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State of Florida

Erosion and Sediment Control
Designer & Reviewer Manual

A statewide, collaborative effort
DEP, WMDs, USGS, FDOT

Direction for designing and reviewing
effective Stormwater Pollution Prevention
Plans (SWPPP)

A storehouse of guidance on E & SC tools
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Presents a consister

ovides mea nf_'y,ghgfu 3
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State (ERP) and Federal (NPDES) permits:

Must use BMPs to prevent the downstream
discharge of sediment and turbid water

FDEP and FDOT:

Manual is the source for BMPs in both permits.




Five separate sections covering different
aspects of the Stormwater Pollution
Prevention and Erosion Control Plans.

Five appendices that cover specific
scenarios and provide inspection forms and
typical detail examples.

Section I - General Information

Section II - Developing Effective SWPPPs and
E&SC Drawings

Section III — Erosion Control Methods

Section IV - Sediment Containment Systems

Section V - Temporary Construction Site BMPs
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Most current BMPs and methods
Selection — when to use / when NOT to use

Maintenance — when and how often

Installation - typical details

For example...

Rolled Erosion ControFProducts

STATEOF FLORIDA EROSION & SEDIMENT CONTROL - DESIGNER & REVIEWER MANUAL

WHAT 15 IT5 PURPOSE?

To protect a drainage channel agninst erosion due to lowing water.

WHERE AND HOW 15 IT COMMONLY USED?

*  Indrainage channels where vegetation needs to be established and significant flows
osur,

WHEN SHOULD IT BE INSTALLED?

#  While construction activitics ane occurring.

*  Adber Grading activities are finished.

WHEN SHOULD IT HOT BE NSTALLED?

*  Ohver impervious surfaces. On very rough ground,

WHAT KEEDS TO BE INSPECTEDT?

*  Does the RECP display any damage? Was the channel bed smooth when the

RECP was installed?

Have check structures (aple of trench) been I water flowing under the blanket and

imstalled? causing erosion?

Are sufficient numbers of staples used? Is the comrect material used?
Was seed planted hefore installing the RECP? Shoukd straw mulch be used?

WHAT BE

Repair and replacement of material, = Repair of eroded ground.
NOTES

Frosion Controd Blankets { ECTs) are composed of natural material inchsding strow, striws

coconail, eocomut (0f corh, wood excelsior, and so forth. They must be beld in place with

netting sewm on bath sides of the material.

e type of Turf Rei Mats {TRMs) pased of 100% poly fenc or nybon

and beld in place with netting sewn on bath sides of the material

Another type of TRM s composed of straw-coconut or coconut matter reinforced with

stransds of polypropylene thresds and all held in place with nefting sewn on bath sides of the

miaterial

Ehesigners must complete shear stress and velocity calculations in selecting an FCH or TRM
for drainage channcls.
Additional information abour ECHs and TRMs can be found an www.geigong.

sacxruin

EDGE OF WATERIAL Cal B SECURED N A TREMGH
W STAPLES AN BACULLED

STAPLE THE LEADING EDGE M &
TRENCH, BACKFLL. MO COMPACT
E om

DOWNSTREAM [DOE CF MATERIAL CAN BE

STABLIZED BY STAPLNG

OVIRAP TME TWO MATIRIALS AKD STAPLE BACKTLLING CRf B INSIHTIG 5TAPLLS
TOGETIAER A% A QMECK STRUCTURE ABOUT 13-iM, APART

PLACE STAPLES ADOUT 24-Ii APART ALONG THE FLOW UNE
CREATE A CHECK STRUCTURE BIY PLACING A ROW OF STAPLES ABOUT 2-IN. APAR
THl WATEMAL WOTH, CHICKS ARLC TO BE WNSTALLED ABOUT 25 FT, TO 33 FT. APaRT
ALONG THE WATERIAL LENGT A RIPRAP CHECK STRUCTURE CAN BIE USED N PLACE OF
STAPLES.
SUFFICIENT NUMBER OF STAPLES MUST BE USED TO SECURE MATERIAL TO THE SO
WHEN MORE THAN ONE BLANKET 1S REQUIRED, OVERLAP WATERIAL BY AT LEAST 80
INCHES.

Szl

INSTALLING A DRAINAGE CHANMEL RECP
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Slope bralAs

STATEOF FLORIDA EROSION & SEDIMENT CONTROL - DESIGNER & REVIEWER MANUAL

Slope Drain for Small Baging

WHAT 15 Ims PurpPose?

T protest hillside surfaces against erosion due 1o concentrated Mows of rano il waters.
WHERE AND HOW IS IT COMMONLY USED?

= O fill shopes. ®  Oncul shopes.

'WHEN SHOULD IT BE INSTALLED?

= While construction activilies are occurring.

= After Grading activities are finished.

WHEN SHOULD IT NOT BE INSTALLED?

» When contributory basing are large (usually greater than five acres).
'WHAT NEEDS TO BE INSPECTED?

* Are there arcas where the canthen berm has Is waater flowing around the slope
been breached? drainpipe?
Is water discharging onto an embankmen? Is the pipe secured to the hillside?

Is there protection (i.e. riprap) at the
end of the slope drain?

Whar AN BE

®  Repair or replacement of slope dram. Replacement of riprap.
*  Repair breached sections of carthen berm.
USED ATE PIPE
D=4.29x0Q"=4.29x (CiA)"¥
Where D = Pipe diameter (inches)
) = Peak fload flow for the design storm event (¢fs)
€ = Runofl coeffickent
i = Rainfall mtensity (inches/hour)
A = Comiributing ara (acres)

AT WATCRS WSt
B SIVERTED, /N TANE
#4@ TORGID WD T i3

CURE PPE T HLLSDE
swus DATVEN AT LEAST 8- «

5003 OF DE PPE

WOOD STAKLS DEIVIN AT
\nsr; . N0 TS Gou
TH SOES OF THE

SESCHARGE WATER ONTO
'l—mn 02 A TRU

DRAIN FOR BASINS

Sediment Containment=Systems

STATE OF FLORIDA ERDSION & SEDIVENT CONTROL - DESIGNER & REVIEWER MAXUAL

WHAT 15 ITS PURPOSET

To cause the deposition of large diameter suspended paniches in rusoff waters from small
costributory hasins,

WHERE AND HOW I5 T COMMONLY USED?

= O constnaction sites. *  Low pointof small drainage basins.

®  Arcas where limited space exists for o *  Where capture of larger size particles found
sediment comainment systenm. in runofT watcrs is requined.

WHEN SHOULD IT BE INSTALLEDT

*  Before construction activities begin.

*  Whike construsction activities are occurring,

= To treat waters being pumped from behind cofferdams and for dewatering activithes.

WHEN SHOULD IT NOT BE INSTALLEDT

®  After grading activities are finished

= As the only method 1o capture suspended particles withoul some type of chemical treatment.

WHAT HEEDS TO BE NSPECTED?

*  How much sediment is in the chamber? Willl runofT flow over the riprap outhke

structisre’

Are the lengihs and widths comect as

cakulated by the Designer?

*  Should the riprap outlet structure be wider? Is the inflow higher than the outflow?

What

= Removal of sediment. Repair of destroyed ripeap.

*  Repair of destroyed embankments.

* Will the structure capture runofT?

Ensure establishment of vegetation occurs
o all embarkmenis.

Notes
= The kength parameter i 1o be reduced by $0% (Le., Laaa ™= % 5 Length) as calcubated by the
Ihesigner from equations found in the pre-sedimentation hasin section,
= Develop the outlet structure so that it is able 1 safely convey flood fows fior design storm
events

STATE OF FLORIDA FROSION & SEDIMENT CONTROL -DESIGNER & REVIFWER MANTAL

tzmms: NATERAC L AT WATURE O 6 10 12
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OUTLET VIEW
CONTRIBUTING AREA MUST NOT BE LARGER THAN 5.0 ACRES.

NOT EFFECTIVE FOR REMOMING FINE LOAM/CLAY PARTICLES SUSPENDED IN
RUNCFF WATERS,

GNGE THE POND IS FULL, INFLOW WL EGUAL QUTFLOW.
1

DOUBLE CHAMBER SEDIMENT CONTAINMENT SYSTEM
Figure IV-36- lllustration of a Double Chamber §CS

L S R ——
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Inlet Protection‘Dewiees

STATE OF FLORITA EROSION & SETIVENT CONTROL - BESHNER & REVIEWER MANUAL

WHAT 15 M5 PuReose?

Temporary barriers to cause waters io pond and drain so that sediment can scitle out of runaff
walérs while comtruction activitics ocar.

WHERE AND HOW I3 [T COMMONLY USEDT

* Arund median inkts. = Arvund inlets 10 which runoff flows.

WHEN SHOULD IT B NSTALLED T

*  While constnsction activities ane occurming.

* Only where “asmp” conditions exist.

WHEN SHOULD IT KOT BE IRSTALLEDT

*  Affer comstruction activitics are completod.

*  Where “sump” conditions do nof exit.

= In locations that could lead to potential flooding such as encroachment on travel lanes of 3
roadwiry.

WHAT NEEDS TO DE NSPECTEDT
Has the uni been placed over the grate? Do “sasmmp™ conditions exist?

s there sufficient sail or gravel o scal the s the fabric saterial 1om?
cover?
Does accumalabed sediment cover 23 of I the frame sill sapporting the fabrc
the fiker barvier height? matcrial?

* Does it sppear that nenofTis flowisg under  »  Dhoes runodf drain theogh the fibric
the fabric material? material?

WHAT MAINTAINENCE ACTIVITIES CAN BE EXPECTEDT

*  Repair and replicement of gravel inihe  + Remaval of sediment amend the wnit,
pocket

*  Replacement of fabric matcrial.

NOTES

These barricrs are fo b installed im “surp” conditions only. 1fplaced in fron of inlts on a
grade, runofT will be diveried 10 dowestream locations and coukd cause flooding.
I is critical that a good scal exist between the ground and fabric material wsing adoquate
amounts of soil or gravel
Multiple types o mdia are available for this system. The correct type of fier fabric
shoukd be chy iders both safity and cvi X

el SRR B
O ENBURE & G000 S

SECTION A-A

FRAME & FILTER BARRIER FOR AREA DRAINS

Figure V-47: lllustration of a Frame & Filter Barrier for Area Drains.
R S R —————

v

Appendix [ - Coastal Applications

Appendix II - Dewatering

Appendix III - Polymers and Alum

Appendix IV - Inspection Forms
Appendix V - Big Box/Highway E&SC

Plan typical details
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Coastal Applications

Construction sites in a coastal environment present
unique challenges because of the direct link to
sensitive water bodies and the limited available area to
implement erosion and sediment control practices.

This Appendix presents technologies available to
designers, hydrologists, and construction personnel for
mitigating erosion and sedimentation in coastal areas
of Florida.

Coastal Applications

The information provided for each technology
includes:

A description of the technology.
The general purpose(s) of the technology.

Considerations for implementation of the
technology in coastal areas.

When the technology should be installed.

Where and when the technology should not be
installed.

Inspection and maintenance needs
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Coastal Applications

. Salt-Tolerant Native Plant

Salt-’

~ Extablishing permanent vegetation through Seeding, sodding, or iransfer of adull plants that arp 10
o low-nutnent mineral sas and sakne moisture. Common seed fypes used in Fionda are bahia,
o T pes Ihat are being
Resource Conservatrn Servce for femporary or permanent sfat
s ol SCon My e sviati for UBe A sastem o wckangr
s muhly, MM&WWHRCS‘W mmmmmwwmm
Florida an contipeds, bania, and bermuda sod

WHAT IS ITS PURPOSE?
*  Toprotect exposed scil from wind and raindrop smpact
Ppleasing, natural 2 suring

WHERE AND HOW 1S IT COMMONLY USED IN COASTAL AREAS? ;h ""P:‘”B"
sm-wunmmunmwunmumuwm be selecied. In agdition, k

m-ﬂengmmnﬁpnmuﬂumm
lmumon ly as a guide. C: umm-m Chickasaw Plum
muhm ""nmm”“m"’mdm“':,ﬁﬁ"w“ peant Cherry Laursl Prunus cariniana

Likewase, the bulkc through the Quercus il

Ammnm of Florida Native Nurseries via their website: Laurel Gk s
In additon 1 Me grass types listod in the description above, plant ane native o

Watr Cak Quercus nigra

spocies that
Flarida and are abie 1o grow well in low- 1o high-salt snviranments ar kated in Table 2 Bald Cypress Taxcdium distichum
Plans that are consadored ko have “good” salt tolorance are very resistant o hrisimas Bery | Lyckim camanianum

salt crft and moisture and shoukd ba selected for highly exposed emvircnments. Sabal parnetic

Plarts that am considared to have "modarate” 53l folorance an resistant 1o Eonca ropes

Yucca alodols

The geographical range in Florida is indicated by: n = north, © = central, s = Yucea filameniosa
south

Gamvarry lhex glabra
Piant seeds can be applied by hand or hydroseeder. wrighti
For most effective coverage. exposed sod surface should be loose {uncompacted) at time of Bacchans hasmiola
spphcation. Soil areas can ba roughened by roling e surlece with 8 crimping of punching- | Gods Bacibons | Pediantws
type rofier or by track waking to increase the sof surface area availabie for seeding et
For best results, cover seeds o plants with a ight mmmmuwhmulumu _Mmmnmh
seeds in place, 10 retain . and to control soil ring seed oo Suruer
establahment  Folow guidehnes for selecton and appacation l!l“'um uncer Ipeenona pis-caprae
'ﬂdﬁullcm in this Appendic.
of a soil binder may bifize hydraulic mulch and seed 1o ’M"!m
nlwlw;onww @nd continued growth of vegatation. Follow guidelines for binder
selection and application rates under “Soil Binders” in this Appendix.
Due to the lack of nulrents in most coastal soils, m-wmmﬂommn Unoia pansculata
o Zamia pumia

mwwwnmmwnm

Ancther method of rapid soil
lay %0 along the exposed soi area and plant smal, native piants by and winin smal
parforations of the sod. The native plants aventually over-Grow and out-compate the
sumounding sod for available nutnents.

Construction Site Barrier
- instaling &
sathen dikes. -

WHAT 15 TS PURPOSE?
L Tnmummm{mmnmhm wdes, and nunoff

+ Tolimt transler

WHERE AND HOW IS IT COMMONLY USED IN COASTAL AREAST
N " desianed I brovk

2 reasonable design storm surge
+ Atemporary barier may be
lemporary bamier.

. ] s specific 10 type of bamier

WHEN SHOULD IT BE INSTALLED?
Belfore

WHERE AND WHEN SHOULD IT NOT BE INSTALLED?
#  In areas where coastal widife habitat must not be disturbed.
. In the landszape & priaity.

W'HII NEEDSTOBEIBFECTEDT

. for any breach in bamier, ity any
m«wmmwumm subrsequent erosion andior transfer of
sediment from construction site o water body.

WHAT MAINTENANCE ACTIVITIES CAN BE EXPECTED?
* Maintain and re-construct bamiers as needed.

Mores :
o actiies ay b iad afer pacamentof b Coastal construction along US Hwy 1, Key West, FL

deawmummwn e prefessional sis of 3 suchsal (Source: James Smact, 2006)
"w
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Coastal Applications

Design Example

A designer on a coastal construction project needs to determine the expected range of tide
elevations at the site over the period of construction—June 15 — September 30, 2007—to
correctly locate and design a construction site barrier. The construction site is near Naples, FL.

The designer visits the National Oceanic and Atmospheric Administration (NOAA) website:

The designer selects a nearby tidal station by scrolling through the list of stations on the
website. Once the station is selected, actual tidal data from the previous 2 days can be viewed.
To pull predicted values for tide elevations for the period of construction, the designer selects
the "Tide Predictions” tab on the left side of the screen (see screen capture). The designer
selects the dates of the planned period of construction and can view a graphical or tabular
summary of hourly tide elevations for that period.

From the predicted data for the construction period, the expected maximum high tide elevation
is 3.60 feet above mean low-low water elevation. The expected minimum low tide elevation is
1.00 foot below mean low-low water elevation. Therefore, there is an expected tide range of
4.60 feet during the construction period.

The designer can specify the height of the barrier so that it rises well above the expected
maximum high tide elevation to protect the construction site from erosion from waves and tides.

Another NOAA web resource for current and historical data from tidal menitoring sites is as
follows: http://tidesonline.nos.noaa.gov/gecgraphic.htmi

Polyacrylamides (PAM

Water-soluble anionic polymers
Used ....

to minimize soil erosion

to decrease loss by binding soil particles, especially
clays

as a water treatment additive to remove suspended
particles from runoff.




Polyacrylamides (PAM)

In use in other industries

still considered an “emerging technology”

Agencies involved in this Manual recognize the
potential of PAMs for preventing erosion and controlling
sedimentation

From the simple.....

: Step 1: Hydroseed

Step 2: Cover

Limitations: Soil Samples must be tested for effectiveness so that a performance based
criteria is implemented. Other limitations include slope steepness, type of clay
(solubility, swelling characteristics, efc.)

8/4/2008
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Polyacrylamide Application

' Step 1: Matting Step 2: Apply powder

Limitations: Soil Samples must be tested for effectiveness so that a performance based
criteria is implemented. Other limitations include slope steepness, type of clay
(solubility, swelling characteristics, etc.)

To the not sosimplel!

Dispersion Field, covered in
jute with checks built in

Plastic lining, due to highly
erosive nature of soil

Mixing Dispersion
Plunge System Field

8/4/2008
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Polyacrylamide Enhanced Water
Treatment Systems

e

Was This Manual Necessary?

Yes!

Practices have not kept pace with developments

Wrong BMPs used - hay bales and silt fence
New BMPs not being used
PAM

“Cookie cutter projects”

8/4/2008
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What is FDOT Doing Now?

Erosion and Sediment Control Task Team

Design, Drainage,
Construction, Specifications, -§
Estimates, Environmental BSW DY
Management

Crafting New Specification

Training for the Manual

Developmental Section 104
Specification

References the Manual as the source for erosion
prevention and sediment control materials and methods
for contractors.

Requires the contractor to develop their own site specific
sediment and erosion control plan as part of the SWPPP.

Establishes performance standards for the design,
implementation and maintenance of the contractor’s plan.

13
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Developmental Section 104
Specification

The contractor has to be involved in a site specific
E&SC plan since they know how they want to build the
job.

End job site “discussions” over design versus
implementation in the event of a failure

Provide the contracting industry with the best
“toolbox” of materials and methods available to erosion
and sediment control

Proposed Training Course

Developed by the UCF Stormwater Management
Academy in conjunction with

HydroDynamics Inc.
Applied Polymer Systems

Course will consist of three days of instruction
centered on problem solving followed by a
comprehensive final exam.

Tentatively, will be taught at UCF.

14
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Research

Management
ACADEM

Crood Weter™ Gaag¥

Dr. Marty Wanielista - Dr. Manoj Chopra

Rainfall Simulator

Future Manual Updates

Performance and Index Testing of BMPs

15



8/4/2008

DOT Directiofl

Use Manual on Design / build Projects

Future: Require Manual on All Projects

Specs and training needed first
Contractor-driven E & SC Plans

NO MORE FINES FROM FDEP

DESIGNERS....

e

y_%-«p”
(e
S\

A

¢i

WE WANT YOU!!

16
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To Check Qut This
Manual!!

http://www.stormwater.ucf.edu/

S

Questions or Comments?

Larry.Ritchie@dot.state.fl.us Rick.Renna@dot.state.fl.us
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