilitate placement of infill.

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Granular infill is placed into CCS. Note geogrid Entire structure was built in 36 Man-hours
reinforcement into embankment area behind CCS. 3

| |

ACF Environmental - Pittsburgh, PA

Construction of stacked CCS continues with structural Construction of stacked CCS continues on the other side
infill, one lift at a time. of the waterway.

Completed stacked CCS gravity structures. Stacked CCS gravity structures vegetated (13 years).

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Stacked CCS gravity structures vegetated (13

years).

T

The CCS structure will enhance the performance of any infill materials.

Infill is placed onto expanded CCS.

Best Management Practice (BMP) Session

CCS Load Support

‘SUBGRADE

THE GEOWEB GRANULAR PAVEMENT SYSTEM

CCS panels are expanded and stapled.

Infill is spread and compacted into CCS.

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Completed CCS Gravel parking Application. Comparison of CCS gravel parking area vs conventional gravel lot during a rain event.

EE 07/21/2005

Pa. American Water Co. / West Decatur, PA Water Tank Expand panels and anchor in place.

Steep Access Road / Surface Stability Application / April 2003

Filling cells with a 2A stone w/ 2” wearing surface Some hand work may be needed to finish-grade surface.

?ﬁx Q‘EW”

Warren Cohn CPESC, CPSWQ
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Finished installation Steel Structures Industrial Yard

Rutting of unconfined gravel caused costly maintenance Panels are easily fit around protrusions.
problems for both the yard and equipment
|

v o H‘

- e = - - -

SuBGRAD
H
'UNCONFINED GRANULAR PAVEMENT
SYSTEM

THE GEOWEB GRANULAR PAVEMENT
rEy

Warren Cohn CPESC, CPSWQ
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Field testing completed CCS application.

L

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505



PA DEP Gas & Oil — 2012 Marcellus Shale industry Training

High Water Bypass Sequence

CCS filled with “Engineered Soil” mixture of soil and stone
provides a cost effective and easy to construct pervious roadside

Best Management Practice (BMP) Session

High Water Bypass Sequence
- — -~

2. Placement of
engineered soil into

CCs.

Warren Cohn CPESC, CPSWQ
wcohn@acfenvironmental.com, 888-856-4505
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Completed CCS / Engineered Soil application.

COLORADO STATE
UNIVERSITY
Cellular Confinement Testing

Unvegetated CCS Testing w/TRM

» Unvegetated Testing
— Geoweb GW30V6
— NAG C350 TRM
— 9runs
*+22-102cfs
+ Slope 2.5 -10.5%
« Max velocity: 9.3 fps
+ Max shear: 3.7 psf
+ Max soil loss: 0.27 in
» Test Details
— Per ASTM D6460 — ECB
Standards
— Performance Threshold is a
Soil Loss < 1/2 inch

Vegetated CCS Testing w/TRM Vegetated CCS Testing w/TRM
TEST PARAMETERS
IMPRESSIVE RESULTS
* Per ASTM Stope = 21
D6460 — ECB (26.5 Degrees)
Standards Max Velocity of 29 ft/s
— Performance Max Shear Stress of 16 psf
Threshold is
Soil Loss < 112 Crsnily 2o Shon 0.8 -
inch 0.5 Inches
 Blade density
above 300
blades/sqft

Mulches& EP R-OC SS < Home

Warren Cohn CPESC, CPSWQ
Best Management Practice (BMP) Session wcohn@acfenvironmental.com, 888-856-4505
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Concrete filled CCS Liner / Pad

Concrete Filled CCS
Pipe Line Applications:

Temporary, reusable diversions as alternative to Riprap
Channels

¥

Reusable hard armor ’y/

- Benefits:
channel liner as ) Temporary Concrete Filled Geoweb
alternative to rock ri prap 1. Same flow capacny\ Cleanwater Diversion Channel (erroscus
le

3" or 4” CCS/
concrete liner

Reduced
excavation

2. 3" to 4” depth of concrete filled CCS liner will reduce over
excavation by up to 15 inches!

Riprap vs. Concrete Filled CCS Diversion Considerations

Concrete Filled CCS
Riprap: Concrete Filled Geoweb: Riprap vs. Concrete Filled CCS: prowdes ﬂeXIbIIIty and
Liner Weight Max Max Shear many placem_ent
Materiar | 1ps: | Velocity | Stress ibs equipment options.
aterial sq ft FPS sq ft
R-4
Riprap 165 9 2
R-5
Riprap 250 12 3
3
Concrete
Filed | ¥ 3 »
CCS
e
Concrete
Filled s 3 »
CCS
Typical Diversion Comparison: Riprap vs. Concrete Filled CCS |
R-4 Riprap: d50= 6"/ 12" layer, 165 Ibs sq ft, 14.5' wide x 40’ long = 580 sf X 165 Ib. sf = 95,700 Ibs.
R-5 Riprap: d0 = 9/ 18" layer, 250 Ibs sq ft, 14.5' wide x 40’ long = 580 sf X 250 Ib. sf = 145,000 Ibs.
3” Concrete Filled CCS: 3" Thick layer, (5 — 8'x 14.5 ft mats) = 580 sf X 37 Ib. sf = 21,460 Ibs.
4” Concrete Filled CCS: 4" Thick layer, (5 — 8 x 14.5 ft mats) = 580 sf X 50 Ib. sf = 29,000 lbs.

Concrete Filled CCS Can Provide Energy Dissipation!

PA DEP E & S Manual provides general dissipation design
guidance.

Direction of Flow

Last Concrete Filled
o Geoweb Mat with energy
dissipaters (conceptual)

Warren Cohn CPESC, CPSWQ
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