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Purpose and Use of this Manual

This manual was prepared as a field guide for urban, suburban, and rural public
and private landowners and land users, including contractors, field workers,
homeowners, and public officials, to minimize coastal impact from recreational
and developmental activities.

This manual provides a comprehensive overview of the nonpoint source

pollution Best Management Practices (BMPs) specific to the Louisiana Coastal
Zone. This manual is only one part of the Coastal Nonpoint Pollution Control
Program (CNPCP) efforts. The overall goal of the program is to protect,
maintain, and sustain Louisiana coastal waters and wetlands. This manual
provides thorough, concise, and efficient communication of Louisiana coastal

BMPs to anyone involved in the use of Louisiana coastal resources. The
recommendations provided in this manual were determined based on cost

efficiency, effectiveness, relevant usage in other coastal states, and ease of
design and construction. These recommendations are based on local site
judgments and are not intended to supersede local ordinances or good

engineering judgment.

CNPCP would like to thank the private and public participants who have helped
in the development of this manual including members of the Calcasieu and

Vermillion Parish Police Juries, representatives from the Louisiana Corps of
Engineers, the Louisiana Department of Natural Resources, and Providence
Engineering and Environmental Group LLC.

For more public education/outreach and other program efforts beyond this

manual, please visit the CNPCP website at:
http://dnr.louisiana.gov/crm/coastmgt/interagencyaff/nonpoint/nonpoint.asp

Denotations

. Pages with a green box in the upper corners are construdpmatific BMPs

Additional note: Slope ratios are presented as horizontal (run) : vertical (rise)
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Background and Introduction

r
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The Louisiana Coastal Zone

In 1990, the Coastal Zone Act Reauthorization Amendments (CZARA) were
passed. These amendments required the development and implementation of
CNPCPs in states with federally approved coastal zone management programs.
The Louisiana CNPCP must implement management measures that address the
control and prevention of nonpoint source (NPS) pollution from five designated
sources: agriculture, forestry, hydromodification, marinas and recreational
boating, and urban runoff. The developed management measures must be
approved by both the National Oceanic and Atmospheric Administration
(NOAA) and the United States Environmental Protection Agency (USEPA).

In response to CZARA requirements, management measures were thoroughly
researched, evaluated, and approved by USEPA as appropriate and effective
coastal zone management practices. These recommendations do not represent
mandated government regulations. Rather, this manual is the result of CNPCP
efforts to prevent the necessity of increased state and federal regulation of
coastal zone activities. These BMPs are intended as voluntary guidelines. We
are dependent upon the cooperation of government agencies and private
citizens to help implement these BMPs.

Three manuals have been developed which address NPS pollution from three

major sources: urban storm water runoff, urban storm water from roads,
highways, and bridges; and hydromodification.

Louisiana Coastal Zone BMPs: Hydromodification ii



List of Contacts

USEPA

Regional

Region 6 Office (Dallas, TX) Wetlands Information

Telephone: 2146656450 Wetlands.helpline@epa.gov
Telephone: (800) 832828

LDEQ

Single Point of Contact (SPOC)
SPOC (Teftree) 2252193640

8887635424

LA State Police (For Spill Emergencies)

24-Hour Hotline
24-Hour Hotline (Toll Free) 2259256595
877-9256595

LDNR

Louisiana Dept. of Natural Resourse
Coastal Management Division

P.O. Box 44487

Baton Rouge, LA 70804

Telephone: (225) 3427591

Toll Free: (800) 2674019
http://dnr.louisiana.gov/crm/

LSU AgCenter
Soil Fertility/Nutrient Management

Telephone: (225) 5786083
www.|suagcenter.com/stpal
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Permit Information

In 1987, the Clean Water Act established guidelines to control nonpoint source
pollution. The Coastal Zone Act Reauthorization Amendments of 1990
entrusted coastal states with the responsibility of managing coastal resources.
In 1996, Louisiana was delegated administrative authority to regulate storm

water discharges through the Louisiana Pollutant Discharge Elimination System.

Activity Permit # | Notice of
Intent (NOI)
Construction
Small (15 acres) LAR20000( N/A
Large (> 5 acres) LAR10000( CSWG
Industrial (Multi-Sector General Stormwater Permit) LARO05000(0 MSGPG
Sand and Gravel Extraction LAG49000( SCCZ>

Municipal Separate Storm Water Sewérs
Small LAR040004 MS4G
aSRAdzY o0x mnnInnn LIS2 LM MS4G
[FNBS ox wpnnnn LIS2LX S MS4G

—. tn,

Cement, Concrete, and Asphalt Facilities LAG11000( CCAF5

Dewatering of Petroleum Storage Tanks, Tanks Beds, New |LAG30000( DPSIG
Tanks, and Excavations

Oil and Gas Exploration, Development and Production Faciliti LAG33000( CWOGH>
Within Coastal Waters

Potable Water Treatment Plants LAG38000( H20-G

Automotive, Motorcycle, and Recreational Vehicle Dealership| LAG47000( ARBG
Paint and Body Shops, Automotive Repair and Maintenance

Shops
Light Commercial Facilities LAG48000( LCFG
Sanitary
< 5,000 gpd LAG53000¢ WPSG
< 25,000 gpd LAG54000¢ WPSG
< 50,000 gpd LAG56000(¢ WPSG
< 100,000 gpd LAG57000¢ WPSG
Hydrostatic Testing Wastewater LAG67000( HSTG
Exterior Vehicle Washwater LAG75000( CWG

Construction, Demolition Debris and Woodwaste Landfills LAG78000( C&DG

Implementing Corrective Action Plans for Cleanup of Petroley LAG83000( PSTG
UST Systems

Treated Groundwater, Potentially Contaminated Stormwater, | LAG94000( CGWG
and/or Associated Waters
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Hydromodification Overview

Hydromodification refers to activities that are done in or around bodies of

water that change natural hydrologic flow, sediment load, or runoff

characteristics.  Hydromodifications affect our bayous, canals, channels,
estuaries, lakes and rivers. Hydromodification nonpoint source impacts to
these water bodies results in water quality degradation, accelerated erosion,
increased sedimentation, and habitat reduction or elimination.

Some of the most common hydromodification activities in the Louisiana Coastal
Zone are:

Bank Stabilization (ex. Riprap)Flow Regulation Activitigex. Locks/dams)
Channel or Shoreline Clearing Gradient Increases

Channelization In-Stream Construction (ex. Bridges)
Culvert Installation Levee Construction

Decreasing Channel Length Stream or Wetland Fills

Draining or Filling Activities  Waterway Relocation

BMPs for Hydromodification have been divided into three categories:
® Sediment Control
e \Waterway Protection

e Runoff Conveyance

1 Louisiana Coastal Zone BMPs: Hydromodification



Hydromodification Overview

Sediment Control

Sediment control practices are based on the presumption that storm water will
transfer and deposit a certain amount of the particulate matter to receiving
waters during runoff. The USEPA has recognized suspended solids as the
YydzYo SN 2y S AYLI ANNXSYG 2F GKS bl dAz2yQ:
temporary measures that can be used alone or in combination to control
sediment unloading, reduce suspended solids, and maximize pollution
prevention.

Waterway Protection

Waterway protection practices are meant to protect the integrity of channel,
ditch, lake, river, and other waterway banks and beds. These practices work to
prevent erosion by decreasing the impact energy of the water on the bank.
There are a number of different measures that can be used to prevent erosion
including channel shaping and channel reinforcement.

Runoff Conveyance

Storm water runoff that is not evaporated or infiltrated can lead to surface
erosion or may transport contaminated runoff and sediment to coastal
receiving waters. Therefore, excess storm water runoff needs to be
concentrated and directed into channels to prevent erosion and the potential
contamination of surface water. Runoff conveyance practices can employ a
number of different BMPs which serve to safely transport storm water.

Louisiana Coastal Zone BMPs: Hydromodification 2



BMPs
Sediment Control

RIPARIAN BUFFER
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o Photo courtesy of USDA NRCS
Definition

A riparian buffer is an area of restricted development along a shoreline,
wetland, or stream. These buffer zones are usually composed of both grass and
deeply rooted vegetation such as trees and shrubs.

Purpose

To provide physical protection of a water body or wetland from disturbance by
slowing runoff velocity and aiding in bank erosion prevention through the use
of a combination of various plant systems

Applicability

e Areas where waterway ecosystems and habitats need to be conserved
e In areas where restricted use will provide storm water and flood control
management benefits

3 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Sediment Control

e« In the prevention of waterway pollution from sediments and othe

contaminants

Planning Considerations

To avoid ineffective channel flow through the buffer, these areas should
designed to have storm water capture areas such as depressions, grass filt€

or filter strips.

Recommended Specifications

Sediment Control

« When able, protect native trees, shrubs, and other vegetative ground cover

by planning construction activities around riparian zones.

« If establishing new vegetation, be sure to chose a variety of native plant

species.

« Buffer zones should have a width of at least2lbfeet on both sides of the

waterway; ideal widths are 2500 feet on each side.

o Buffer zone widths should be increased to treat sheet flow that is coming

off of slopes.

FastGrowing Native Tree Sp

Bank
Plantings

ecies

Grass

\Filter

STTESTESE

Maintenance

Occasional inspection is necessary to ensure that environmental conditions or

neighboring land use is not overloading the buffer area.

Louisiana Coastal Zone BMPs: Hydromodification
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BMPs
Sediment Control

VEGETATED FILTEREIR

Photo courtesy of Alabama SWCC

Definition/Purpose
Vegetated surfaces that are designed to treat sheet flow from adjacent
surfaces. This practice is successful in decreasing runoff velocities, filtering

particulate pollutant, promoting soil infiltration, and in some cases,
groundwater recharge.

Applicability

Large areas of lowelocity, sheet flow surface runoff

5 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Sediment Control

Planning Considerations

In order to be effective, strips must be properly designed. If sheet flow can
be maintained and highelocity channels are allowed to form, the
effectiveness of this practice can be compromised.
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Recommended Specifications

« Filter strips should be used on slopes with 2% (minimum) to 6% (maximum)
grade.
« Minimum effective filter strip widths (feet):

Table adapted from LDEQ, BMPs for Hydromodification Activities

Soil Slope  Surface Distance Draining Across Filter (ft)
Type (%) 050 5175 76100 101150 151+

1 X y 10 12 15 18 20 )

1 8.1-12 12 15 18 20 20 Min.
effective

2 X o 10 12 15 18 20 > filter
strip

2 3.1-8 12 12 18 20 20 widths

2 8.1-12 12 15 20 20 20 )

1 FineMedium Soils: sandandy loam
2 MediumHeavy Soils: sandy loachay

e See Appendix C,l (ref. Seeding) for appropriate filter strip species.
Maintenance

Comparable to regular landscape maintenance:

« Height generally maintained betweenl2 inches, depending on species

e Regular inspection to check for soil baild that may impound water
« Regrading or reseeding, as necessary

Louisiana Coastal Zone BMPs: Hydromodification 6



BMPs
Sediment Control

FLOATING TURBIDITARRIER
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Definition Photo courtesy of Alabama SWCC
Turbidity barriers are temporary silt barriers made from weighted filter fabric
extending down from buoyant tubes.

Purpose

To reduce sediment transportation to or within bodies of water
Applicability

« In waterways that are adjacent
construction sites

e Around waterways that are subject
sediment loading from adjacent u
slope lands

e« Ly 28 Ft246 O2YR
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BMPs
Sediment Control

Planning Considerations

e Turbidity barriers should not be used in h
energy areas without permits.

e Tubes should be adequately visible and ma
for distinction.

« Barrier fabric permeability should be based on sediment particle size, BU
should be able to handle the anticipated water volume and not restrict
flow.

Sediment Control

Recommended Specifications

e Care should be taken when weighting the curtain. Tidal movement of
changes in flow velocities may affect the volume of water the barrier is
handling. The curtain should be weighted to maintain buoyancy in the
channel without collapsing into the channel (low tide/low flow conditions)
or being captured in a flow stream (high tide/high flow conditions).

e Particles should be allowed to settle forl® hours (minimum) before
barrier removal.

e Barrier use is limited to depths of 22 feet (maximum).

Maintenance

e Periodic inspection of mesh and anchors to check for tearing or damage and
removal of any marine growth

e Frequent inspection to check for snagging or slack due to changes in
hydrology

« Inspection of buoys for damage and degradation of visibility

Louisiana Coastal Zone BMPs: Hydromodification 8



BMPs
Waterway Protection
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BANK PROTECTION

Photo courtesy of USDA NRCS
Definition/Purpose
Bank protection is the use of vegetative or structural constructions to stabilize
the sides of a channel, ditch, canal or any other waterway to protect the banks
from waterinduced erosion.

Applicability

Live, flowing waterways
Banks downstream of construction development sites
Banks that border private or public property

9 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Waterway Protection

Planning Considerations

e Vegetative and other structural line
may decrease channel capa
resulting in flooding during lar
storm events.

e Compared to structural measur
vegetative practices are le
expensive to install and maintain,
less damaging to the environme
and slow storm water runoff into the
waterway.

Waterway Protection

Recommended Specifications

e Overlapping riprap can be used on very steep slopes.
e Minimum stone size is 30 pounds (see Appendix C,II for riprap
specifications); however larger stone sizes are necessary for larger flow
velocity channels- professional engineering design may be required to

determine appropriate stone sizing.

e Vegetative protection can be used to protect banks whestieam flow
does not exceed 6 feet/second.

e Brushlayering involves binding together long bundles of live branch cuttings
and placing these bundles on the slopes of a bank. This method can be
dzZaSR 2y aft2L)Sa ¢A0GK NIYGA2a X HYMT f
and placed at right angles to the slope contour.

e Cribwalls are interlocking arrangements of untreated wood material; may
be constructed of branch cuttings from-2inches in diameter and logst4
inches in diameter; cribwalls should be properly mulched after seeding to
help establish vegetative growth.

Maintenance

e Control of vegetative growth
e Structural inspection and maintenance

Louisiana Coastal Zone BMPs: Hydromodification 10



BMPs
Waterway Protection

BANK VEGETATIVE BEIRSE
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s Photo courtesy of USDA NRCS
Definition

This practice involves the use of native or established vegetation to form a
buffer area adjacent to a ditch, channel, or canal.

Purpose
e To intercept sheet flow runoff from surrounding areas and allow for sail
infiltration, sediment trapping, and contribute to ground water recharge

e To slow runoff velocity, prevent bank erosion, and promote bank
stabilization

11 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Waterway Protection

Applicability
In areas where surrounding land use does not restrict adequate buffer sizing
Planning Considerations

Bank buffer zone sizing depends upon
total runoff drainage area.

Recommended Specifications

e Vegetated buffer regions offer good protection whersimeam velocities
FNBE X ¢ ¥FSSikaSO2yRo®

e Vegetative buffers should have a minimum width of 10 feet with a
recommended width of 20 feet.
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Maintenance

Adequate vegetative cover of the entire buffer zone must be maintained for
this practice to remain effective.

Louisiana Coastal Zone BMPs: Hydromodification 12



BMPs
Waterway Protection
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CHANNEL CLEARING

Photo courtesy of USDA NRCS
Definition

Channel clearing involves the removal of sediment deposits, snhags, drifts, and
other obstructions to prevent them from being mobilized in channel debris
flows.

Purpose

To protect against erosion and flooding by preventing:
w ¢tKS ONBIGA2Y 2F OKIFIyyStf RSONRA RIYa
w 5 S 6 Nfileading tzinérdases in peak flow rates
W . f2011F3Sa 2F OdzZf OSNII Ayt S
w wWSRdzOGA2y & Ay OKIyySt Ft2¢ OF LI OAG e

o
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BMPs
Waterway Protection

Applicability

In any bayou, channel, ditch, lake, river or other water body where trees, brush,
logs, sediment or other debris is restricting water body capacity

Planning Considerations

Before channel clearing efforts
initiated a preliminary assessment sho
be conducted to evaluate potenti
effects on channel slope, alignment,
soil loading characteristics as well as
anticipated effects on wildlife habitat.

Waterway Protection

Recommended Specifications

e Trees and other vegetation which are rooted in the soil should be cut @
close to the surface level as possible.

e Materials removed from in, or around the channel should be removed from
the area and properly disposed of to prevent it from reentering the channel.

e Herbicides should be used only if absolutely necessary and with strict
adherence to state and federal guidelines on chemical usage in aquatic
environments. Herbicide product label should also be read and followed.

Maintenance
e Periodic inspection will reduce the need to implement this BMP
e Vegetative maintenance such as mowing or fertilization, as necessary

e Debris removal
e Vegetation of bare/exposed areas

Louisiana Coastal Zone BMPs: Hydromodification 14



BMPs
Waterway Protection
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CHANNEL STABILIZAYIO

Photos courtesy of USDA NRCS
Definition/Purpose
Channel stabilization involves the implementation of rock, riprap, gravel, grade

controls or concrete to maintain the integrity of natural and artificial channels
and to prevent erosion and deterioration.

Applicability

e Open channels, ditches, or bayous with small drainage areas (< 1 square
mile) that are subject to erosion and gully formation

e Channels that lack riparian buffers or other natural vegetative protection

e Channels that are subject to frequent high velocity runoff due to proximity
to roadways, bridges, or buildings

Planning Considerations

Consideration should be given to potential effects on wildlife as well as the
potential effects of wildlife on stabilization measures.

15 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Waterway Protection

Recommended Specifications

e Riprap should only be used to stabil
channels in which flow rates do n
exceed 10 feet/second.

¢ Riprap should not be used on chan
slopes greater than 2:1.

e Stones should be carefully placed on wgtded slopes with minimal voids
between rocks and with a constant thickness.

e Additional riprap specifications are provided in Appendix C,llII.

e Concrete may be used in channels with velocities greater than 10 fe
second or when wildlife (such as burrowing rodents) may interfere wi
structural integrity of riprap.

e Concrete should be designed to handle the load and velocity conditig
specific to the channel; however additional outlet protection practices ma
need to be employed at channel inlets/outlets.

Waterway Protection

_ Riprap thickness = 1 ft.
[ Irieg @) g (min.) or at least equal to

‘Illl_::ll Iﬁl IIm\ \ ‘I the largest rock diameter
EHT

1 ! _
Y <7 "'l _ﬁ_D:E
@@3 ﬂmnﬂnﬂnwlu I
= Em gmm

Maintenance

« Annual inspection to monitor riprap displacement or concrete lining erosion

e Repair (sealing) of cracks in concrete and replacement of damaged or
misplaced stones

« Removal of debris, weeds and vegetation from channel lining

Louisiana Coastal Zone BMPs: Hydromodification 16



BMPs
Waterway Protection

DIVERSIONS AND DIAERN DIKES

Definition/Purpose

Diversions are structures such as gutters, drains, sewers, channels, and swales
that are used to collect storm water runoff and divert flow so that runoff does
not contaminate or become contaminated by other water sources. Diversions
are often accompanied by supporting earthen ridges (diversion dikes).

Diversion dikes are earthen levees that usually accompany a diversion, channel,
ditch, or swale that is built along the perimeter of a site.

Applicability
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« To redirect storm water runoff from potentially contaminated industrial
sites

« To redirect runoff from lowying areas to prevent flooding or to allow for
vegetative growth to establish in these areas

e In areas where runoff from elevated areas may cause erosion

e On sloping terrains to reduce slope length and minimize soil losses

Planning Considerations

e Diversions should be designed so that runoff from areas of potential
contamination are directed to appropriate treatment facilities.

« Infiltration capabilities of utilized structure materials should be evaluated
to determine the potential for groundwater contamination.

o Diversions may create concentrated flows that can lead to increased
erosion, so this BMP should be considered for cooperative use with other
BMPs; for example, outlet protection and channel stabilization measures.

e Coordination with a sediment trapping device can significantly reduce the
erosion potential of concentrated runoff that collects in the diversion
channel and prevents particulates from being transferred to surface waters.

e The practice should not be used in areas where a vehicle pathway is
crossed.

17 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Waterway Protection

Recommended Specifications

e Once constructed, diversions should be immediately stabilized with
vegetation, mulch, or other stabilization methods along disturbed areas that
drain into the diversion area.

e Diversion dike slopes should not exceed a 2:1 ratio.

e Dikes should have a 4 feet (minimum) width at the expected water level
the diversion.

e Dikes should be designed to extend a minimum distance of 0.3 feet abc
the expected water level.

e An outlet protection system should be incorporated.

Waterway Protection

Photos courtesy of USDA NRCS

Maintenance

e Inspection after every storm event and every two weeks until final
stabilization and the establishment of vegetative cover

e Periodic monitoring to ensure that diversion or diversion dike structure is
not eroding due to concentrated flow

e Diversion clearing to remove any obstructions from flow path

Louisiana Coastal Zone BMPs: Hydromodification 18
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BMPs
Waterway Protection

EROSION CONTROL BKEN

Overlap for parallel blankets across slope width
I-H €0 Y'}(‘ y @0

Photo courtesy of Alabama SWCC

Upslope end of
blanket buried in SI(_)pe l_:low
Direction

slope |7 N TEC TR\ N

SLOPE APPLICATIPN
Jneoviyos

Overlap for consecutive blankets down length of slope

Definition/Purpose

Erosion Control Blankets are protective coverings made of environmentally

friendly, biodegradable materials that provide temporary, maintenafiee

stabilization of soil, typically until vegetation can be established.

Applicability

e Areas of slow vegetative growth

« Slopes or other highunoff erosion areas where vegetative seed
displacement potential is high

Planning Considerations

o Material selection depends on intended use, surface and environmental
conditions, and desired protection time.

19 Louisiana Coastal Zone BMPs: Hydromodification



BMPs
Waterway Protection

e Blankets are typically used on ar
with a limited length and steepne
(generally no greater than 2:1).

Recommended Specifications

e Follow manufacturer directions for installation and maintenance.

. . . [
e Blankets should always be installed parallel to the direction of flow. S
e Blankets should be buried at least 6 inches deep at upslope end. o
e After placement, blankets should be stapled every 3 feet (minimum) alondis
the length of the blanket. D;
©
=
2
T
Upslope end of ;
blanket buried
Blankets should cove,
sides of channel for
_}_ﬁé}( , 1 ft. above expected
¢ —E ° Y'I-P\ \ l‘Channel flow water levels
! < direction

Blankets should be
stapled every 3 ft.
(min.) along length

—=—== CHANNEL APPLICATIPN

Jeéovjay oo
In channels, blankets should be staggered and overlap

Maintenance

Low, because they degrade as vegetation establishes. Minimal maintenance
includes:
« Periodic inspection and removal of sedimentbwdld 2 F X H A Yy OKSE
blanket surface
« Immediate repair or replacement if blanket is damaged, there is visible
erosion of the blanket, or if washout occurs

Louisiana Coastal Zone BMPs: Hydromodification 20



BMPs
Waterway Protection

HYDRAULIC MULCH
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Photos courtesy of Providence
Definition
Hydraulic mulch is a mixture of shredded grass, hay, straw or wood fibers
(mulch) and a soil binding agent that is applied to surfaces with specialized
hydro-mulching equipment.

Purpose

To stabilize soils, prevent bank erosion and to provide protection, moisture
control and temperature control to seeds allowing vegetation to establish

21 Louisiana Coastal Zone BMPs: Hydromodification



