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1. Introduction

New Hampshire is the secomnabst forested state in the

country, with forests covering approximately 84% of the

state. These forests play an important role in the water

cycle, contributing to the high quality of water found in

New Hampshi r e dasdwktlandse Bhetersit r e a ms
Awater qualityo i s more than w
encompasses the chemical, physical, and biological

properties of water in lakes, streams and wetlands.

The purpose of this publication is to serve as a reference to
help faesters and loggers become better informed about

the best management practices for reducing soil erosion and
controlling sedimentation before, during and after timber
harvesting operations. When using this publication, it is
important to remember that fevery situation encountered,
there may be more than one correct method to prewent
minimize erosion and sedimentation.

What This Handbook Is

This handbook describes Best Management Practices, or
BMPs, forprotecting water quality during forest hangest
The BMPs include wide range of recommended
techniques that can be used befdtegjng, and after

logging operations. Loggers, foresters, and scieritts
New Hampshire and other states have developed these
techniqueg$rom their own practical expennce and
research.

This handbook is for woodlot owners, loggers, foresters,
and othersnvolved in harvest operations. The handbook
will help you understanddentify, design, and implement
waterquality protection measures whileeeting other
harvest olgctives.



This book will help you to:

1 understand how BMPs work. It is more effective,
cheaper, and easigr prevent pollution than to fix
problems after they occur. When youderstand the
principles behind BMP techniques, you will be able
to anticipateand prevent problems before they end
up costing yodime and money.

i1 decide which BMPs to use. Harvest sites can vary
significantly, andlifferent techniques are
appropriate to different sites. By applyiBiyIP
principles, you will be able to use your own
judgment and thieandbook to select the most
appropriate and effective BMPs fopatrticular site.

What This Handbook Is Not

BMPs may not be the same as regulations. Best
Management Practicese procedures that, when used
appropriately, will result inhe greategtrotection of the
environment over the course of the operation.

Regulations describe required, minimally acceptable
practices. BMPs ammandatory in some situations; others
may be voluntary, depending tre site. If the forestry
managementrdharvesting activities involvienpacts to
wetlands or surface waters (by traveling across them),
BMPsare mandatory and a NH DES Forestry Notification
may be required.

This handbook focuses on water quality BMPs. There are
BMPs thatprotect wildlife haltat, soil integrity and
productivity, aesthetics, armdher aspects of the forests.
Although these values are important, theg not the

primary focus of this manual.



How to Use This Handbook

The BMP manual is most effective when used as a resource
for planning a timber harvest. It provides information about
why water quality is important and how to protect it. In
addition, the BMP manual provides tips and techniques that
assist land managers with lesest and effective methods

for protecting water qudi while constructing roads,

landings, skid trails and stream and wetland crossings. If
you are new to BMPs, it is best to read the publication all
the way through to get a sense of the content, layout,
glossary and other resources available.



2. How Timber Harvesting Affects Water
Quality

Timberharvests can directly impact water quality by
affectinghow water flows through an area. In particular,
constructingoads, trails, landings, or drainage systems
can:

Ar e duc e infitatios apatitd.s

This can occur any time the forest floor is disturbed,

removedcompacted, or otherwise damaged.

Aincreasepotential soil erosion.

The opportunity for soil to be carried away by
runoff increasegreatly when mineral soil is
exposed or fill is used.

Adivert water flows.

Roads and trails can block or intercept water

moving over othrough the soil. The more water

that accumulates, the greatiee chance that it will

form a channel and start eroding s@bmetimes

harvesting can cause streams to e@dew

channeby bl ocking the streamé6s
debris.

Aconcentrate water flows.

Roads, trails, landings, and their associated drainage
structures canollect and funnel runoff, creating

rills or gullies. In these situationsater erodes and
transports exposed soil in its path.

Adiminish the benefits of vegetation next to

waterbodies.

Harvesting may reduce shade
surface, reduce tr@mount of natural woody debris,

or eliminate leaf litter that is amportant food

source for aqatic life. In addition, timber harvests

that remove a significant percentage of the trees in a

4



watersheatan increase the amount of water moving
through the soil into streams, and in some instances,
increase flooding.

natural (dispersed)
water movement

road and ditch
intercept flow \

; forest floor
and culvert y absorbs water
disperse flow

to forest floor



3. How BMPs Protect Water Quality
A. Control Water Flow

1 Planhow water moves within areround
the harvest area and decide how water flow
will be controlled.

1 Concentrated flows of water on roads, skid
trails, landings, and in drainage systems
develop more force andgaeater ability to
erode soil and carry sediment.

1 Control small volumes of water before they
converge and accumulate into concentrated
flows.

1 Slow down runoff and spread it out. Many
BMPs work by directing small amounts of
water into areas afndisturbed forest floor
where it can be absorbed.

B. Minimize and stabilize exposed soil

1 Limit soil disturbance and stabilize areas
where mineral soil is exposed. These
practices are most critical in and around
riparianmanagement zonésforest areas
bordering water bodies.

1 Protect &posed sojlwhichcan erode very
rapidly. Most of the sediment that ends up in
streams near managed forests comes from
exposed soil on roads, landings, and skid
trails.



1 Know where theiparianmanagemertones
are and how to protect their capacity to
absorb and filter runoff

1 Stabilize areas of exposed savithin
riparianmanagement zonesd in other
locations where runoff has tipetential to
reach water body or wetland

1 UsingBMPs during oimmediatly after the
harvestprevens exposed soil or fill from
eroding.

C. Protect the integrity of water bodies

1 Protect stream channels and banks. Blocking
or altering streams (with slash, for instance)
may keep fish from swimming past the
blockage. Damagedrsam banks erode
quickly causing sedimentation and siltation.
By protecting the physical integrity of
streams, BMPs prevent fish passage issues.

1 Leave enough shoreland vegetation to
maintain water quality. BMPs maintain the
benefits that nearby trees goldnts provide
water bodies. Stream side vegetation shades
the water, minimizing temperature changes.
Live roots stabilize the banks and maintain
the soil s physical and
Trees along the banksirop leaf litter and
woody debris that gply nutrients and
providesome habitat for plants and animals
in the stream. Shoreland vegetation plays
and important role in maintaining water
quality.



STOP BOX:

Installation of large woody debris for habitat managemer
requires a permit from thgH Department of
Environmental Service€ontact DES at 60271-2147 or
visit www.des.nh.goyor more information.

D. Handle hazardous materials safely

1 Be prepared for any emergency. Keep an
emergency response kit and contact
information at the site for &l, oil, or
chemical spills. Remember that fertilizers,
herbicides, pesticides, and road chemicals
(calcium chloride and road salt) are
hazardous materials too.

1 Use and store hazardous materials properly.
The best way to avoid accidental spills of
hazar@us materials is to store and handle
them so that the chance of these types of
emergencies occurring is
find several BMPs in this manual that
describe how to do this starting on padge

1 Help to prevent equipment and forest fires
by reduang the amount of debris that builds
up on and around machinery. Careful use of
smoking materials around machinery and in
the woods can help to prevent accidental
fires. Make sure each piece of machinery
has a working fire extinguisher on board.



4. Planning

The most important consideration in implementing a
good timber harvest is planninglanning will help

reduce costs, make the job more efficient, protect roads
and trails, leave the job looking better, as well as
protect water qualityPart ofplanning is considering
which Best Management Practicé&MPs) will be used

on the site tstabilize soil angbrotect water quality.
Planning should includée following:

Determine landowner objectives

1 Communicate, with everyone involved, throughout
the operation to avoid problems.

1 Make sue objectives are clearly spelled authe
written contract including who is responsible foe
BMPs.



Evaluate the property

T
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Establishboundaies and identify acessto the
property

Obtain topographic mapsoil mapsandaerial
photographs

Walk the propest and hy outharvest operatian
Identify location of streams, ponds, \eetds,vernal
poolsand other sensitive areas

Identify areasvhere BMPs are needed

Evaluate timing ofhelogging operatioé what
time of yearetc.

Flaglandings, skid trails, stream/wetlanbssings
anddrainage features

Find out what legal requirements and permits (or
notifications) apply to operating around lakes,
ponds, streamand wetlands in the harvest area

Fundamental Best Management PracticesgMPS)

1
il

Choose BMPs that are appropriaiehe site
conditions.

Consider weather conditions such as rainstorms and
spring brealup.

Determine bw wate will move throughout the
area.

Decide on BMPs for the enél harvest arebefore
beginning work

Plan to monitor, maintain, andjast BMPs as
neededo deal with seasonal anpredictable
weathefrelated changes

10



58 . Ax (AI POEEOAS8O 7A0AO

New Hampshire has hundredflakes and ponds, large
areas of foresteand norforested wetland, and thousands
of miles of streams and rivell these forest waterbodies,
and the areas that drain to them, are conndstexdoving
water.

WATERSHED

A watershedis all the land angvaterbodies from which
water drains t@ given point. You can define a watershed
for an entire lake, for a streamha crossing site, or for a

river where it reaches the ocean. Watershadge in size
from just a few acres (for a small stream)thtousands of
acres (for a large river). All land is part of some watershed.

It is crucial to understand where water is coming from and
draining toin the watershed where logging is planned. The
amount of cutting or roacbnstruction at higher elevations
can affect the amount and timingrahoff at lower
elevations within the same watershed. When you know
where, when, and how much water flows in the harvest
area, you will beble to determine the best locations for
roads and trails, the size of acrgssng and what types of
BMPs you will need to control water movement.

height of land/watershed boundaries

At AT T TR
.

N

"ephemeral flowareas "< s

“aa . ?-;\
& intermittent __— -
l' streams

perennial
. streams

The watershed of a pond.



In this manuali wat er bodi eso includes
lakes, ponds, andetlands, as well as coastal areas. These
BMPs are primarily for thosareas where water is at or

near the suece (streams, lakes, or wetlands)d where

runoff can move directly into surface waterbodidsese
waterbodies and related areas are defined and illustrated
below.

EPHEMERAL FLOW AREAS

Ephemeral flow areasare small drainage areas that flow
into streamsbut have no defined, continuous channel.
Examples are lovlying depressions, or swales with an
intact forest floor. Soils in these aremay quickly become
saturated during rainy periods, storms, or snowmelt.
Surface water flows in these low area®r saturated soil
without forminga channel. Water from ephemeral flow
areas may carry sedimentather materials directly into
streams. Ephemeral flow areas chang&aa in response to
the soil and weather conditions, and are the proximate
source ofmuch of the water that enters small streams.
Many ephemerdlow areas are wetlands

STREAMS

Streamsare natural water channels that:

1 may flow yeafround or only part of the year,

1 have a defined channel and banks,

1 are relatively continuous and connectgth larger
surface waters, and

1 have a streambed where flowing water has exposed
the mineral bottom of soil, sand, gravel, ledge, or
rock.

Forest streams in New Hampshire vary widely in how
much water thegarry, how steep they are, the shape of the

12
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streambed or channel, hamuch area they drain, and when
they flow.

Perennial streams
1 generallyflow yearround
1 range fran small brooks to large rivers

I ntermittent streams
1 flow only a few months of the year, or during wet
seasons.

Thenormal high water mark is the place on the stream
bank wherghe highest water levels typically occur, often
during spring runoff. Yoean identify it from features like
undercutting of the bank; a changehe type of

vegetation; exposed roots that dd penetrate beyond a
certain level; root scars; and water stains on rocks, stems,
roots, or othevegetation.

WETLANDS

Wetlands are areas where soils are saturated or flooded at
least part othe year, and where watkaving plants are

often found. Wetlad soilsusually have developed special
characteristics, and have water at or niearsurface.

Forested wetlandsare dominated (or potentially
dominated) byrees taller than 20 feet. Forested wetlands
vary widely in theircharacteristics, often have aglvely

little water directly at the surfacend have indistinct
borders. Theynay require considerable expertise

identify. Forested wetlands are often managed for timber,
with roadsand trails crossing them.

Bogs (nonforestedor open wetlands)are rot dominated

by treesthough they may have somtinted evergreen
trees and shrub$hey have water at or near the surface at
least part of the year, and magve a more or less distinct

13



border defined by the surrounding forddte high water
and organicontent of wetland soils make them
considerablyveaker than upland soils and difficult to work
in. The NHDES~orestry Notification form cannot be used
to cross a bog (or marsi@ontact NHDES for permitting
information.

Vernal poolsare a type of wetlandypically forested,

which providespecialized habitdbr amphibians and
reptilesand deserve special attentiditney are small,
seasonal wetlands that laaid inlet and outlet and lack

fish populations. During the dry seasons they may only be
recogniable as an isolated depression in the forest floor. A
wide variety of other wildlife species also use vernal pool
habitats, including severtireatenedndendangered

species.

Separate guidelindsr identifying vernal pool habitat are
available fronthe NH Fish & Gam®epartmentNon-

game and Endangered Species Progredditional
information regarding vernal pool identification may be
found on the NH DES website at
http://des.nh.gov/organization/divisions/water/wetlands/ver
nalpools.htm

Further inbrmation regarding recommended practices for
timber harvestingear vernal pools can be found in section
7.3 of Good Forestry in the Granite State: Recommended
Voluntary Forest Management Practices for New
Hampshirg 2010.

Wetlands:
Wetlands are areaghere soils are saturatedfloodedfor
part of the yegmwhere wateitoving plants are foundand

where soils have taken on special characteristietlands
protect water quality, help control floods, and recharge

14



groundwaterWetlands contain the folwing
characteristics:

Hydrology, or the presence of water in or above the. soll
Signs on the surface of the ground include:

1 Water staineddark) or silt covered leaves;

1 Lines of organic debris such as leaf litter on tree and
shrub stems above soil surface;

Water or silt stained plant stems;

Swollen bases of tree trunks (an adaptation to wet
soils);

1 Exposed plant roots (an adaptation to wet soils).

)l
)l

Soils which show bservable features when saturated or

flooded for long periods of time;

Some gns in the soil include:

1 Sphagnum moss on the surface;

1 A thick upper layer of peaty organic matter;

1 Soils mostly neutral grey in cologleéyed)or grey soils
with rust colored (orangbrown and yellowbrown)
splotches within 18" of the surface.

Vegetation which is usually composed of a dominance of
species suited to hydric (largely anaerobic) soiiditions.
Signs in the composition of piaspecies include:

1 More than half the planspeciesare those that grow
most often in wetland soils. Plant species have been
classified by the US Fish & Wildlife Service based on
how frequently they occur in wetlands. All plants,
including herbaceous gumadcovers, are important in
wetland determination. However, only trees and shrubs
are included here because there are fewer species than
herbaceous plants, they are more easily identified by
most people and they can be observed and identified at
all timesof the year. The species are grouped into five
categories, listed here from most to least wetland
adapted:

15



Obligate WetlandSpecies

Species occur more than 99% of the time in wetlands.
Facultative WetlandSpecies

Species occur between-89% of the time in wetlands.
Facultative Species

Species occur equally in uplands and wetlgB3ds
66%
Facultative UplandSpecies

Species occur between3B% of the time in wetlands.
Obligate UplandSpecies

Speies occur less than 99% of the time in wetlands.

SeeAppendix A for the frequency of occurrence of

selected NH tree and shrub species in wetlands and
uplands.

16



6. Riparian Management Zones

Stream Channel

A

v

Filter Area

Riparianmanagemertones arareas next to lakes and
streams where timber harvesting practices are modified to
protect water quality, fish habitat, and other aquatic
resources.

Riparianmanagement zones help to:

9 Filter sediment and nutrition from runoff

9 Allow water to soak into the ground;

9 Stabilize lakeshores and streaamks

I Shade streams; and

9 Provide food and habitat for aquatic organisms.

17



Riparianmanagement zones have several components:

I The banks of the strearar(other waterbodies)
protect andcontain the water channel

9 The undisturbed forest flodrespecially the leaf
litter, woody debris, and organic soil layieabsorbs
and filters water as it moves over and through the
soil.

I Trees and other vegetation shade the water
(minimizing changes iwater temperature),
stabilize the banks, and add woody debris and
organic matter to the water and forest floor.

Limiting impacts to these components within a minimum
distance from the waterbody (depending on slope) typically
maintains these benefits anebfects water quality.

Determine what legal requirements you must meet
when working nearwater bodies

Delineateriparian management zoneqext to streams,
lakes and ponds, and wetlands. Minimum
recommended widths (from the normal high water
mark or edge of wetland) for riparian management
zonesappear in Table 1

Apply BMP techniques for roads, landings and skid
trails (described in later sections) when working in
riparian management zone to:
mi ni mi ze damage to the strea
wetlands;
A protect the forest floor nex
waterbodies from disturbance;
A disperse concentrated fl ows
minimize or stabilize expose
A retain an adequate canopy of
vegetation.

18



Increase the width of theriparian management zone
and install more BMPs when local conditions call for it.
The recommended minimuriparian management zones
widths are based on the ability of the undisturbed forest
floor to absorb water and filter sedimefhe actual width
needed for theparian management zote be effective
may be greater than the minimums listed @ble 1
depending on the site conditions and planned activity.

Examples of situations where it is best to designate a
riparian managemeabnewider than that stated ifiable 1
include:

1 ephemeral flow areas next to waterbodiesWater
from ephemeral flow areas may carry sediment or
other materials directly into streams (especially
during wetter seasons).

i forested wetlands and floodplains nexto
waterbodies.Typically, these arevetter, weaker
soils. They are more likely to develop ruts and
produce rapid runoff into nearby waterbodies.

1 water diversions that concentrate flow Culverts,
ditches, and other drainage structures may increase
the amount of water flowing into thigarian
management zondhey could also create a new
channel through theparian management zone
reducing its effectiveness. In these cases, increasing
theriparian management zomedth and making
sure the drainage structures and BMPs are properly

installed will help disperse the
water. NH law limits timber

.. harvesting operations near
1 some stand conditionsSome surface waterbodieR) acres

S_ites_ may warrant wider or greater in size and any
riparian management za&& | fourth order or higher
maintain the winefirmness of | stream. For further

the stand or provide adequate | Information contact the NH

Division of Forests and
shade on the waterbody. Lands @ 60271-2214.

19



Table 1.

RIPARIAN MANAGEMET ZONE
WIDTHS

Side slope (percent)| Width (feet*)
0-10 50

11-20 65

21-30 85

31-40 105

417 50 125

517 60 145

70+ 165

*Along the slope, omoth side of the
stream.

20




7.Log Decks and Landings

Log landings are the cleared areas in the harvest area where

logs andbther products are brought from the woods and

piled, sorted, or stordakefore being loaded onto trucks. Log

landings aresometimes referred &s log yards or decks.

Landings are also where hazardous materials aften

stored or used to maintain and repair equipment and roads.

Please ef er to the fAHazardous Mat ¢
74for BMPs that dealith these substaes.

Planning, Locating, & Construction

1 Locate landings on sites with waltained soils and
gentle slopes whenever possible

1 Locate landings out afparianmanagement zones
and if possible at least 100 feet from waterbodies
(including wetlandy Locate landings out of
wetlands. If landings cannot be set back 100 feet
from streams, pond, lakes, and wetlgregsliment
trapsshould be used to minimize sedimentation
from surface runoff(see pagdl) Itis not
uncommon to reise an existing landintat is
within 100feetof a waterbody where relocation
would result in greater overall impact to the land or
water resource

1 Sizethe landingo meetthe requirements of the
equipment, the cantity and type of productsafety
and other objectives

1 Layou skid trails and roads so that water cannot
flow into or out of the landing where they enter.

1 Mark the landing boundaries before construction
begins.

1 Use existing landings if possibl®&etermine if they
can be reused with adequate erosion controls. If
not, relocate them.

21



Minimize the area of the landing that is stumped or
grubbed. Logs may sometimes be piled on
relatively undisturbed soil or foreffvor, within
reach of loading equipment.

Install drainagelitches, watebars, or berms to
drain the landingo areas of undisturbed forest
floor, or to road drainage systethsit can handle
the amount of water coming off the landing.
Surface the landing with wood chips, stone, or
aggregate if it wilhelp stabilize the surfacand
shed waterUse these materials oop of
geotextiles, if necessary.

During construction, install temporary sediment
barriers (such as hay balesir logs,straw wattles
or silt fence) to keep newdgxposed soil from
enteringflowing water andipanan management
zZones.

Landing Maintenance

1
il

Maintain the landing surface to keep water from
collecting or channeling.

Maintain drainage structures on roads and trails to
keep water from entering the landing

Install temporary or shoterm measures (e.g.
waterbars) on skid trails if significant rain is likely
during operations.

Allow landings to dry out after significant rainfall

22



8. Forest Roads

Forest roadare critical foraccessingorest land and
efficiently movingforest productslf designed, constructed
and maintaned correctly, forest roads, also calteack
roads, can minimize impact tearby water bodies and
wetlands. Truck roads may alter or channelfine of
water,expase soil over a lge area andet heavy useo
specal attentions neededncludinginstallingpermanent
crossings and water divera®to avoid problems.

Types of Forest Roads/Haul Roads

There are three general types of forest rGatsnporary,
permanenseasonal and permanait season. During the
planning stage, ihtify the type of road systeneeded to
meet both forest management and landowner objectives.

Temporary forest roadare designed and constructed for
shortterm use during a specific project, like a timber
harvestThese roads are usemlmove wood and are built to
support the weight of fully loaded truck&hen the project

is done, the temporary road is closed, all crossing structures
removed, and the road-vegetated.

Permanent seasonal forest roadse maintained as part of
the pernanent road system for the property but are intended
for use only when the ground is frozen or fiffitnese roads
are generally narrower thgermanent alkeason roads and
are built to lower engineering standards. Seasonal roads
will generally have littlea no surface gravel

Permanent aliseason forest roadsre designed for year
round use, but may still have use restriction at various
times of the year, such as spring break up-sAfison

roads are built to higher standards and usually have gravel
surfaces.

23



Things to consider:

)l
T

Determine if the road or portions of the road will be
temporary or permanent.

Work with anexperienced road buildarho can
provideguidance

Construct roads during dry periods and allow time
for them to settle before using

Locate roads, as much as possible, away from water
bodies and wetlands.

Avoid locating roads on steep or unstable slopes
Minimize road lengttand groundlisturbance.

Road grades should be kept to 10% or less. Steeper
grades are permissible for short distances.

Identify appropriate stabilization, drainage and
erosion control measures to be used.

Plan forthe longterm maintenance ange of the

road.

Contact utiliy companies when operating near
power lines or crossing underground utilities.

Dig Safe®is a notfor-profit
clearinghouse that notifies participating
utility companies of your plans to

dig. In turn, these utilities (or their
contract locating companiesspond to
mark out the location of their
underground facilitiedig Safe is a freg
servicefunded entirely by its member
utility companies

Dig Safe® can be reached by dialing
811. The call center is open from 6:00
AM to 6:00 PM Monday through
Friday.
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Forest Road Construction:

1 Shape roads to move water off &irface by using a
crown, outslope @ an inslope.

1 Use gravel, crugd stonegeotextileor other

surface to inrease weight bearing capacity, shed

water and further stabilize road.

Maintaincut andfill slope at 2:1

Stabilize construction areas where exposed soil may

erode

1 Use temporary sediment barristsch as silt
fencing, hay bales or other devidesslow water
flow and trap sedimentdeally these should be
limited toa drainage areaf 0.5 acres or less.
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Stone apron at beginning of access road

Soil Stabilization

Soil stabilization practices are used when the soil is
exposed and natural revegetatisinadequate to prevent

soil erosion. Soil can be exposed during road and skid tralil
construction and grading and by heavy volumes of traffic.
Some practices, such as seeding and mulching, are
designed to hold soil in place and prevent it from moving,
(erosion control) while other practices are intended to slow
and capture sediment once it has begun to erode (sediment
control).

Sedimentation is the deposition of detached soil particles,
which have been eroded by flowing water. There are a
variety of sednent control products to choose from,
depending on slope length, slope steepness, and soil type.
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Silt fence, hay bales, and rolled erosion control products
such as coir logs and straw wattles are designed to capture
sedimenuntil other measures, espebygbermanent
vegetation, can be established.

Stabilizing Exposed Soils z Temporary Materials

Hay or straw mulch can help minimize soil movement,

and usually lasts one or two seasons, holding the soil until
the natural vegetation grows back. Mulch is often used after
seeding exposed soil. Hay and straw are not effective in
areas of concentrated flows.

The use of hg or straw mayresult in the introduction of
invasive plants.

When mulching exposed soil with hay or straw, use enough
mulch to cover the soil completely or nearly completely. A
common guide is approximately 90 Ibs. of mulch per 1,000
square feet (or abd@ square bales for a 30 x 30 foot area).
On steep slopes (greater than 4:1 or 25%) or exposed windy
sites, it may be necessary to anchor the mulch with staples,
netting, or twine.

Brush, slash, and topgrom harvesting are often readily
available, andra an excellent means of stabilizing exposed
soils until the area reegetates naturally. Brush typically
does not need to be removed except if it falls below the
normal high water mark of waterbodies.
A Use brush on trails that
sediment to streams. Wherever possible, put brush
down before the soil becomes disturbed and the soil
exposed. The more brush, the better.
A Use brush as a berm on th
roads running across slopes to help stabilize
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exposed soil and dispersvater being shed off the
road.

A Use brush on |l andings
(if it will not present a hazard to equipment).

A Use brush atwaterbhas andit f a
other drainage structures to help hold the soil and
disperse concergted runoff.

Seedinggrasses that will establish themselves quickly can
help minimize erosion of exposed soil. Temporary seeding
works best on slopes less than 4:1 (25%). The
recommended grasses for temporary seeding include winter
rye (110 Ibs./acre), ¢&(80 Ibs./acre), or annual ryegrass

(40 lbs./acre).

Temporary erosion control blanketsare available in rolls
and are made of a wide variety of materials. Usually they
are biodegradable. They are often used with grass seed to
establish vegetation #ise blankets rot. Erosion control
blankets must be in contact with the soil to prevent water
flowing between the blanket and the soil. On slopes greater
than 4:1, blankets may need to be anchored with staples or
by other means. Blankets work best in diacid swale
sections (where there is concentrated runoff) when the
slopes are gentle.

Stabilizing Exposed Soils z Permanent Material

Wood chips, waste wood, or bark mulchmay last several
seasons, depending on the material and its depth.
Occasionally, thesmaterials are combined with soil in an
erosion control mix. Spread the material to a depth 6f 2
inches, primarily on slopes less than 4:1 (25%). Wood
chips, waste wood, and bark mulch are not allowed in
streams or where they may be subject to erosion.
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Permanent erosion control blanketsare usually made of
synthetic materials and are used in Hilglhw areas such as
ditches.

Gravel can provide adequate stabilization, especially on
travel surfaces with low slopes and little concentrated flow.
Ideally, gavel used in critical areas is screened and/or
washed to remove the fines.

Riprap or cobblesare larger stones used to stabilize
ditches, heavily traveled areas, and areas of high flow.
They are also used to armor steep slopes (up to 1.5:1 or
67%) and culert inlets and outlets. You can use riprap in
combination with erosion control blankets to prevent
flowing water from undercutting steep slopes. Use very
large stone in combination with smaller cobbles and/or
blankets.

Permanent vegetation or revegetatin is commonly used

to permanently stabilize disturbed areas. Permanent
vegetation may include grasses, shrubs, and/or trees.
Seeding is recommended on exposed soils within filter
areas, at waterbody crossings, and at similar critical sites
that are not stalized by other means. Most other areas will
reseed naturally within two years, provided BMPs have
been used to control the water flow.

Wide varieties of seed mixtures for permanent revegetation
are available. Usually, they contain combinations of
creepng red fescue, annual ryegrass, tall fescue, flatpea,
switchgrass, bluestem, deertongue, and other species.
Native, noninvasive grass species are preferable if they are
available and affordable. Commercially available
AConservation MitxAtypicaminf t en
consists of: creeping red fescue (40%); annual ryegrass
(31%); Dutch white clover (20%); birdsfoot trefoil (5%);

and hairy vetch (4%). Select a seed mixture based on:
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A The site co
A How quickly
avoid sedimentation;

A The time of year and pred
conditions;

A The soil
A Shade co

ndit
t he

moi sture and f

6s
nditions.

Temporary Sediment Control Products

Silt Fencei Silt fence barriers are used where flow to the
silt fence from a turbed area occurs as overland sheet
flow. They should not be used in areas of concentrated
flows. Under no circumstances should silt fences be
constructed in streams or drainages where there is a
possibility of a washout.

Silt Fence Installatioin Proper installation is critical:

1 Install the silt fence by first setting stakes at least
every 3i 10 feet. Three feet between stakes is
necessary for light fabric, while 10 feet between
stakes is adequate when using extra strength fabric
or wire mesh suppoféence.

1 Foll ow the manufactureros r
choose a filter fabric capable of handling the
expected water flow. The fabric may beil36
inches high.

1 Excavate a4nch deep trench upslope, along the
line of stakes.

1 Place an 8nch skirt of fabrc in the trench; staple
the upslope side of the fabric to the stakes; then
backfill and compact the soil.
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Do not install silt fence across a stream

sheet flow

compacted
backfill over
fabric

Silt fence installation

Silt Fence Maintenance

Fences should be inspected periodically myaihtained
after rainfall.

Sediment deposition should be removed, at a minimum,
when deposition accumulates to no more thanhatethe
height of the silt fence, and moved to an appropriate
location so the sediment is not readily transported back
towardthe silt fence.

Silt fences have a useful life of one season. On longer

timber harvest operations, silt fence should be replaced
periodically as required to maintain effectiveness.
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Remove silt fences when the timber harvest operation is
complete and #narea is stabilized.

Straw or Hay Bale Barrier- Straw and hay bale barriers

are a type of temporary sediment barrier installed across or
at the bottomof a slope, to intercept and retain small
amounts of sediment from undisturbed areas. They function
primarily to slow and pond the water and allow soll

particles to settle.

The use of hay ostrawmayresult in the introduction of
invasive plants.

Straw or hay bale barriers should not generally be used
across streams, channels, swales, ditches or other drainage

ways or areas with concentrated flowkey should only be
used as a temporary barrier for no longer than 60 days.

Hay bale installaton
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