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Cross barrler
(See nole 10)

End detail

NQTES

Silt fence
=/ N

1. Construct the length of each reach so that the chonge 'n base
elevotion olong the recch does not exceed 1/3 the hslght of the linear
borrier, in no case shall the reoch length exceed 500',

Stoke dimensiona are nominol.

2. The last 8'-0" of fence ahall be turned up slope. 1 F
3. ¢ & Toe of slope

-

4, DImension may vary to fit field condition.
[
5. Stokes shall be spoced ot 8'—0" moximum aond sholl be 5
positioned on downstregm side of fence. 7

CROSS BARRIER DETAIL

6. Stokea ta averlgp ond fence fobric to fold oround mach stoke
one full turn. Secure fobric to stoke with 4 staples. s

7. Stakes sholl be driven tightly together to prevent potential

flow—through of sediment at joint. The {ops of the siokes
shall be secured with wire,

[ Sandbags

See note 10

8. For end stoke, fenca fobric shall be foldad around two stakes
ane full turn ond secured with 4 stoples.

9. Minlmum 4 stoples per stoke. Dimenslons shown are typical.

10. Croas baorriers shall be o minimum of 1/3 and @ maximum of 1/2 the
helght of the linear borrier.

11, Maintenance openings shall be constructed n o manner to ensure R 7N R
sediment remains behind eilt fence.

12. Jolning sections shall not be ploced ot sump locations.

SECTION C—-C

13. Sandbog rows and (oyers sholl be offset to eliminate gaps.
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Slope

Setbock vories
{  (See nete 4}

Toe of slope

Faoric 2" X 2" Wood 3toke
(See notes 3- & 3J)

See datoll A

2" x 2°
/ wood stoke
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DETAIL A

Fabric section B
Stoke B (Sex notes 6, 7 & 12)

Stoke A

S

Fabric gection A

(See notes 6, 7 & 12)

JOINING SECTION DETAIL (TOP VIEW)

" x 2" wood stoke
Ses note 3

Fabric

(See nots B)

END STAKE DETAIL (TOP VIEW)

End stoke
/_(Sce note 2)

Sit fence

END DETAIL

LEGEND

Tamped backfill
Slepe direction
Direction of flow

—~ =

172"
116"
diometer R

STAPLE DETAIL

SEE NOTE 8

Sloke
Fabric

End sloke

/—Tog of slope
End .:m_/ 4 1Sundboqs (2-loyers high)
o
[ 7

OPTIONAL MAINTENANCE OPENING DETAIL

(SEE NOTE 11}
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‘Additional Information — Silt Fence

2” X.4” WOOD POST. STANDARD OR BETTER OR
EQUAL ALTERNATE: STEEL FENCE POST

FILTER FABRIC MATERIAL 60~ WIDE ROLLS.
USE STAPLES OR WIRE RINGS -TO ATTATCH
FABRIC TO WIRE

2% X 2" 14 GA WIRE
[ FABRIC OR EQUIV. -
]
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Il BURY BOTTOM OF FILTER MATERIAL - |
| IN 8~ X 12° TRENCH I
| o . U
) LJ 6° MAX. ‘
. _ ©
FILTER FABRIC MATERIA —-—
2% X 2 14 GA WIRE |
FABRIC OR EQUIV.
FOLD & SET FILTER X s
FASRIC INTO SOIL R” ~
A %
ol | B
| Nex: 1
BACKFILL AND COMPACT THE EXCAVATED 72X p FLOW
SOIL IN TRENCH AND ON BOTH SIDES F §>\\\'\\/‘ = 7 R
| \\'/\\/\\\[

~OF FILTER FENCE FABRIC -

27 X 4" W
ALT:-STEE

g

10"

00D POST - _
L FENCE PON-

ESC50 .
SLTFENCE 5%%?,

Construetion Bandbook
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SE-2 - Sediment Basin

Embankment

e e ~~N Side slopes
Y31 (H: V)
I}Mox

Stabilized -
inlet
Qutlet protection

T~ - - Emergency
spillway
TOP _VIEW
rﬁ12 in Crest of
Min emergency
Riser crest 12 in spillway
| { Min
VR, Design high water 7 / !/ .
Fl'
12 in )
Vi Dewatering outlet
Sedi t st 1
ediment storage
depth permanent pool u
NOTE: SIDE_VIEW
This outlet provides no drainage
for permanent pool.
FIGURE 1: TYPICAL TEMPORARY SEDIMENT BASIN
SINGLE ORIFICE DESIGN
NOT TO SCALE
R
100of 12 California Stormwater BMP Handbook January 2003
Construction Errata 9-04
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Sediment Basin SE-2

Embankment

_________ “~ Side s|opes
X331 (H:V
' Max

1

Stabilized -

intet
Outiet protection
e ~ Emergency
spillway
TOP VIEW
Riser w/ hood Emergency
& 1irash rack spillway
Inflow VAR _L 197
v |
Settling depth o
e

24" Min depth
'Z Stabilized Qutlet

Sediment storage——>— |
depth — 127 Min A ﬁ ésee EC-10

Riser encased in gravel

Jjacket. Upper two-—thirds Antl—seep

perforated. collars
Anti—floatation block

SIDE VIEW

TYPICAL TEMPORARY SEDIMENT BASIN

MULTIPLE ORIFICE DESIGN
NOT TO SCALE

FIGURE 2:

S, ]
California Stormwater BMP Handbook 110f12

January 2003
Errats 9-04 ) Construction
www.cabmphandbooks.com



SE-2 Sediment Basin

Outflow

Maintenance & —
emergency discharge
outlet
Plan
Debris screen—
Q
cl
o=
1)
<G On
Trash rack 2
Debris screen .
© R Profile
li :.’:EE‘ .
Water quality St i
discharge orifices i
e, it
Maintenance & iz /—Outﬂow
emergency discharge L2 2381
outlet E # |
T
7

FIGURE 5: MULTIPLE ORIFICE OUTLET RISER
NOT TO SCALE

120f 12 California Stormwater BMP Handbook January 2003

Construction Errata 9-04
www. cabmphandbooks.com



SE-3 Sediment Trap

NOTE:
Size spillway to convey
peak design flow.

Cutlet pipe or use
alternative open spillway

Excavate, if necessary
for storage

Flow

Earth embankment

Qullet protection

Ali slopes 1:3 (V:H)
or flatter

Watertight connection Perforote riser

EMBANKMENT_SECTION THRU RISER

TYPICAL SEDIMENT TRAP
NOT TO SCALE

.~ ]
6 of 6 California Stormwater BMP Handbook January 2003
Construction
www.cabmphandbooks.com



Check Dams SE-4

1.5 ft min
© | Al
Am
-
|
8" to 12" -
diometer rock "
Flow ig
2
R G
TYPICAL ROCK CHECK DAM SECTION
ROCK CHECK DAM "
NOT TO SCALE
-
29
-
GRAVEL BAG CHECK DAM ELEVATION
' NOT TO SCALE
January 2003 California Stormwater BMP Handbook 50of5

Construction
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Fiber Rolls

SE-5

along o level contour.

Install fiber roll

Note

Fiber rolls

measured along the
foace of the slope
varies between

Vertical spacing
10" and 20°

near

a fiber roll
slope where it transitions
into o steeper slope

Install

TYPICAL FIBER ROLL INSTALLATION

Fiber roll
8" min
3/4 x 3/47
wood stakes
spacing

max 4

N.T.S.

Xpw 4 “CL

ENTRENCHMENT DETAIL

N.T.S.

Mg

January 2003

California Stormwater BMP Handbook
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Sandbag barrier

1.

S O

. Maox reach = 500Q' ( See note 1)

(Sondbo barrier

?A See note 4)

Cross barrier
Cross barrier

SANDBAG_BARRIER

1]

NQTES

Canstruct the length of eoch reach so that the change In base
elevation clong the reoch does not exceed 1/2 the height of the
linear barrier. In no cose sholl the reoch length exceed 500

Ploce sandbags tightly.
Dimension may vory o fit fleld econdition.
Sondbog borrler sholl be o minlmum of 3 Bogs high.

The end of the barrier shall be turned up slope.

Cross borrlers shall be @ min of 1/2 ond o mox of 2/3 the height of
the lineaor barrier.

Sandbag rows ond loyers sholl be sloggered 1o eliminate gaps.

d beqpues

dollle

8-3S




Sandbag Barrier

SE-8
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Strow bale borrier

Max reach = 500" (See note 1)

Cross barrfer

’—f?

Stragw bale berrler

End detnoil
D e S Wt S S S A B 4 S S S S s ) S L S L S s e o B (Gae nate 2)
17 - - -
S S
Tae of slope v
g 2
@
» PLAN
?
STRAW BALE BARRIER
_LEGEND,

NOTES

1. Construct the length of each reoch sa that the change In base
elsvotlon clang the reoch does not exceed 1/2 the helght aof the
lineor barrler. In no cose shall the reach length exceed 500'.

The end of barrier shall be tumed up siope.

2
3. Dimension may vary to Nt field condition.
4, Stake dimensions ure nominol.

S

Ploce straw bales tightly together,

8. Tomp embedmant spols agalnst sides of Installed boles.
7. Orive angled wood stake before vertical stake to ensure tight
obutment {o odjagent bale.

8. Sundb]g crass barrlers should be a min of 1/2 and o max )
af 2)’ the height of the Hinear borrier. :

9. Saondbog rows ond loyers should be offset to eliminote gaps.

A~

DIRECTION OF FLOW

g oa|eg means

d9ll.1e

6-31S
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LEGEND

~~w  DIRECTION OF FLOW

Siraw bale on outalde

Slope Toe of slopa

Straw bale on inside
{ Estraw baole on outside

]

END DETAIL

Sandbags

Ses nots 8

£00¢ Aenue(

AN 7R

SANDBAG CROSS BARRIER

Setbock vorles  (See note 3)
% 2" x 2" Wood stake (See note 4)
Straw bale barrler

Toe of
slope

Slope

K See note 6

3 min

| { he

4

18"

See note € 1[—
F_

T

B

‘6— binding
b

SECTION B-8B

]

Sec noip S 8" Wood stoke 12 Angle wood stoke toward
/_previously taid bde
[_. (Ses nota 7)

|
)

|\

gl

v

PROFILE

&

6-31S
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SE-10 Storm Drain Inlet Protection

St Fence per SE-01
Geotextile Blonket

X X
% [Drofn inlet M
AN . W
RRRZ (] % X
247%
—-————:b_l
SECTION A—A
1 6" Min
overlap atl ends
e . . * of silt fence.

X
A

u_,/— Geqtextile Blanket
X

Sheet flow

1Le§§r;hon =~—Silt Fence per SE—01
X J>|<

% \3

> PLAN &,
&5/ ¢
2

DI PROTECTION TYPE 1

NOT TO SCALE
NOTES:

1. For use in oreas where grading has been completed aond final soil stabilization
ond seeding are pending.

2. Not applicable in poved areos.

3. Not opplicoble with concentrated flows.

S
6 of 9 California Stormwater BMP Handbook January 2003
Construction
www.cabmphandbooks. com




Storm Drain Inlet Protection SE-10

Stabilize area and
grade uniformly
around perimeter

Geotextile x
Blanket “'—Silt fence Per SE-01
X

1:1 slope

]
Drain inlet

12" Min
“24” Max

Note:
Remove sediment
before reaching
one—third full.

Section A—A

Concentrated
flow

Rock filter(use if flow
is concentrated)

oo § /Edge of
| e — ] sediment trap
Al I
Lx : : ‘ i : "'| [ —~—Drain inlet
I
;! ! A|
|
Sheet ﬂow_’ : | :
| : : . Geotextile
Ty ! ! (|X  Blonket
1 1
A [
A T ! Silt fence Per SE-01
I '
S X | b 4| x
g L5 . = vl
I
NS U
1% =
Plan o
(f
e
DI PROTECTION TYPE 2
NOT TO SCALE
Notes

1. For use in cleared ond grubbed ond in graoded areas.

2. Shope basin so thot longest inflow area foces longest length of trap.

3. For concentrated flows, shape baosin in 2:1 ratio with length oriented
towards direction of flow.

January 2003 Californla Stormwater BMP Handbook 7 of9

Construction
www. cabmphandbooks.com



SE-10 Storm Drain Inlet Protection

/Edge of{Povement
7’

4

Flow — ~—— Flow

Spillway, 1-bag high Sandbags

2—bags high

TYPICAL PROTECTION FOR INLET ON SUMP

‘ Edge of Pavernent
/ [Inlet

Spillway, 1—bag high Sandbaogs

2—bags high

TYPICAL PROTECTION FOR INLET ON GRADE

NQOTES:

Intended for short—term use.

. Use to inhibit non—storm water flow.

Allow for proper mointenance and cleanup.

Bags must be removed ofter adjocent operation is completed

Not opplicable in areos with high silts and cloys without filter fobric.

DI PROTECTION TYPE 3
NOT TO SCALE

ohLNs

8 of9 California Stormwater BMP Handbook

Construction
www.cabmphandbooks. com
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—h‘*: - /Curb inlet ©W T

—_——
—_——

e — [ l —[ L % e~ —

— IISNGSIADEGRIENEERUNES T AT 1T =
T ——— T ee—
T —
ISR N NRE AN RN PR —

- = = A —
A—— —— AN—
_-— -_— —
——— ————

Concrete block Ilaid
lengthwise on sides

@ perimeter of opening

Hardware cloth or
wire mesh

Runoff with sediment

Sediment

Hardwaore cloth '
wire mesh

\— Curb inlet

DI PROTECTION — TYPE 4
NOT TO SCALE

Januay 2003 California Stormwater BMP Handbook 90of9
Construction
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Straw Mulch SS-6

Standard Symbol

BMP Objectives
® Soil Stabilization
0 Sediment Control
0 Tracking Control
e Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and Straw mulch consists of placing a uniform layer of straw and incorporating it into
Purpose the soil with a studded roller or anchoring it with a stabilizing emulsion. This is
one of five temporary soil stabilization alternatives to consider.
Appropriate m  Straw mulch is typically used for soil stabilization as a temporary surface
Applications cover on disturbed areas until soils can be prepared for revegetation and
permanent vegetation is established.

_ B Also typically used in combination with temporary and/or permanent seeding
strategies to enhance plant establishment.

Limitations = Availability of erosion control contractors and straw may be limited prior to
the rainy season due to high demand.

= There is a potential for introduction of weed-seed and unwanted plant
material.

m  When straw blowers are used to apply straw mulch, the treatment areas must
be within 45 m (150 ft) of a road or surface capable of supporting trucks.

m  Straw mulch applied by hand is more time intensive and potentially costly.
m  May have to be removed prior to permanent seeding or soil stabilization.

m  “Punching” of straw does not work in sandy soils.

: Caitrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Straw Mulch §S-6

March 1, 2003
Gftrans 10f3



Straw Mulich ' SS-6

Standards and

Specifications

Straw shall be derived from wheat, rice, or barley.

All materials shall conform to Standard Specifications Sections 20-2.06,
20-2.07 and 20-2.11.

A tackifier is the preferred method for anchoring straw mulch to the soil on
slopes.

Crimping, punch roller-type rollers, or track-walking may also be used to
incorporate straw mulch into the soil on slopes. Track walking shall only be
used where other methods are impractical.

Avoid placing straw onto the traveled way, sidewalks, lined drainage
channels, sound walls, and existing vegetation.

Straw mulch with tackifier shall not be applied during or immediately before
rainfall. :

Application Procedures

Apply loose straw at a minimum rate of 3,570 kg/ha (4,000 Ib/ac), or as
indicated in the project’s special provisions, either by machine or by hand
distribution.

If stabilizing emulsion will be used to anchor the straw mulch in lieu of
incorporation, roughen embankment or fill areas by rolling with a cnmping or
punching-type roller or by track walking before placing the straw mulch.
Track walking should only be used where rolling is impractical.

The straw mulch must be evenly distributed on the soil surface.

Anchor the mulch in place by using a tackifier or by “punching” it into the
soil mechanically (incorporating).

A tackifier acts to glue the straw fibers together and to the soil surface. The

- tackifier shall be selected based on longevity and ability to hold the fibers in

place.

A tackifier is typically applied at a rate of 140 kg/ba (125 Ib/ac). In windy
conditions, the rates are typically 200 kg/ha (178 Ib/ac).

Methods for holding the straw mulch in place depend upon the slope

steepness, accessibility, soil conditions and longevity. If the selected method
is incorporation of straw mulch into the soil, then do as follows:

—  Applying and incorporating straw shall follow the requirements in
Standard Specifications Section 20-3.03.

—  On small areas, a spade or shovel can be used.

. A

March 1, 2003

Caltrans Storm Water .Qrualil:y Handbooks
.. Construction Site Best Management Practices.Manual .

Section 3

Straw Mulch SS-6
20f3



Straw Mulch SS-6

—  On slopes with soils, which are stable enough and of sufficient gradient
to safely support construction equipment without contributing to
compaction and instability problems, straw can be “‘punched” into the
ground using a knife-blade roller or a straight bladed coulter, known
commercially as a “‘crimper.”

—  On small areas and/or steep slopes, straw can also be held in place using
plastic netting or jute. The netting shall be held in place using 11 gauge
wire staples, geotextile pins or wooden stakes. Refer to BMP SS-7,
“Geotextiles, Plastic Covers and Erosion Control Blankets/Mats.”

Maintenance and ® The key consideration in Maintenance and Inspection is that the straw needs
Inspections to last long enough to achieve erosion control objectives.

B Maintain an unbroken, temporary mulched ground cover while DSAs are
non-active. Repair any damaged ground cover and re-mulch exposed areas.

m  Reapplication of straw mulch and tackifier may be required by the Resident
Engineer (RE) to maintain effective soil stabilization over disturbed areas and
slopes.

m  After any rainfall event, the Contractor is responsible for maintaining all
slopes to prevent erosion.

: Caltrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Straw Mulch SS-6
Gibans March 1, 2003 30f3



Geotéxtiles, Mats, Plastic Covers
and Erosion Control Blankets

1ISS-7

Definition and
Purpose

Appropniate
- Applications

Standard Symbol

BMP Objectives
¢ Soil Stabilization
0 Sediment Control
o Tracking Control
e Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

This Best Management Practice (BMP) involves the placement of geotextiles,

mats, plastic covers, or erosion control blankets to stabilize disturbed soil areas
and protect soils from erosion by wind or water. This is one of five temporary
soil stabilization alternatrves to consider.

These measures are used when disturbed soils may be particularly difficult to
stabilize, including the following situations:

Steep slopes, generally steeper than [:3 (V:H).

Slopes where the erosion potential is high.

Slopes and disturbed soils where mulch must be anchored.
Disturbed areas where plants are slow to develop.
Channels with flows exceeding 1.0 m/s (3.3 fV/s).
Channels to be vegetated.

Stockpiles.

Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs).

: ) Caltrans Stom Water Quality Handbooks
Construction Site Best Management Practices Manual

B March 1, 2003

Section 3

Geolextiles, Mats, Plastic Covers and EC Blankets §8-7

10of 14



Geotextiles, Mats, Plastic Covers SS-7
and Erosion Control Blankets

Limitations =

Blankets and mats are more expensive than other erosion control measures,
due to labor and material costs. This usually limits their application to areas
inaccessible to hydraulic equipment, or where other measures are not
applicable, such as channels.

Blankets and mats are generally not suitable for excessively rocky sites, or
areas where the final vegetation will be mowed (since staples and netting can
catch in mowers).

Blankets and mats must be removed and disposed of prior to application of
permanent soil stabilization measures.

Plastic sheeting is easily vandalized, easily torn, photodegradable, and must
be disposed of at a landfill.

Plastic results in 100% runoff, which may cause serious erosion problems in
the areas receiving the increased flow.

The use of plastic shall be limited to covering stockpiles, or very small graded
areas for short periods of time (such as through one imminent storm event),
unti] alternative measures, such as seeding and mulching, may be installed.

Geotextiles, mats, plastic covers, and erosion control covers have maximum
flow rate limitations; consult the manufacturer for proper selection.

Standards and Material Selection

Specifications

There are many types of erosion control blankets and mats, and selection of the

appropriate type shall be based on the specific type of application and site
conditions. Selection(s) made by the Contractor must be approved by the
Resident Engineer (RE); certification of compliance shall be in accordance with
Standard Specifications Section 6-1.07.

Geotextiles

Material shall be a woven polypropylene fabric with minimum thickness of
1.5 mm (0.06 inch), minimum width of 3.7 m (12 ft) and shall have minimum
tensile strength of 0.67 kN (warp) 0.36 kN (fill) in conformance with the
requirements in ASTM Designation: D 4632. The permittivity of the fabric
shall be approximately 0.07 sec —1 in conformance with the requirements in
ASTM Designation: D4491. The fabric shall have an ultraviolet (UV)
stability of 70 percent in conformance with the requirements in ASTM
designation: D4355. Geotextile blankets shall be secured in place with wire
staples or sandbags and by keying into tops of slopes and edges to prevent
infiltration of surface waters under Geotextile. Staples shall be made of 3.05-
mm (0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

®  Geotextiles may be reused if, in the opinion of the RE, they are suitable for
the use intended.
: Caltrans Storm Water Quality Handbooks Section 3
Construction Site Best Management Practices Manual Geotextiles, Mats, Plastic Covers and EC Blankets SS-7

Gbans March 1, 2003
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- Geotextiles, Mats, Plastic Covers -~ lgs-7
and Erosion Control Blankets

Plastic Covers

Plastic sheeting shall have a minimum thickness of 6 mil, and shall be keyed
in at the top of slope and firmly held in place with sandbags or other weights
placed no more than 3 m (10 ft) apart. Seams are typically taped or weighted
down their entire length, and there shall be at least a 300 mm to 600 mm (12
to 24 inches) overlap of all seams. Edges shall be embedded a minimum of
150 mm (6 inches) in soil.

All sheeting shall be inspected periodically after installation and after
significant rainstorms to check for erosion, undermining, and anchorage
failure. Any failures shall be repaired immediately. If washout or breakages
occurs, the material shall be re-installed after repairing the damage to the
slope.

Erosion Control! Blankets/Mats

Biodegradable rolled erosion control products (RECPs) are typically
composed of jute fibers, curled wood fibers, straw, coconut fiber, or a
combination of these materials. For an RECP to be considered 100%
biodegradable, the netting, sewing or adhesive system that holds the
biodegradable mulch fibers together must also be biodegradable.

—  Jute is a natural fiber that is made into a yarn, which is loosely woven
into a biodegradable mesh. It is designed to be used in conjunction with
vegetation and has longevity of approximately one year. The material is
supplied in rolled strips, which shall be secured to the soil with U-shaped
staples or stakes in accordance with manufacturers’ recommendations.

—  Excelsior (curled wood fiber) blanket material shall consist of machine

produced mats of curled wood excelsior with 80 percent of the fiber

150 mm (6 inches) or longer. The excelsior blanket shall be of
consistent thickness. The wood fiber shall be evenly distributed over the
entire area of the blanket. The top surface of the blanket shall be
covered with a photodegradable extruded plastic mesh. The blanket
shall be smolder resistant without the use of chemical additives and shall
be non-toxic and non-injurious to plant and animal life. Excelsior
blanket shall be furnished in rolled strips, a minimum of 1220 mm

(48 inches) wide, and shall have an average weight of 0.5 kg/m’

(12 lb/ﬁz), 110 percent, at the time of manufacture. Excelsior blankets
shall be secured in place with wire staples. Staples shall be made of
3.05-mm (0.12 inch) steel wire and shall be U-shaped with 200-mm (8-
inch) legs and 50-mm (2-inch) crown.

>

Caltrans Storm Water Quality Handbooks

Section 3

Construction Site Best Management Practices Manual Geotextiles, Mats, Plastic Covers and EC Blankets §8.7

March 1, 2003
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Geotextiles, Mats, Plastic Covers SS-7
and Erosion Control Blankets

Straw blanket shall be machine-produced mats of straw with a
lightweight biodegradable netting top layer. The straw shall be attached
to the netting with biodegradable thread or glue strips. The straw blanket
shall be of consistent thickness. The straw shall be evenly distributed
over the entire area of the blanket. Straw blanket shall be furnished in
rolled strips a minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft)
long and a minimum of 0.27 kg/m2 (6.4 1b/ft2). Straw blankets shall be
secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) Jegs
and 50-mm (2-inch) crown.

Wood fiber blanket is composed of biodegradable fiber mulch with

extruded plastic netting held together with adhesives. The material is
designed to enhance revegetation. The material is fumished in rolled
strips, which shall be secured to the ground with U-shaped staples or

stakes in accordance with manufacturers’ recommendations.

Coconut fiber blanket shall be machine-produced mats of 100%
coconut fiber with biodegradable netting on the top and bottom. The
coconut fiber shall be attached to the netting with biodegradable thread
or glue strips. The coconut fiber blanket shall be of consistent thickness.
The coconut fiber shall be evenly distributed over the entire area of the
blanket. Coconut fiber blanket shall be furnished in rolled strips with a
minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a
minimum of 0.27-kg/m2 (6.4 1b/ft2). Coconut fiber blankets shall be
secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12 inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

Cocoput fiber mesh is a thin permeable membrane made from coconut
or comn fiber that is spun into a yarn and woven into a biodegradable mat.
It is designed to be used in conjunction with vegetation and typically has
longevity of several years. The material is supplied in rolled strips,
which shall be secured to the soil with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.

Straw coconut fiber blanket shall be machine-produced mats of 70%
straw and 30% coconut fiber with a biodegradable netting top layer and a
bijodegradable bottom net. The straw and coconut fiber shall be attached
to the netting with biodegradable thread or glue strips. The straw
coconut fiber blanket shall be of consistent thickness. The straw and
coconut fiber shall be evenly distributed over the entire area of the
blanket. Straw coconut fiber blanket shall be furnished in rolled strips a
minimum of 2 m (6.5 ft) wide, a minimum of 25 m (80 ft) long and a
minimum of 0.27 kg/m2 (6.4 1b/fi2). Straw coconut fiber blankets shall
be secured in place with wire staples. Staples shall be made of 3.05-mm
(0.12-inch) steel wire and shall be U-shaped with 200-mm (8-inch) legs
and 50-mm (2-inch) crown.

&f
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Geotextiles, Mats, Plastic Covers

and Erosion Control Blankets

SS-7

m  Non-biodegradable RECPs are typically composed of polypropylene,
polyethylene, nylon or other synthetic fibers. 1In some cases, a combination of

biodegradable and synthetic fibers is used to construct the RECP. Netting
used to hold these fibers together is typically non-biodegradable as well.

Plastic netting is a lightweight biaxially-oriented netting designed for
securing loose mulches like straw to soil surfaces to establish vegetation.
The netting is photodegradable. The netting is supplied in rolled strips,
which shall be secured with U-shaped staples or stakes in accordance
with manufacturers’ recommendations.

Plastic mesh 1s an open-weave geotextile that is composed of an
extruded synthetic fiber woven into a mesh with an opening size of less
than 0.5 cm (0.2 inch). Tt is used with revegetation or may be used to
secure loose fiber such as straw to the ground. The matenal is supplied
in rolled strips, which shall be secured to the soil with U-shaped staples
or stakes in accordance with manufacturers’ recommendations.

Synthetic fiber with netting is a mat that i1s composed of durable
synthetic fibers treated to resist chemicals and ultraviolet light. The mat
is a dense, three-dimensional mesh of synthetic (typically polyolefin)
fibers stitched between two polypropylene nets. The mats are designed
to be revegetated and provide a permanent composite system of soil,
roots, and geomatrix. The material is furnished in rolled strips, which
shall be secured with U-shaped staples or stakes in accordance with
manufacturers’ recommendations.

Bonded synthetic fibers consist of a three-dimensional geomatrix nylon
(or other synthetic) matting. Typically it has more than 90% open area,
which facilitates root growth. lts tough root-reinforcing system anchors
vegetation and protects aganst hydraulic lift and shear forces created by
high volume discharges. It can be installed over prepared soil, followed
by seeding into the mat. Once vegetated, it becomes an invisible
composite system of soil, roots, and geomatrix. The material is furnished
in rolled strips that shall be secured with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of
biodegradable fibers, such as wood fiber or coconut fiber, with a heavy
polypropylene net stitched to the top and a high-strength continuous-

filament geomatrix or net stitched to the bottom. The material is

designed to enhance revegetation. The material is furnished in rolled
strips, which shall be secured with U-shaped staples or stakes in
accordance with manufacturers’ recommendations.
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Geotextiles, Mats, Plastic Covers SS-7
and Erosion Control Blankets

Site Preparation

m Proper site preparation is essential to ensure complete contact of the blanket
or matting with the soil.

m  Grade and shape the area of nstallation.

®m Remove all rocks, clods, vegetation or other obstructions so that the nstalled
blankets or mats will have complete, direct contact with the soil.

m  Prepare seedbed by loosening 50 mm (2 in) to 75 mm (3 in) of topsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation.
Seeding after mat installation is often specified for turf reinforcement application.
When seeding prior to blanket installation, all check slots and other areas
disturbed during installation must be re-seeded. Where soil filling 1s specified,
seed the matting and the entire disturbed area after installation and prior to filling
the mat with soil.

Anchoring

m U-shaped wire staples, metal geotextile stake pins or triangular wooden stakes
can be used to anchor mats and blankets to the ground surface.

m  Staples shall be made of 3.05 mm (0.12 inch) steel wire and shall be U-
shaped with 200-mm (8-inch) legs and 50-mm (2-inch) crown.

m  Metal stake pins shall be 5 mm (0.188 in) diameter steel with a 40 mm (1.5
in) steel washer at the head of the pin.

m  Wire staples and metal stakes shall be driven flush to the soil surface.

m Al anchors shall be 150 mm (6 in) to 450 mm (18 in) long and have
sufficient ground penetration to resist pullout. Longer anchors may be
required for loose soils.

Installation on Slopes

Installation shall be in accordance with the manufacturer’s recommendations. In
general, these will be as follows:

m  Begin at the top of the slope and anchor the blanket in a 150 mm (6 in) deep
by 150 mm (6 in) wide trench. Backfill trench and tamp earth firmly.

= Unroll blanket downslope in the direction of water flow.

&
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Geotextiles, Mats, Plastic Covers = |gg 7
and Erosion Control Blankets

m  Overlap the edges of adjacent parallel rolls 50 mm (2 in) to 75 mm (3 in) and
staple every 1 m (3 ft).

m  When blankets must be spliced, place blankets end over end (shingle style)
with 150 mm (6 in) overlap. Staple through overlapped area, approximately
300 mm (12 in) apart.

m  Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

m  Staple blankets sufficiently to anchor blanket and maintain contact with the
soil. Staples shall be placed down the center and staggered with the staples
placed along the edges. Steep slopes, 1:1 (V:H) to 1:2 (V:H), require a
minimum of 2 staples/m2 (2 staples/yd2). Moderate slopes, 1:2 (V:H) to 1:3
(V:H), require a minimum of 1% staples/m2 (1 V4 staples/yd2), placing ]
staple/m (] staple/yd) on centers. Gentle slopes require a minimum of 1
staple/m2 (1 staple/yd2).

Installation in Channels

Installation shall be in accordance with the manufacturer s recommendations. In
general, these will be as follows:

m  Dig initial anchor trench 300 mm (12 in) deep and 150 mm (6 in) wide across
the channel at the lower end of the project area.

m  Excavate intermittent check slots, 150 mm (6 in) deep and 150 mm (6 in)

wide across the channel at 8 m to 10 m (25 ft to 30 ft) intervals along the
channels.

m  Cut Jongitudinal channel anchor slots 100 mm (4 in) deep and 100 mm (4 in)
wide along each side of the installation to bury edges of matting, whenever

possible extend matting S0 mm (2 in) to 75 mm (3 in) above the crest of the
channel side slopes.

m  Beginning at the downstream end and i in the center of the channel, place the
initial end of the first roll in the anchor trench and secure with fastening

devices at 300 mm (12 in) intervals. Note: matting will initially be upside
down 1n anchor trench.

@ In the same manner, position adjacent rolls in anchor trench, overlapping the
preceding roll a minimum of 75 mm (3 in).

m  Secure these initial ends of mats with anchors at 300 mm (12 in) intervals,
backfill and compact soil.

s Unroll center strip of matting upstream. Stop at next check slot or terminal
anchor trench. Unroll adjacent mats upstream in similar fashion, maintaining
a 75 mm (3 in) overlap.

c Caltrans Storm Water duallty Handbooks . . : » - Section 3
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Geotextiles, Mats, Plastic Covers " [ss-7
and Erosion Control Blankets

s Fold and secure all rolls of matting snugly into all transverse check slots. Lay
mat in the bottom of the slot then fold back against itself. Anchor through
both layers of mat at 300 mm (12 in) intervals, then backfill and compact soil.
Continue rolling all mat widths upstream to the next check slot or terminal
anchor trench.

m  Alternate method for non-critical installations: Place two rows of anchors on
150 mm (6 in) centers at 8 m (25 ft) to 10 m (30 ft) intervals in heu of
excavated check slots.

m  Shingle-lap spliced ends by a minimum of 300 mm (12 in) apart on 300 mm
(12 in) intervals.

m Place edges of outside mats in previously excavated longitudinal slots, anchor
using prescribed staple pattern, backfill and compact soil.

m  Anchor, fill and compact upstream end of mat in a 300 mm (12 in) by 150
mm (6 in) terminal trench.

m  Secure mat to ground surface using U-shaped wire staples, geotextile pins, or
wooden stakes.

m  Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (if specified for turf reinforcement)

m  Always consult the manufacturer’s recommendations for installation.
» Do not drive tracked or heavy equipment over mat.

®  Avoid any traffic over matting if loose or wet soil conditions exist.

m  Use shovels, rakes or brooms for fine grading and touch up.

= Smooth out soil filling, just exposing top netting of mat.

Temporary Soil Stabilization Removal

= When no longer required for the work, temporary soil stabilization shall
become the property of the Contractor. Temporary soil stabilization removed
from the site of the work shall be disposed of outside the highway right-of-
way in conformance with the provisions in Standard Specifications Section
7-1.13. If approved by the RE, the contractor may leave the temporary soil
stabilizer in place.

c Caltrans Storm Water Quality Handbooks Section 3
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Geotextiles, Mats, Plastic Covers

and Erosion Control Blankets SS-7

Maintenance and Areas treated with temporary soil stabilization shall be inspected as specified in
Inspection the special provisions. Areas treated with temporary soil stabilization shall be
maintained to provide adequate erosion control. Temporary soil stabilization
shall be reapplied or replaced on exposed soils when area becomes exposed or
exhibits visible erosion.

m  All blankets and mats shall be inspected periodically after installation.

m Installation shall be inspected after significant rain storms to check for
erosion and undermining. Any failures shall be repaired immediately.

= If washout or breakage occurs, re-install the material after repairing the
damage to the slope or channel.

c Caltrans Storm Water Quality Handbooks Section 3
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Geotextiles, Mats, Plastic Covers SS-7
and Erosion Control Blankets

Typical Installation Detail
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TERMINAL SLOPE AND CHANNEL

ANCHOR TRENCH
NTS

INITIAL CHANNEL ANCHOR TRENCH
NTS

Stake ot 1T m to
1.5 m intervals

ISOMETRIC VIEW

NTS 100 mm x 100 mm
(onchor shoe

100 mm

Y 150 | mm
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DN,
Y

N 7
/\/ <//// BA QNN

150 mm 100 mm
INTERMITTENT CHECK SLOT LONGITUDINAL ANCHOR TRENCH
NTS NTS

NOTES:

1. Check slots to be constructed per manufacturers specifications.
2. Stoking or stapling loyout per manufocturers specificotions.

3. Install per manufacturer's recommendations
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Geotextiles, Mats, Plastic Covers
and Erosion Control Blankets

Typical Installation Detail

150 mm x 150 mm
oncher trench
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Mats/blankets should
be installed vertically
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eotextile filter
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TYPICAL SLOPE “~ K\//\\?{\/‘/.\/,/\\\\\ - typical treatment.

SOIL_ STABLIZATION

NTS WET SLOPE LINING

NTS
NQOTES:

1. Slope surface shall be free of rocks, clods, sticks
and grass. Mats/blankets shall have good soil contact.

2. Lay blankets loosely and stake or staple to maintain
direct contact with- the soil. Do not stretch. :

3. Install per manufacturer’s recommendations
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Wood Muliching - ISS-8

Standard Symbol

BMP Objectives
® Soil Stabilization
0 Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

‘Definition and Wood mulching consist of applying a mixture of shredded wood mulch, bark or
Purpose compost. Wood mulch is mostly applicable to landscape projects.

The primary function of wood mulching is to reduce erosion by protecting bare
soil from rainfall impact, increasing infiltration, and reducing runoff.

Appropriate ' Wood mulching is considered a temporary soil stabilization (erosion control)
Applications altemative in the following situations:

®m  As a stand-alone temporary surface cover on disturbed areas until soils can be
prepared for revegetation and permanent vegetative cover can be established.

m As short term, non-vegetative ground cover on slopes to reduce rainfall impact,
decrease the velocity of sheet flow, settle out sediment and reduce wind
erosion.

Limitations @ Wood mulch may introduce unwanted species.

m  Shredded wood does not withstand concentrated flows and is prone to sheet
erosion.

m  Green material has the potential for the presence of unwanted weeds and other
plant materials. Delivery system 1s primarily by manual labor, although
pneumatic application equipment is available.

c Caltrans Storm Water Quality Handbooks . Section 3
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Wood Mulching SS-8

Standards and Mulch Selection

Specifications There are many types of mulches, and selection of the appropriate type shall be

based on the type of application and site conditions. Prior to use of wood mulches,
there shall be concurrence with the District Landscape Architect since some mulch
use on construction projects may not be compatible with planned or future

projects. Selection of wood mulches by the Contractor shall comply with Standard

Specifications Section 20-2.08, and must be approved by the Resident Engineer
(RE).

Application Procedures

Prior to application, after existing vegetation has been removed, roughen
embankment and fill areas by rolling with a punching-type roller or by track
walking. The construction-application procedures for mulches vary significantly
depending upon the type of mulching method specified. Two (2) methods are
highlighted here: :

m  Green Material: This type of mulch is produced by recycling vegetation
trimmings such as grass, shredded shrubs and trees. Methods of application

are generally by hand, although pneumatic methods are available. Mulch shall
be composted to kill weed seeds.

— It can be used as a temporary ground cover with or without seeding.

—  The green material shall be evenly distributed on site to a depth of not
more than 50 mm (2 in).

m  Shredded Wood: Suitable for ground cover in ornamental or revegetated
plantings.

—  Shredded wood/bark is conditionally suitable; see note under limitations.

—  Shall be distributed by hand (although pneumatic methods may be
-available).

—  The mulch shall be evenly distributed across the soil surface to a depth of
50 mm (2 in) to 75 mm (3 in).

®  Avoid mulch placement onto the traveled way, sidewalks, lined drainage
channels, sound walls, and existing vegetation.

m  All material must be removed before re-starting work on the slopes.
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Wood Mulching . SS-8

Maintenance and @ Regardless of the mulching technique selected, the key consideration in
Inspection Maintenance and Inspection is that the mulch needs to last long enough to
achieve erosion-control objectives. If the mulch is applied as a stand-alone
erosion control method over disturbed areas (without seed), it shall last the
length of time the site will remain barren or until final re-grading and
revegetation.

m  Where vegetation is not the ultimate cover, such as ornamental and landscape
applications of bark or wood chips, inspection and maintenance shall focus on
longevity and integrity of the mulch.

: Caltrans Storm Water Quality Handbooks
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Earth Dikes/Drainage Swales SS-9
and Lined Ditches

Y ) E—

MMM,

Standard Symbol

BMP Objectives
® Soil Stabilization
O Sediment Control
o Tracking Control
o Wind Erosion Control
o Non-Storm Water Management
o Materials and Waste Management

Definition and These are structures that intercept, divert and convey surface run-on, generally
Purpose sheet flow, to prevent erosion.

Appropriate ® Earth dikes/drainage swales and lined ditches may be used to:

Applications
—  Convey surface ninoff down sloping land.

-~ Intercept and divert runoff to avoid sheet flow over sloped surfaces.

—  Divert and direct runoff towards a stabilized watercourse, drainage pipe
or channel.

—  Intercept runoff from paved surfaces.
m  Earth dikes/dramage swales and lined ditches also may be used:
—  Below steep grades where runoff begins to concentrate.
~  Along roadways and facility improvements subject to flood drainage.
— At the top of slopes to divert run-on from adjacent or undisturbed slopes.

— At bottom and mid-slope locations to intercept sheet flow and convey
concentrated flows.

m  This BMP may be implemented on a project-by-project basis with other

BMPs when determined necessary and feasible by the Resident Engineer
(RE).
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Earth Dikes/Drainage Swales SS-9|

and Lined Ditches

Limitations = Earth dikes/drainage swales and lined ditches are not suitable as sediment
trapping devices.

m  May be necessary to use other soil stabilization and sediment controls, such
as check dams, plastics, and blankets, to prevent scour and erosion in newly
graded dikes, swales and ditches.

Standards and m Care must be applied to correctly size and locate earth dikes, drainage swales
Specifications and lined ditches. Excessively steep, unlined dikes and swales are subject to
erosion and gully formation.

m Conveyances shall be stabilized.

m  Use a lined ditch for high flow velocities.

a  Select flow velocity based on careful evaluation of the risks due to erosion of
the measure, soil types, over topping, flow backups, washout, and drainage
flow pattems for each project site.

m Compact any fills to prevent unequal settlement.

m Do not divert runoff from the highway right-of-way onto other property.

m  When possible, install and utilize permanent dikes, swales and ditches early
in the construction process.

m  Provide stabilized outlets. Refer to SS-10, “Outlet Protection/Velocity/
Dissipation Devices.”

Maintenance and ® Inspect temporary measures prior to the rainy season, after rainfall events,
Inspections and regularly (approximately once per week) during the rainy season.

m  Inspect ditches and berms for washouts. Replace lost riprap, damaged linings
or soil stabilizers as needed.

m  Inspect channel linings, embankments, and beds of ditches and berms for
erosion and accumulation of debris and sediment. Remove debris and
sediment, and repair linings and embankments as needed or as directed by the
RE.

m  Temporary conveyances shall be completely removed as soon as the
surrounding drainage area has been stabilized, or at the completion of
construction.
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Earth Dikes/Drainage Swales SS-9

and Lined Ditches

Stabilizing cover,
when needed

Natural ground line

Flow

Compacted fill

1:2 (V:H) slope
ar flatter

= TYPICAL DRAINAGE SWALE
NOT TO SCALE

NOTES:
1. Stabilize inlet, outlets and slopes.
2. Properly compact the subgrade, in

conformance with Section 19-5 of the
Caltrans Standard Specifications.

Stabilizing cover,
when needed

- 600 mm

Compacted fill

TYPICAL EARTH DIKE

NOT TO SCALE
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