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To the Users of the handbook:

Ladies and Gentlemen:Th

Arthur T. Hart, II
r Director

Josciph B. Willson, Jr.
Assistant Director ,

As Chairman of the Virginia Soil and Water.Conservation
Commission, I am Pleased to present the conservation standards,
guidelines_and criteria to minimize erosion and sedimentation
contained in this Virginia Erosion and Sediment Control Hand-
book. The handbook contains the State erosion and sediment control
program adopted by the Commission on April 18, 1974. When effective

programs-are implemented at the local level, significant benefits

will accrue to the citizens of the Commonwealth through the use

of these conservationmeasures.

The Commission expresses appretiation to the many agencies and
individuals who contributed4to the development of the handbook.
Special.thanks is extended to the Erosion and Sediment Contr-ol
Advisory Board, the Technical Committee for Erosion and Sediment
Control, and Glenn B. Anderson, Erosion and Sediment Control
Specialist, who assisted the'Coftmlission in the4basic research and

development of this,handbook. The Commission.also aCknowledges the.N\

assistance of the,affice of the Attorney General, the State Water
Control Board, USDA-Soil Conservation Service, and other agencies
that furnished Anformation Which has been adapted for use in this

handbook.

Respectfully,

6id
R. DuVal Dickinson
Chairman*
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ATRODUCTION

The purpose'ef the'osion and Sediment Control Law is to
provide for the protectioA of the land, and water resources of the
state with minimum adverse affect upon economic activity. The rapid
shift in land use fromHagricultural to nonagricultural has accelerated
the processes of soil erosion and sedimentation with the' resUlt
that'waters are being polluted and spoiled to suctlt degree that
fish, aquatic life, and recreation and other uses of lands and
waters are being adversely affected.

As the popUlation of:our state grows, our natural resources
become inbreasingly more important. Their preservation,is easier
and less expensive to accomplish than their restoration--a restoration,
that may never be physically possible or economically feasible.
Virginia has taken a bold.step in establishing a statewide

w. coordinated program to conserve and protect the land, water, air
and other natural resources of. tile Commonwealth for generations to
come.

ame

The Virginia General gssembly has seen fit to plebe this bagic
responsibility on those who know and understand best local conditions -
and who will ben4fit most directly from its provisions. .The success
of the program depends upon the conservation districts, counties,
citiesand towns and the public in general.. Realizing the importance
of economic.benefits of prevenlion, it is envisioned that responsible
officials and citizens will maAe enlightened use of the erosion and
sediment control program to protect our natural-resources while
accommodatiTg our needs that 'disturb the land and' affeci e waters.

This handbook providePIe guidelines and technical st ndards,
for development of local erosion and sediment control progra6 and
conservation'standards to meet the gbals etablishedtby law.

Natural .Erosion

In preparing the program guidelines and technical ,ptandards .

it was recognized that erosi9n ancl sedimentation are also natural
phenomena. These forces have heen continuously active since the
beginning of time and will continue in spite of man's efforts. Man
has accelerated the process of erokon and sedimentation by altering

--.

the topography, soil conditions, natural cover, and drainage patterns
to suit his imMediate needs. The challenge now is to accommodate
mans needs by recognizing these natural forces and working in
harm

9;
ury with nate. ,An understanding of the basic characteristics

oer sion and sedimentation and the hazards they create is fundamental .
to this cooperation.

# .,.

7
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Erosion

- Soil erosion is Ahe disintegration or wearing awaytof the
land surface by running water, wind, and other geological agents.
sIn,Virginia, most soil erosion is caused by the impact of falling
and flowing water on exposed -and unprotected soil material: The

energy'of falling and flowing water detaches, dispersess and ,

transports soil particles. Raindrops strike the ground with a
velocity of approximately 30 feet per second and with an'impact that
dislodges soil particles. Surface runoff then carries the'particles

downslope. The,impact of rain falling on exposed soil also detreases
infiltration by sealing the soil surface and thereby increasing
surface water buildup and initiating sheet flow. When surface

storm runoff begins to flow, it soon concentrates to form rills'

and gullies'and gains increased energy to erode and.transport soil
particles. When available energy is greater thap that demanded by
the burden of the sediment load being transported, the moving water
will erode and transport additional soil particleS. If.available

energy of the flowing water is less than needed to support the burden
of the sediment load, deposition.of the transported soil will occur.

Man's use of the land influences the rate f erosion: When

land use changes from rural or farm use to ur se, soil erosjon

may increase from as little as 50 tons er sqUare mile Per year'

in rural areas to moreqthan 50,000 tons er Square mile on land that

is coverted to urban uses. Most erosiOn occurs in the form of
sheet, rill, gully; and stream channel erosion. Uncontrolled'
soil erosion on developing sites is a common man-made problem.
Some of the factors that influence the-pate of soil erosion on
construction sites include: thelextent and duration of exposure
of bare soil during, development; the erodibility of, the soil; the'
intensity of rainfall; the slope and drainage characteristics of th
project area; fffe amount and,type of ground.cover; and-the construction
methods and techniques emliloyed by the developer.

. -

The period during which most 'soil erosion occurs is from the

time'the land is denuded of protective cbver until final construction

and restabilization is completed. Some common aonstruction activities

that tend to accelerate soil'erosion include: removal of proteetiye

vegetation and expogure of soil far in advance of other construction
work; exp sime of subsoils,. mixtures of soil horiz s, or geologic

formations that are many times more erodible than original soil
surfaces; compaction of soil by heavy equipment, raffic; enlarged

dr inage areas caused by.grading operations, diversions and street
nstruction; prOlonged expoSure of'disturbed areas due to the lack

of adequate planning and scheduling of remedial conservation practices;

,reduction of time of concgntration of storm runoff caused by change§



in topography, soil conditions and drainage patterns;'increase in
impervious surfaces associated with the construction 9f streets,
bmildings, sidewalks, driveways and parking lots,;-and placement of
fill in.oreadjacent to drainage ways where it.is -subjected,to
concentrations of flow of storm water.

-Accelerated-soil erosion causes serious damages to construction
site's-and developmdkt areas. Some of,these damages include depletion
of soil fertility, cutting rills and gullies on construction sites,'
undercutting roads and other structures, scouring of natural and
artificial stream channels, undercutting of banks, undermining
of open and underground storm sewers, loss of valuable topsoil
needed for revegetating the site, and creation 'of unsafe and hazardous
working conditions.

Sedimentation

Sediment is the end product of erosion. Sedimentation involves
four fundamental processes: weathering, erosion, transportation,
and deposition. Sediment consists primarily of clay, silt, sand, -
gravel, rock fragments, and mineral particles. Sedithent has a

A

two-fold effect on'the environment': it depletes the land resource
from which it is derived, and it impairs the quality of the water
resource in which it.is entrained and deposited and may imPair the
quality-of the land on which it is deposited: Sediment becomes -

a pollutant when it.settles on productive land, destroys wildlife
habitat, occupies water storage reservoirs, fills lakes and ponds,
clogs stream channels, creates turbidity that detracts from recreational
use of water and affects acquaticrlife, increase's water treatment
cost, damages water distribution systems or degrades water for human'
consumption or er uses.

Hazard,,s,

The impact of uncontrolled erosion and sediment from disturbed
and unprotected land gnde'rgoing development is often severe. Areas.

\) containing combinations of outstanding natural 1%esources are often
_damaged beyond recognition by uncontrolled erosion and sedimentation.
Some of the adverse consequences of erosion tnd sediment include
the following: large increases in ares that have had natural features
such as topography, soils, vegetation and drainage patterns impaired ,

or destroyed and the underlying soil exposed to storm runoff and
accelerated soil erosion;.increased rates and volumes of storm runoff, /
flooding, soil erosion, sedimentation and related destruction; alteration
of the pkundwater system adversely affecting the underground water
tab.le, drainage system, slope stability, and survival bf natural or
newly established vegetation; creation of-exposed soil horizons that
.are dcid, compact, droughty, wet, shallow, stony or of such low fertility
level that establishment and growth of vegetation is grtatly inhibited;
and adverse al".rj.tion of surface runoff patterns by construction and
development. 4

9
,
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GUIDELINES FOR EROSION AND SEDIMENT CONTROL PLANNING

Emphasize Natural Terrain Development

Proper planning to fit the buildings and streets to the natural'
characteristicjef the land helps decrease erosion and minimizes
development and-maintenance'costs. -Steep slopes, cut and fill
siopes, and areas of highly erodible soils can be protected by
'conservation measures. Saving the napral vegetation, such as
trees or'shrubs, by minimum disturbance during grading can limit
soil erotion.

1

The probleMs presented where erodible soils.or steep.slopes
impose severe limitations may be solved best by usin.g thcie areas
as, operrsPaces. 'Environmental quality is enhanced when open spaces,
recreation areas,,stream valleys, lakes, ponds,,wildlife and other
natural amenities are preserved.

1

Know the Soils /Virginia has about 400 soils which vary widely in their char-
acteristics and properties. Soil characteristics and properties
exert a strong influence on the manner in which man uses and
should use the land. Therefore, to prevent costly mistakes, it
is important'to recognize these dharacteristics and properties prioi ,

0 to development.

Soil.Surveys 'can Hjlp

Soil surveystan b7 used as a tool in -determining the suitability '

of land for varioUs uses. Soil surveys include soil maps, soil
descriptions, and soil interpretations.

Soif maps are made by soil scientists who delineate on an aerial
photograph boundaries of the different -44nds of soil Qccurring on
a tract of land. The soil Rap shows the location of different
kinds of soil in relation to streams, roads, buildings, and other
feat,ures on the landscape.

Technical information on,the soils of Virginia has been assembled
by soil scientists of the Soil Conservation Service of the U. S.
Department Of Agriculture atd Virginia Polytechnic Institute and State
University. Individual soils have been stuclied for Mineral constituent,
structure, texture, fragipan, erosion, water tables, acidity and
other special properties whiciOnfluence their use 'and Management.

'
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Soils".are rated according tO their limitations or difficulty
of deve/opment for a given use. Soils with slight limitations have
few problems which limit their use for a given purpose. Moderate

are generally easy to overcome with careful planning and

design of structures during.development. Severe limitatidhs indicate

the need for .very careful cohsideration.of a site prior to develop-
ment. In -ome Atancesi for',certain uSes', the cost of overcoming
a give9 so 1 limitgtion may be excessive; hence the site'should

not,k ele ted for that pUrpose. In other inStances,

soil lim 'on is recognied"prior to development, it m
to design
limitationo.

here,the'
be feasible

structure or adopt measures which will overcome the
4

Storm Water Management

v,

Fbr most sites, designing a storm wate management system should 0

receive high priority during init1"al plannin The system should

be lompatible with the comPrehensive land use pl e designed
to safely handle anticipated runoff from the respective watershed
based upon the ultimate land use of the area.

Public Utilities

Special attention should be given to sanitary sewers, pipelines;
and'other underground transmission lines which require excavation and
earth\moVing on steep slopes, along streams and other critical environ-

mental areas.

Include Erosion end Sedimialt ControlNin the Development PI

.
Since many of the soils in Nirginia are highly erosive-, if is

.extremely important that a program for erosion apd sediment control
is worked out during the planning and design stages, before4tions
are lotst and ideas become fixed.

Guidelines

The following are guidelines for erosion and sediment control r

a

planning:

. Study the developmerA area and evaluate the sOil limitations

and other conditions such as tOPography, natUral drainage, .

geology, and accessibility.

- Select a development.that is.compatible with the site conditions.

t

. Identify existing'features -that can be used in the developMent,
such as. vegetation, wildlife habitat, water areas, topsoil,-etc.



*.

°I7

Prepare a development plan yhich.will minimizeexisting site
limitations 'and provide for erosion and sediment'oontrol measures.

Limit grading to areas of workabe size so as to limit the
duration of expo:Sure of disturbed and-unprotected arpas.
All appropriate conservation practices should be applied
on th7 firlst disturbed section'of land before the next
section is opened up.

Strip and stockpile topsoil for later use on areas to be
°

stabilized l5y permanent vegetation. Protect the StoCkpiled
material with mulch-or temporary oiegetaton.

. Control runoff eithei, by diverting or conveying it da
th-rough the areas with structural measures.

,

P

. Install debris basins and other appropriate erosion and
sediment control struc:tures prior to-or during the first . )

phase Of land grading.

. Seed and,mulch 'debris basins, diversions, waterways and
related s,tructures immediately after they are built.

Install storm water management facilities and make them
operational as quickly as possible during construction. .

Employ sedimenS traps to protect inlets of storm sewers
below high silt-producing areas.

Establish -nmporary cover by seeding and/or mulching graded
areas (except streets and parking areas where underground
utilities are planned) which may otherwise be exposed for
period greater than 30 days before permanent -stabilization'

can be achieved. This practice should be accomplished as
soon as rough grading ,lork iseodone.

. Stabilize all streets and parking areas, within 30 days'Of
final grading, with base coarse-crushed stone.

11-5

13

0



GUIDE14NES FOR EROSION AND SEDIMENT CONTROL PLANS

T he Plan
,

An erosion and pediment control' plan is defiiied as:
*

A.document containing materia Z forthe conservation
of soil and water resources of.a unit or greup of
units of land. It may incZude appropriate maps, an
appropate soit and water pZan inventory and A9nagenient
information with nee,dedinterpretations, and a record
of dicisionp contri.buting to conservation treatment,
The.plan shaZZ COntain all major'conservation decisions
to assure that the entire unf,t or units of land wiZZ
be so treated to achieve the conservation objectives."

The,plan shall consist of two parts:

. A narrative report describing the.project and,ziyi'ng the
purposes, schedule or phasing of major construction activities,
schedule of application of conservation practices, engineering
assumption and calculations for the control measures;

-

. -A map or maps of the same scale or a base map with overld'ys,
depicting the topography of the area, the limits for clearing
and grading, other proposed alterations of the area, and the
location of the control measures and facilities.

The plan shall spell out the methods, techniques and procedures to
be followed to control accelerated erosion and sdaimenta-elon.

The plan. shall:
. -

. Clearly identify the type; magnitude and location of both

--existing and anticipated conservation problems.

Define the areas to be affected by clearing and grading.

Show the areas to be mulched and the areas to be established
to temporary or permanent vegetation. -

Account for -Che staging of major land disturbing activities
and include the timing and sequence of installing the conservation
practices and facilities.

11
Show the location of erosion and sediment control practices,
such as sediment basins, diversions, waterways, storm drains,

* Definition from Erosion and Sediment Control Law

1 4
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dikes, terraces andsimilar structures when such.practices
are needed.

In addition the plan should:

Identify the.predominant soils and provide details on topography,
drainage and existing vegetation.

. Be an integral part of any site plan, subdivition, plan; or
grading plan required by looal"governmeni.

Conservationpractices for erosidn.and sediment contrOl shall meet
"or exceed standards and spec fications contained.in the local Erosion and
Sediment Control Handbook. 1acticês for which standardirand specific:ations
are not contained-in the local Erosion and Sediment Control Handbook may.be
approved by the, local plan approving authority based on the ers,of the
practice as proposed for use in individual circumstances. (

;

Even within a locality, the conservation practices'needed.to
control,accelerated erosion and sedimentation vary widely from site to
site.YSuch factors as.degree of slope, nature and tOes of soil, drainage
characteristics, proximity to property boundaries and watercoursea,
acreage disturged, amount of cut and fill, as well as other-faCtors
have a direct bearing on what combination of conservation practices will
result in an adequate erosion and sediment control plan.

RecognizinOhe wide variations from one site to another, the
following elements are to be considered in the development of a plan:

1. A general statement of the project (included in the narrative)

. Brief description of the overall project.

. Date projectk to begin,and expected date inal stabilization
will be comp ted.

. Brief description of accelerated erosion control program.

Brief description ofswed iment control prowm

Brief description of stormwater management program.

2. The topographic features (shown on the map)

The location of the project'relative to highways, municipalities,
-major streams, or other identifiable landmarks.

. Acreage of the project.

. Contours at an interval and scale that will adequately describe
the area .15

11-8 4.1i
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Approximate limits of the flood plain.

Critical egvironmental areas located within or in 111)C:oximity-'
of the project areas, such as streams, lakes, ponds, wetland
areas,.

Nature and extent of existing vegetation.

a-. Other significant features including map scale and north arrow.-

3. Information on the soils (presented in the narrative and shown onthe map)

. -Adequate description of each soil, including soil name, texture,
slope, depth, drainage, and structure.*

'face area of each son. t
- Estimate of soil loss by use of the Universal Soil Loss

Formula or other acceptableamethods. In the absence of a
soil survey, a mechanical analy4s.of the soil will bp made
to the depth of planned disturbance or an on-site evaluation'
will be made by a qualified soilscientist. Soils data is
readify availati4gtwin aneas having a modern soil survey and
in other areas where a progressive survey:is underway.

The amount of runoff from the project area and the upstream watershed
(described in the narratiVe)

Runoff producing factorS considered.
,

. P*ak runoff from a ten-year or 100-year frequency storm
based,on pnesent and future developed conditions and.according
to the,exis'ting hazards and degrees of protection requipe . If

the watershed.is'grPater'than one square mile in area, a pe
runoff.study_of the 100-year frequency storm shall be prepared,
taking into atcount present and futune developed qonditions and
the existing hazards and degree of.protection required. If the

,watershed is less than one square mile-in.area, a peak run-
off study pfthe 10-year frequency storm shall be prepared,
taking into account present and future developed conditions
and the existing hazards and degile of protection required.

0

Methods of calculation.

I
5. The-storm water.mana ement program (described #n the narrative

i
an

0
d the location of cilities shown on the map).

Brief analysis of problems posed by.stOrm runoff on downstream
areas.

'"As.defined in the Agricultural Handbook 18-- Soil SUrvey ManuaZ, Boil
Conservation Service, U.S.D.A. 16.

11-9
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Analysis of the hydrologic factors of the project which mey

contribute to the off-site problem(s).
0,4,

Trief descriptionof the permArient measures and facilities
designed to cope with the problem.

A Plans for the long-range management of the control facilities.

6. The proposed alteration of the area (shown'on the map)

Limits of clepring arid grading..e4k

Areas of cuts and

Roads, buildings, pond areas, and other structures.

. Stormwa r-maRagement

-

7. The phasing (or staging) of land diturbing-activities.*(described
in thd.narrative),'

Sequenceof land clearing operations.

Removal and stoCkpiling of topsoil.

Major earth moving and grading.

Control facility installation;

. Program of operations.

Temporary erosion and sediment control (vegetative and mec
measures for use during active-conStruction (included in th

narrative and shown on the map)

. Purpose.

Types of measures and facilities.
0

Locatio of measures and facilities.

Dimensional details of the facilities.

Design consideration and calculations (mechanical measures only)

9. Permanent erosion and sediment control measures for long-term protection
(included in the narrative and shown on the map-)

. -Purpose
17
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Types of measures and facilities.

. Location of measures and facilities%

Dimensional details of facilities.

. Design consideratiOns and calculations '(mechanical measures. only)

10. The Alintepance program for^the'control facilities (described in
the narrat]ive)*I.

*4*
. Inspe4togram including fre4cency and schedule.

' !'24

Resodding or reseeding of vegetated areas.

. Repair.or rec truction of damaged structural measur

The metflod and frequency'of removal and disposal of so &waste:
materials removed from the control facilities or the oject area.

The method of disposing of temporafy structural measures after
they.have served their purposes.

18
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GENERAL CONSERVATION PLANNING MAP
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LEGEND ,

Debr;s Basin

Temporary Vegecation

Permanent Vegetation

--- Contours before construction
Contours after construOtion

Underground drdin

let to underground drain
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e

Example of Erosion and Sediment ControZ Znan for 'a'Large CoMmercial
D,eveZopment.
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4.

SUBMISSION OF EROSION ND SEDIMENT CONTROL PLANS

ns Submitted to the Local Authority

When an erosion and sediment control plan is' developed faits
submission to a local plan approving authorityuthe plan shoul be

developed and submitted according to requiremeAlts of the loca erosion
and sediment control program. Such requirements would be available

either in the lodal Erosion and Sedim t Control Handbook or.from
the local zovernment i4Pcharge of adm nistering the.local program.

.Plans SUbmitted t6 the Virzinia Soil and Water Conservation Commission
/v .47

' State agencies will submit plans in accordance with provisions,

of Part IV, _"Commission Requirellients for State. Agency Projects", of
the Virginia Erosion and Sediment Control Handbook to: . .

_ .

. . (Commis.sion's gffice .located,on. -

Virginia Soil.and Water 4.,

onservation Commission \
.

'the 5th floor of the.017rf V.
C , , ..' ..2 iy,

1. Bu g ,:ildin
. Box 11 63,0

_III

% Richlmond, VA-. , 23209. c-'/
0t ,:.'

;:

. a .

311 E. Broad.
Telephone:

Land disturb4ing activities Which . will take plae:, ..more-than

one local control.jurisdiction may 4).e. handled either-bWthe submission

'of the erosion and sediment controlplah to the appropriate local plan
approving authorities in aCcordance with their requirewtor to
the Virginia Soil and Water Conservation Commission*'the AbOve"
address.. Plans submitted to the 'ComMission shall'Ile in accordatce
with provisions of Part IV, "Multi,jurisdictional Land. Disturbing
Activities", of the.Virginia Erosion 40 Sediment Control Handbook,

4'
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a.

LAND DISD.BING ACTIVITES EQUII4NG AN APPROVED PLAN

"Land disturbing activity" means any land change whlch may result in
soil erosion from water or, wind and tf,,,movement of sedimentsjnto State

. waters or onto lands'in the state,.including, but not limited' to.,, clearing,
grading, excavating, transporting and filling of land.

The),term shaltoot include the following:

_)
Such minor'land disturbing activities aIs home gardens and individ- .

ual home landscaping, repair:s and maintenance work.

Individual service connections and constiuctIon or installation
of pubaic utility lines.

a

Septic tank.lines or-drainate fields un.les included in an over-
all plan for land disturbinA.activity relating ?cp construction
of the building to be served by the septic,tank system.

Surface- or deep mining. I.

.1i4ing, planting, or harvesting of. agricultural, horticultural,
or forest cropi;- or clearing and transporting...on privately.owned,
-occupied, or.6perated agricultural, horticu tural: or.forest.aands.

Olpnstruction, re 3,r,or rebuilding of the tpacks, right-of-way,
bridges, commun cation'facilities and other relate structures
and facilities of a railroad company.

PI?_ v i

Preparation for singlefamily residences separately,built; unless
in corijunction with multiple construction'in subdivision develop7
ment. .

Disturbed land a eas for comgrcial or noncommercial uses of less
than ten thousand square feet 1.n size (the governlng body of the
Count , cAy, town or district may reduce this exception to' a
sma4,Yer area oi disturbed.land and/or qualify the conditionS under
which..this exception shall apply).

,InstA latitm:Offence and sign posts_tor telephone and electric.
'pole and other'kinds of posts or paNs.,4

rn erosOn' control projects on tidal waters recommendedby the
soil wqrv,er conservation districts'in which the projects are
locat or-approved by the Marine Resources Commission.

Emergency work to protect life, limb or property, and emergency
repairs; provided. that if the_land_disturbing activity would have
required an approved erosion and'sediment contrcl glan and,if the activity
were hot an emergency, then the land area disturbed shall be shaped
and stabilized,in accordance with the requirement of the local plan

2 1
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approving authority or the Commission when applicable.

Land,disturbing activities on federal lands.

Engineering operations on.privately owned,"occupied or operated agri-
cultural, horticultural or forest lands suc as the construction of

terraces, terrace outlets, check dams, desi tihg basins, floodwater

retarding structures, channel improvements floodways, dikes,ponds,

ditches, and the like; the utilization of tripcropping, lister
furrowing, contour cultivating, contour furrowing; land drainage;
land irrigation; seeding and planting of waste, sloping, abandoned, or

eroded lands to water-conserving and erosion-preventing an s, trees

and grasses; foretatiorjand reforestation; rotation o cro ; soil

stabilization with tree grasses, legumes, and othe t f growing,

soil holding crops; retar ation f runoff by increasing absorption of
rainfall; and retirement from c ltivatiOn of steep, highly eroSive

areas and'areas now badly.gulli d or otherwise eroded.

Land disturbing activities of state agencies are exempt from local con-

trol programs; however, such activiti are covered at the state level.

pepyirginia Soil and Water Consery tion Commission ha's adopted defini-

tions or the following terms:

"Clearing" shall-meanany activity w ich removes: the vegetative ground

cover including butnot-limited to th removal, root mat removal and/or

topsoil removal.

"Filling" shall mean any depositing or stockpiling of earth materials.

"Excavatine shall mean anyidigging, scooping or other 'methods of re-

,.
moving earth materials.

"Grading" shall mean any excavating or filling of earth materials or

any combination thereof, including the land in its excavated or filled

condition.

"Trans o in " shali'inean any moving of earth
e
materials from one place

,to another, other than such movement incidental to grading, when such

movement results in destroying the vegetative ground cover either by

tracking or the buildup of earth materials to the extent that erosion

and sedimentation will result from the soil or earth materials over

which such transporting occurs.

2 2



PART III

AND SEDIterr DPITROL PRACTICES

23

49.

. .

PPRIL 1974



OVERVIEW OF EROSION AND SEDIMENT CONTROL PRACTICES

p III of-this handbook cohtains standards and specifications. On a
varie of erdsion And sediment control practices for use on construction
sites d similarly .disturbed areas. These practice-standards are designed -
to establish uniformity in the selection, design,review,.approval, instal-
lation and maintenance oftpractices contained in erosion and sediment cOn-
trol plans. They establish the nimum degree of technical adequacy in

.planning,Idesigning and applyir erosion and sediment control ptactices on
IP-

disturbed areas.. Alternate pr ctices may be approvid for individual erosion
and sediment control plans. ch approval should be based on specific site
conditions and where appre4 will'not.contravene the intent and purposes
of the practice standards set forth,herein.

4

Generally, erosion and sediment control practiced for:disturbed ar4aD
fall into two broad categories -- vegetative practices and mechanical
practices. An overview of most Of the practiCes for which standards and
specifications have been prepared for this handbook is contained,in the
following pages.

Vegetatiye Practices

At.

Vegetative practices m be either temporary Or permanent. They may
be applied singularly or in combination.with other practices. Cutting,
filling,.and grading soils. with heavy equipment results in areas f exposed
sQeSoils or mixtures of soiLhorizons. Conditions such as acidity,.low
fertility, compaction, and dryness or wetnesd often previl and are unfavor-
able to plant growth. I

Excesdively long slopep and steep grades are often encountered or
created. -Water disposa;,structures are normally subjected to hydraulic
forces reqUiring both sfbcial establishment techniques and grassps that
have high resistance to scouring. Plants and techniques, however, are
available to provide both temporary and permanent protective cover on
these difficult sites.

Temporary Vegetation. Earth moving activities such as heayy cutting,
filling, and grading are generally performed in several stages:,and are
often interrupted by lengthy periods during which the land lies idle and
is subject to accelerated erosion. In addition, final land grading may be
completed during a season not favorable for immediate establishment of
permanent'iregetation. These and similar sites can be temporarily stabil-
ized by establishment of rapid-growing annual grasses such.as ryegrass,
rye, sudan grass and similar species.. These types of vegetation provide
quick,proteCtive ,cover and can later be worked into the soil for use as
mulch when the site is prepared fOr establishment of permanent vegetation.

Permanent-Vegetation When.areas-are to be vegetated-perpanently;-
special care should be taken in selecting the types of plants to use. There
is a fairly wide choice of grasses, legumes, ground covers, shrubs and trees
from which to choose. .If a high level of management can be provided, the

24
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Prange-of plants which can be used is broader. Fin.selection should be

based on adaptation of the plants to the soils apd climate, suitability for

the specific usedease of establishment, longeVitfor ability to'reseed,
maintenance requirements, aesthetics, and other special quglities. Plants
which,will provide long-lived stabilization with a minimum amount of re-

.

quired maintenance should be selected. Where management potential is limited'

wh are well-adapted to the site and to the specific purpose for whici7)

beca e of specialized circumstances, the best plants to choose ar6,thoSe

hic
they are to be used. For example, grasses used for waterway stgbilization

.must be a6le to withstand eubmergence and provide a dense cover.to'prevent
scouring of the channel bouAdary. In piaygroundS, grasses must lend them-,, .

selves to close.grooming and be able to withVand heavy trampling. In some'rti

places such as southern exposed cut and fill'slopes, the plants needed
are those,hat'are adapted to full sunlight and droughty condition. In

her places, plants mustjDe able to tolerate shade or high:Moisture conditions.

Son e plants can be used fo?-beautification as well as for soil stabilization. '

-
-)

Maintenance may be the most important consideration in selecting plants for

permanent stabilization. Mostrdomestic grasses and legumes require'.a high

.1.evel of maintenance, or they will not survive and will gradually give may

to more hardy native grasses, legumes, and snrubs. .In some areaS, native

plants are preferred. On steep slopes and other inaccessible areas,,i is

preferable to select plants requiring little or no maintenance. Crl

vetch, honeysuckle, and sericea leipedeza arq examples of long-lived e- es
thai provide good erosion control with 'a minimum of maintenance. ;Most
nativd grasses, trees, and shrubs grovi well with little or no maintenance.

J---,,

Mulching. '

When final grading has not' been completed,. straw, woodchips,Sphalt '---ze
..'''

.
emulsion, jute mattingsor similar materials can-be applied to proVide tem-

porary protection. Areas brought to final grade during mid-summer or winter

ç6n be mulched immedia ely and over-seeded'at 'the proper season with a number

of permanent,grass and 19ume Species. Application of mulch on disturbed

areas adlows for more infiltration Of water into the soil, reduCes runoff,

. holds seed, fertilizer and ilme-leliace, retains soil moisture, helps main-
tain temperatures conduciVe-lio germinapn and greatly retards erosion.

Mulch is essential,in establishing goo&,stands of grasses and legumes in

disturbed ireas. It is important to anshor mulch to prevent its blowing

or washing off the sit. . t

Mechanical Practices.

Where'mulches and vegetative cover will not provide adequate protection
against erosion and sediment damages, other erosion and sediment control

measures will be needed. There are a number of mechanical practices which

can be used to curb erosion and sedimentation during construction. These

practices must be selected in the proper combination, carefully designed,

and constructed toaccomplish'the most effective job. The design of all

mechanical practices must be baseWOn SR* in'aximuM storm runoff which will

result from a storm of a given frequency. The design-storm frequency se-
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lected should be balanced with the planned life, safety hazard,vand darpage
potential -of the structure or area to be protecte0, The following are some
of the conservation structures appropriatefor use on construction sites
and similar disturbed areas:

'
A

Temporartr ConstructioniEntrance. This structure is'a stone stabilized ,

pad constructed at points where fraffic will be entering or leaving a"
construction site-Trom or tnto public right-of-way, street-, alleY,
side,walk, or parking area. Its purpose is to reduce or eliminate the
transport'of mud from the construction area onto the public right-of--7
way*' motor vehicle or by runoff.

Dikersion Dike. This is a compacted earthen ridge constructed immedi-
atelyabove a,cut.br HU_ slope. Its purpose. -is to intercept storm
runoff from stall drainage areaseabove and divert the water away from
the exposed slopes to a stabilized outlet.

-
,

Perimeter Dike. This is a compacted earthen dike Constracted along
the perimeter of 'a disturbed area in such a manner as to divert sed-
iment-ladefi..,stprm water to on-site tp,apping facilit'es. 'It is main-
tained until the disturbed area permanently stabilized :'

Interceptor nice. This is a temporarys"Hage of compacted soil or°,''
ArVerably, gravel constructedacross.disturbed rights-of-way: An
_AteCe"ptor dikA,,neduces so-Lc' sion by ,,ntercepting storm water and
diverting it to s:tabiliZed.ouE ets.

S.Vaw or .Hay Bale Barrier. This is a temporary barrier constructea,
across or at the toe of a slope ,Its;purpoSe is,to intercept and
detain sediment from areas one-h'aif acre orsmaller re only sheet
erosion may be a problem:

Gravel Outlet Structure. ThiSIpi.-s- an auxiliary structure a_stalIed
in.combina!tion with and as a4454rt of a diversion, interceptor, or
perimeter dike, ox, other structures designed to temporarily detain
sediment-laden storm water. The gravel outlet provides a means of
draining off andfiltering the storm water while retaining the sed-
iment behind the structure.

4

Level Spreader. This is a temporary stRicture which is constructed
at Zero rade across a slope where concentrated runoff may be inter-
cepte nd diverted cnto a stabilized outlet. The concentrated flow
of orm water is Converted to sheet flow at the outlet.

Waterways or Outieta. Waterways may serve as outlets for diversiory:,
berms, terraces, or other structures. They may be natural or construct-
ed, shaped to reqUireddimensions, and vegetated or Paved for disposal
of runoff water. .--UsuallY they are constrUcted to one of three general
cross,se6tions; parabolic, trape4oiddi,or Y-shaped. Where they are
to be vegetated, parabolic waterways are.the most commonly.used. SucCess-
ful function of a waterway depends on protection from erosion. This is

2 6
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achieved,by designing for flowye;ocities that are nonerosive for the

vegetation -used or by paving Vith concrete or rock.

Diversions. These,are designed, graded channels with a supporting-

ridge on the lower side constructed-across the slope. -Their purpose

is to intercept surface water. Diversons ttructures may be temporary

or permanent and graded or level, and are useful above cut slopes,
'borrow,a0eas, gully heads, and similar areas. 'They can be constructed

across cut slopes to reduce slope length into nonerosive segments and

can be used to move runoff water away from critical construction sites.

They Iay.. be used at the base of cut _or fill slopes to carry sediment-

ladenj..flow to traps or basins. Diversions should be located so that

water will empty into established disposal',areas, natural dutlets, or

.p0pared individual outlets. Individual Obtlets can'be designed as
grassed or paved waterways, chutes,,or baried pipes.

Grade Stabiliiation Structures. Grade stabilization structures-can be

constructed from such materials as earth, pipe, concrete,_masdnry, steel,

aluminum, wood or a combination oi.f these. Grade stabilization struc-

tures are used to safely convey water from one leitel to a lower level
without damage, to reduce,grade in a watercourse, to stabilize h6adcut-

tineof watercourses, or to change the direction of flow of wate They ,

can consist of straight drop spillways, box inlet drop spillways, drop

box culverts; chutes, pipe drolp.inlets, or hood inlets. An earthen
embankment is usually incorporated as a part of the structur .

Sediment Basins. Sediment basins can be used to trap runoff waters
and sediment from disturbed areas. The water is temporarily detained

to allow sediment to drop out and be retained in the basin while the

water is automatically released. Sediment basins usually consist of

a dam or embankment, a pipe outlet, and an emergency. spillway. They

are usually situated in natural drainageways or at the low corner of

a site. In situations where embankments may not be feasible, a.
basin excavated below the earth's.surface may serve the same purpose.

A gpecial provision, however; must be made for draining such an

impoundment. Sediment basins may be temporary or permanent. Tempor-

ary ones serve only during the construction stage and are eliminated
when vegetation is established and the area is stabilized. Permanent

structures are so designed that they fit into the overall plan for

permanent installation. These may be converted to storm water deten-
tion facilities to reduce peak flows dc4nstream. Size of the struc-
ture will depend upon the location,size nf drainage area, soil type,

and rainfall pattern. Sufficient space for sediment should be pro-
vided to store the4 expected sediment yield from the drainage area for

the planned life of the structure or provisions made for periodic

cleanout of sediment from the basin. State and local safety regulations

must be observed nogarding-design, warning signs and fencing of Vhese

structures.

Sediment Trap. A sediment trap is a structure of limited capacity
designed to create a temporary pond around storm drain inlets or at

points where silt-laden storm water is discharged. It is used to

Lrap sediment on construction sites, prevent storm drains from being

2 7



blocked, and prevent sediment-pollution ,of watercourses.

Land Grading. Grading should be held, to a minimum level that makes
the site suitable for its intended purpose without appreciably in-
creasing runoff. Grading only those areas going into immediate con-
struction, aS opposed to grading the entire site; greatly he,l_ps in

controlling erosion. Large tracts should be graded in units,of
workable size with construction phased so that the first unit is
stabilizea before the next unit is opened-up. This technique
helps minimize the area and duration of exposure of hare land to
erosion.

Storm Drain Outlet Protection. This practice involves putting paving
or riprap on channel sections immediately below storm drain outlets.
A'storm drain outlet is designed to reduce the velocity of flow and
prevent thannel erosion below storm drain outlets. *,

IS

Riprap. This is a layer of loose rock Rlaced over the soil surface
to prevent erosion by surface flow or wave aCtion.. ,Riprap may 4e
used, as appropriate, at storm drain outlets, channel banks and/or
bottoms, road side ditches, drop structures, etc.

Subsurface Drains. SubsUrface drains,
water, are sometimes required at the b
building foundatiOns. When heayy gr
channels are filled, subsurface drai
lation of groUndwater. Subsurface dra

used to-remove eicdess ground-
of fill slopes or around

Flone and natural drainage
e used to prevent accumu-

may be needed in vegetated
channels to lower a high water table and to improve drainage conditions
so vegetation can be established and maintained.

Flexible Down Drain. This is a temporary structure used to convey
stormwater Trom one elevation to another without causing erosion.
It is made of heavy duty fabric or other material which can be
removed when the permanent water disposal system is installed.

Miscellaneous Practices.

There are other conservation principles which should be observed ,

during construction in order to make erosion and sediment control measures
more,effective:

Locate storage'and shop yards where erosion and sediment hazards
are slight. ,Where this is not Possible, apgy necessary paving and
erosion control practices.

_Saturate ground or apply dust suppressors. Keeping dust down to
oleral;le limits on Construction sites and haul roads is very im-

portant.

Use temporary bridges or culverts where fording'of streams is objec-
tionable. 'Avoid borrow areas where pollution from this operation
is inevitable.

28
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J
Protect streams from chemicarls, fuel, lubricantsc-sewage,.or other
pollutants.

Avoid disposal of fill in floodplains or drainageways.

J

Conservation planning often involves the use of comRinations
of mechanical and vegetative practices for effective control
of soil erosion and sediment.

2 9
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STANDARD AND SPECIFIC'ATIONS
, FOR'

TEMPORARTCONSTRUCTION ENTRANCE

Definition
4

A stone stebilized pad located ai any point where traffic will be
entering or leaving a construction site to or from a public right-of-

,

way, street, alley sidewalk, or parking area.
u

Purpose

To reduce or eliminate the trepsport of mud froth the construction

area onto public rights-of-waYiby motor vehicles or by runoff.

Conditions Where/Practice Applies .

This practice is applied at appropriate points of construction
ingress and egress.

Design Criteria

Aggregate size: will be in accordance with V.D.H. size #1.

Pad t,hickness: 6-inch minimum

Pad width: noi less than full width of all points of
vehicular ingress or egress.

'Pad length: not less then 50 feet.

Washing: wheels must be cleaned to remove mud prior to
entrance onto public rights-of-way. When washing
is required, it shall be done on an area stabilized

.-Wiffi-6i-i&H6T"storielihlaing-into-an-approved-- --
sediment trap or:sediment basin.

Location:

Maintenance

eritrance shall be located or protected so as to
prevent sediment from leaving the site.

The entrance shall be maintained in a condition which will prevent tracking

or flow of mud'onto public rights-of-way. This may require periodic top

dressing-with 2-inch stone, as conditions demand, and repair and/or cleanout

of any structures used to trap sediment. All materials sp'lled, dropped,

washed, or tracked from vehicle or site onto roadway or in storm drain

must be removed immediately.



STANDARD AND StECIFI6ATIONS
F0117

.TEMPORARY DIVERSION DIKE

Definition

. A ridge of compacted soil with general life expectancy of one year or

. -

less constructed-immediately ove cut or fill slopes.

.4 4

Purpose

To intercept storm runoff from small higher areas and to divert it away
from exposed slopes to a stabilized outlet.

Conditions Where,Practice Applies

At the top or toe of newly constructed slopes to prevent excessive erosion
until permanent storm drainage features are installed and the slopes are
stabilized. It does not apply where the slope of the channel behind dike
exceeds 10%. However, slopes greater than 5% are usually undesirable
without special stabilization techniques.

6
su -

Design Crite'ria

A design is not required. The following criteria will be used:.

Drainage areas: not more than 5 acres.
-

Top width: 2-foot minifium.

Height (compacted fill): 18-inch minimum
(height measured from the natural ground at the upslope toe
to the top of the dike).

Side slopes: 2:1 or flatter.

Grade: dependent upon topography, but must have positive drainage to
the outlet; where slope 9f channel behind dike is less than 2%,
stabilization may not be required; where the slope is 2% or

, greater, stabilizatiort shall be required.
g

See Standard Drawing T,D.D.-1 for details.

Outlet

Diverted runoff must outlet directly onto an undisturbed stabilized area,
a level spreader, or into a grade stabilization structure.

32
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CONSTRUCTION S.PECIFZCATIONS

1. All dikes must be machine compacted.

2. All diversion dikes must have positive grade to an outlet.

3. Diverted runoff must outlet directly onto an undisturbed stabilized
area, a level spreader, or into a grade stabilization structure.

4. ..Periodib inspection and required maintenance must be provided.

5. Dikes must be located far enough away from 'disturb area to permit
machine regrading and clean:out.

6. Diversion dikes must be seeded and mulched immediately after

.-, construction.

33
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STANDARD AND SPECIFZCATIONS
FOR

TEMPORARY INTERCEPTOR DIKE

Definition

.A ridge of compacted soli or gravel, to remain for a .period Ihually less

than,one year, conptructed across disturbed rights-oE</ay and eimilar

sloping areas.

Purpose

To shorten the length of exposed slopes, thereby reducing thepotential

for erosion by intercepting sorm runoff and diverting it to stabilized

outlets.

Conditions Where Practice Applies

'Constructed across disturbed rights-of-way and similar sloping areas,

until they are permanently stabilized.

Design Criteria

A design is not required. The following criteria will be used:

Top width: 2-foot minimum

Cl Height,: 18-inch minimum unless otherwise noted on the plans (height

?measured from the upslope toe to top of the dike).

4

Side slopes: 2:1 or flatter (flat enough to allow construction

d ; 1 traffic to cross if desired).

Grade: 1.0% to 1.5% .

Spacing: distance between dikes: 150 feet 200 feet 300 feet

maximum slope of right-
of-war above dike: >10% 5-10% (..5%

See Standard Drawing T.I.D.-1 for details.

Outlet'

Interceptor dikes must have an outlet that functions with a minimum of

erosion. The on-site location may need to be adjusted to meet field

conditions in order to utilize the most s'uitable outlet.

3 5



CONSTRUCTION SPECIFICATIONS

1. All earthen dikes must be machine compacted.

2. All interceptor dikes must have,.positive grade to an outlet.

3. Top width may be wider and side slopes may be flatter if desired.

1

4. Field location should be adjusted as needed to utilize a stabilized
safe outlet.,) do"'

5. Diverted runoff must outlet directly onto an,undisturbed stabilized
area, a level spreader, or.into a grade stabilization structure.

6. Periodic inspection and rquired maintenance must be provided.
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STANDARD AND SPECIFICATIONS
FOR

TEMPORARY PERIMETER DIKE

Definition

A ridge of compacted soil, with a life expectancy of one year,or less, .'

constructed along the perimeter4of the disturbed area.

Purpose

To.divert sediment-laden storm runOff to on-site trapping facilities.

Conditions Where Practice Applies

At the perimeter of the site or disturbed area to direct'sedimentrladen

water to a trapping facility. This dike will remain in'plade until the

site is permanently stabilized.

Design Criteria

A design is not required. The following standards will be used:

Drainage areas: not

Top width:

moi,e than 5 acres.

2-foot minimum.

Height (compacted fill): 18-inch minimum unless otherwise noted
on the plans. (Height measured from the
natural ground at the upslope toe tO top
of the dike.)

Side slopes: 2:1 or flatter.

Grade: dependent upon topography,
to the outlet; where ql,ope
than 2%, stabilization may
more stabilization will be

but,must have p itive

of áhannellbehind dike
not be reqUired, where
required.

See Standard Drawing T.P.D.-1 for details.

Outlet

drainage
is less
2% or

Diverted runoff must be discharged directly into a sediment trapping

facility such as a sediMent basin, sediment trap, or gravel outlet

structure.

38
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CONSTRUCTION'SPECIFICATIONS

1, All dikes must be machine compacted.

2. All perimeter dikes must have positive grade draining to, a
sediment trapping facility.

3. Periodic inspection and required maintenance must be provided.

4 Dikes must be located far enough away from disturbed area to permit
machine regrading and clean-out.

5. Diversion dikes must be seeded and mulched immediately
following construction.
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STANDARD AND SPECIFICATIONS
FOR

TEMPORARY STRAW (OR HAY) BALE BARRIER
i.

Definition

A barrier installed across, or at the toe of, a slope to intercept and

detain sediment.

Purpose

To intercept and detain small amounts of sedim nt from unprotected
areas of les$ than 1/2 acre.

Conditions Where Practice' Applies

Where it-is feasible. .

Contributing t(i-ea is approximately 1/2 acre, or less.

. There is no concentration of water in a channel above the barrier.

. Erosion would normally occur in form of sheet erosien

Length of slope above the barrier is less than 100)feet.

Straw bales must not be used on hig1;1 sediment producing areas, above "high

risk" areas, where water aoncentrates, or Where there would be a ,,ossibility

of a washout.

Design Criteria

No design required. Bales must be securely tied.

See Standard Drawing T.S.B.-1 for details.

. CONSTRUCTION SPECIFICATIONS

1. Bales will be placed in a single row, lengthwise, on the contour
and 'embedded in the soil to a depth of 3 inches.

2.' Bales must be securely anchored in place by sta, c or re-bars

driven through the bales or by other acceptable means to prevent

displacement. /-

3. Inspection must be frequent and repair or replacement must be. Rade
promptly as needed.

4 1.
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T.S.B. I

4 2 -
111-21



-SiANDARD AND SPECIFICATIONS
FOR

TEMPORARY GRAVEL OUTLET STRUCTURE

Definition

An auxiliary structure installed in conjunction with and as a part of a
divpsion, interceptor.or perimeter dike, or other structure designed
to temporarily pond sediment-laden surface runoff.

Purpose

To provfat a means of draining the storm runoff which is collected behind
a structure while retaining the.sediment.

Conditions Where Practice Applies
'\

To any site where there is need to collect, detain, and dispose of
sedime;eden storm runoff at a protected-outlet. The contributing
waters shall be no greater than 5 acres.

'Design Criteria

The minimum capacity shall be that required to pass the peak flow expected
-from a ten-year frequency storm without causing damage to the dike.

MiniMum length in feet, of the,gravel outlet structure, shall be equal
to six times the number of acres of contributing drainage area. The
invert of the gravel outlet shall not be less than 6 inches lower.-than'
the minimum elevation of the top of the dike. The gravel will be V.D.H.

size #2 or its equivalent.

See Standard Drawing T.G.O.S.-1, for details.

Outlet

Gravel outlet will be discharged onto an already stabilized area or into
a stable watercolirse.

'Maintenance

The gravel outlet struCture shall be inspected after each runofftroducing
rain. The gravel must be replaced when the structure ceases to function
as intended due to silt accumulation among the gravel.

4 3

III-22



CONSTRUCTION SPECIFICATIONS

, 1. The bases and side slopes of the gravel will be placed so as to
conform to tha, dike configuration.

2. The'invert of the gravel outlet shall be not less than 6 inches
lower than the top of the.adjoining earth dike.

3. The gravel shall extend to the top of the dike.

c.

4 4
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STANDARD AND SPECIFICATIONS
FOR

TEMPORARY LEVEL SPREADER

Definitioh

An outlet constructed at zero grade across the slope \N1er96y donbentrated

runoff may be discharged at non-erosive velocities onto undisturbed areas
stabilized by existing vegetation.

Purpose

I

To convert a concentrated flow of storm runoff into sheet flow and'to
outlet it onto areas stabilized by existing vegetation without causing
erosion.

Conditions Where Practice Applies

Where storm runoff is intercepted and diverted from graded areas onto
undisturbed stabilized areas (i.e., at diversion outlets, etc.). This

practice applies only in those situations'where the spreader can be
constructed on undisturbed soil and where the area directly below the
level lip is stabilized by existing vegetation. The water Must not be
allowed to reconcentrate below the point of discharge.

Design Criteria er

A specific design for level spreaders will not be _required. _However,
spreader length will be determined by estimating Q10 flow and selecting
the appropriate length from Table 1.

See Standard Drawing T.L.S.-1, for details.

Outlets

Final discharge will be over the level lip onto an undisturbed stabilized
area.

CONSTRUCTION SPECIFICATIONS
-\\

1. ConstruCt level lip on zero per cent grade to insure uniform spreading
of storm runoff (converting channel flow to shee flow).

2. Level spreaders must be constructed on undisturbed soil (not on fill).

3. Entrance to spreader must be graded in a manner to insure that runoff

4 6
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4

enters directly onto the zero per cent graded channel.

4. Storm runoff,c9nverted to sheet flow must outlet onto undisturbed
stabilized areas.

A

5. Periodic inspection and maintenance must be provided to insure
intended purpose is accomplished.

,

4 7
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STANDARD AND SPECIFICATIONS
FOR

WATERWAY OR OUTLET

Definition

A natural or constructed waterway or outlet shaped and/or graded and
stabilized as needed for the safe disposal of runoff.

Purpose

To dispose.of runoff without causing damage either by erosion or by
flooding:

Conditions Where Practice lipplies

-

To all sites where added channel capacity and/or stabilization is required
to contrOkerosion resulting from concentrated runoff and where such
contro144 be achieved by this practice alone or in combination with
others.1

r,

Design Criteria

Capacity

The minimum capacity shall be that required to convey the peak runoff
expected from a storm of ten-year frequency. Peak runoff values used

in determining the capacity_requirements shal1 be as outlined in
Chapter 2, "Estimating Runoff", Engineering Field Manual for Conservation
Practices, Soil Conservation Service, USDA, or by other accepted methods.

Velocity

Termissible velocities of flow for the stated conditions of
Stabilization are shown on the following Table.

4 9



PERMISSIBLE DESIGN VELOCITIES
v."

Cover Range of Channel Permissible Velocity
Gradient (perceklt) (Ft.*per second)

1/

Vegetati,ve

1. Bermudagrass
2/

0-5 6

5-10 5

Over 10 4

2. Reed canarygrass 0-5
Tall fescue 5-10
Kentucky bluegrass Over 10

3. GrasS-legume mixtures 0-5
5-10

4. Red fescue 0-5
Redtop
SericealPespedelza

4

2.5\

5. Annuals 0-5 2.5
Annual leSpedeza
Stall grain'
(rye, oats, barley)
Ryegrass

Mephanical Vegetative

Stone center All (as determined by stone
size.from riprap standar
and specifications)

Mechanical

Paved All Any

1/ To be used only below stabilized or protected areas,
2/ Recommended varieties of Bermudagrass are Tufcote, common,

Coastal.

Cross Section

3, Midland, and

The minimum design depth of a waterway or outlet receiving water from
developing areas, diversions, or other tributary channels shall be that
depth required to keep the design water surface elevation ir the diversion
or other tributary channels at their junctions when both are flowing at
their designed hydraulic gradient.

5 0
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The bottom width of waterways or 'outlets shall not exceed 50 feet

unless multiple or divided waterways or other means are provided to

control meandering of.low flows within this limit. The design require-

ments for a parabolic channel can be found in Appendix A, (sheets 1-14).

See Standard Drawing W.W.-1, for details.

Drainage

Tile or other suitable subsurface drainage measures shall be

provided for sites having high water tables or seepage problems;
except where water tolerant vegetation such as Reed Canarygrass

can be used. Where there is base flow, a stone center or paved
waterway will be required.

Stabilization

.Channels shall be stabilized in accordance with Item 5 of the

construction specifications.

CONSTRUCTION SPECIFICATIONS

1. All trees, brush, stumps,-obstructions, and other objectionable

material shall be removed and disposed of so as not to interfere,

with the'proper functioning of the waterway.

2. ,The waterway or outlet shall be excavated or shaped to line, grade,

and cross section as required to meet the triteria specified herein,

free of bank projections or other irregularities which will impede

normal flow.

3. Fills shall be compacted as needed to prevent unequal settlement

that would cause damage in the completed waterway.

4. All earth removed and not needed in,construction shall be spi,ead or

disposed of so that it will not interfere with the functioning of

the waterway.

5. Stabifization

a. Vegetative protection (use only below stabilized or protected areas).

i. Applicable vegetative)standards shall be followed for time of
seeding, sprigging or sodding, liming and fertilizing, and
site and seedbed preparation.

Mulching'shall be a requirement for all seeded or sprigged
'channels and shall be performed according to standard and
s'pecifications for disturbed area stabilization (with mulching
only). 5 1
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-c.

Tmporary protection during establishment should be provided,
when conditions permit, through temporary diversions or other
means to dispose of water.

-7"

- VegetatiVe Protection

Stone center vaterways hall be constructed as shown on
Standard jkawing,W.W.-1. The waterway5, .ta_T, De .stabilized
with riprap-accordinCto standard and i,tions for

Vriprap'."

Mechanical Protection

Paving shall be performed according to State), Department
of Highways specifications for paved ditche.

,
_

,;,/

6,4

,

Jute eros7, ",ofting properly installed in waterway prevents
damage from drosion and aids establishment of vegetation.

5 2
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STANDARD AND SPECIFIOATIONS
FOR

DIVER-SION

Definition

An earthen channel, with a suppdrting ridge on the lower side, constructed
across the'slope.

Purpose

To intercept and convey surface water to stable outlets at non-erosive
_velocities.

Conditions Where Practice Applies

1. Runoff from higher areas is or has potential for damaging property,
causingrosion, contributing to pollution, flooding, or interfering
with or preventing the establishment of vegetation on lower areas.

2. Surface and/or shallow subsurface flow.is damaging sloping upland:

3. The length of slope needs to be reduced so that soil loss will
be reduced to a minimum.

_Diversions are only applicable below stabilized or protected areas.
Avoid establishmeut on slopes greater than fifteen percent. Diversions
should be used with caution on soils subject to slippage, Construction
of diversions and outlets must be in compliance with state drainage and
water control laws.

Design Criteria

Location
a

Diversion location shall be determined by considering outlet conditions,
topography, land.use, soil type, length of slope, seep planes (when
seepage is a problem), and the development layout.

Capacity

Peak runoff values used in determining the capacity requirements shall
be as outlined in Chapter 2, " stimating Runoff", Engineering Field
Manual for Conservation Practi es, Soil Conservation Service, USDA,
or by other accepted methods. The constructed diversion must have
capacity to carry, as a minimum, a ten-year frequency storm with
freeboard of not less than 0.3 foot. Diversions designed to protect

5 1
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0

homes, schools, industrial buildings, roads, parking lots, playfields,
and comparable high,risk areas, and those designed to function in
connection with other structui4es,shall have sufficient capacity to
carry peak runoff expected from a storm frequency nsistent with
the hazard involved.

Velocity and Grade .

, The permissible velocity for the specified method of'stabilization
will determine the maximum grade. Permissible design velocities
-Shall be determined by use of the following tables:

PERMISSIBLE-DESIGN VELOCITIES

Cover Range of Channel
Gradient (percent)-

.p

Permissible Velocity
(Ft. per second)

1/

Vegetative

1. Bermudagrass
2/

0-5 6

5-10 .

Over 10 4

. Reed canarygrass, 0-5 5

Tall' feScue J 5-10 4 -

Kentucky blupgrass Over 10 3
(

3. Grass-legume mixtures 0-.5 4
1.

. 5-710. 3

4. Red fescue 3
0-5 2.5

Redtop
Sericea le'sTedeZa

)

5. Annuals -40,,5 2.5

Annual lespedeza
Small grain

1 w (rye, oats, barley) 0
.. y

Ryegrass

Mechanical - Vegetative

Stone center

Mechanical

Paved

All (as.dptermined by stone
size from.riprap standard
and specifications)

All Any

1/ To be used on4 below stabilized or'protected areas.
2/ Recommended Bermudagrass varieties are Tufcote, U3, Midland, Coastal,

'and common.

III-34
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Cross Section

Thg channel may be parabolic, V-shaped, or trapezoidal. The design
requirements for a parabolic channel can be found in Appendix A,
(sheets 1-14): The diversion must be designed to have stable side
slopes. The side slopes shall not be steeper than 2:1. The ridge
shall have a minimum width of four feet at the design water elevation;
a minimum of 0.3 foot freeboard and a reasonable settlement fadtor
must be provided. The side slopes will be flat enough to insure ease
of maintenance of the structure and its protective Vegetative cover.
See Standard Drawing D.-1 for details.

Outlets

Each diversion must have an adequate outlet. The outlet may 13.e a
constructed or natural waterway, a stabilized vegetated area or a
stabilized oPen channel. In all cases, the outlet must discharge in
such a manner as not tg cause an erosion problem. -Protected outlets
shall be constructed and stabilized prior to construction of the
diversion.

Stabilization

'Channels'shJil be stabilic,A in accordance with Item 5 of the.
construction specifica'''Dns

CONSTRUCT:ON SPECIFICATIONS

l. .All trees, brusn, stumps, ob=uctions, and other ol5jection,pbre
material s. )'1 Le remuved anc disposed of so as not to interfere
with the prc,er functioning Df thd diversion.

2. The diversion sr. ,-1 ce e\a41.elted or shaped to line, grade, and cross

section as required Lu meet the criteria specified herein, free of .

irregularities which will impede normal flow.

3. Fills shall be compacted as needed to prevent unequal settlement that
would cause damage in the complete diversion.

4. All earth removed and not needed in construction shallbe spread or
disposed of so that it will not interfere with the functioning of the
diversion.

56
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_

5. Sitabilization

a. Vegetative Protection a
7

i. Follow appropriate standard and specifications for
disturbed ai,ea stabilization for time of seeding, sprigging
or sodding, liming andr4ertilizing, and site an: ,erdbed

preparation.

Mulchirig shall be a requirement for all seeded or sprigged
channels and shall be performed according to Standard and
Specifications for disturbed area stabilization (with mulching

nly).

Imporary protection during establishment should be provided
w eh conditions permit tAe use of temporary diversions or

yther means to dispose of water.

b. Mechanical - Vegetative Protection

Stone center diversions shall be constructed-as shown on
Standard Drawing D.-1 and sha,11 be,stabilized with riprap

-according to the standard and specifications for riprap.

Mechanical Protection

Paving shall be perforffed eCOOrding.to State Department of
Highways speciqcatiOns-for paved ditches.,

0
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Undisturbed Or
Protected Slope.
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STANDARD AND SPECIFICATIONS
FOR

A TEMPORARY GRADE STABILIZATION STRUCTURE
(PAVED CHUTE OR FLUME)

Definition

A paved channel of bituminous concrete, Portland Cement concrete, or
comparable non-erQdible material used to conduct surface runoff from
the top of a'slope to the bottom of slope.

Purpose

To convey runoff safely down slopes without causing eropion.

Conditions Where Practice Applies

Where concentrated flow of surface runoff over slopes would otherwise
cause excessive erosion.

De6ign Criteria

The chutes or flumes are divided into two size groups as follows:

Size Group A

1. The height of the dike at the entrance (H) equals 1.5 feet.

2. The depth of flow down the chute.(d) equals 8 inches.

3. The length of the inlet and outlet sections (L) equals 5 feet.

Size Group B

1. The height of the dike at the entrance (H) equals 2 feet.

%I. The depth of flow down the chute (d) equals 10 inches.

3. The length of the inlet and outlet sections (L) equals>4'feet.

Each size group has various bottom widths and allowable drainage
areas as shown on the following table:

III-38



4r=

Size 1/

Bottom
Width,

ft.

Maximum
b, Drainage Area

acres Size

Bottom
Width, b,

1/ ft.

Maximum
Drainage Area

acres

A-2
A-4
A-6
A-8
A-10

2

4

6

8

10

5

8

11
14
1.8

t-4
B-6
B-8
B-10
B-12

4

6

8

10
...-

12

14

20

25

31
36

1/ The size is designated with a letter and a number, such as A-6 which
means a chute or flume in Size Group A with a 6-foot bottom width.

If a minimum of 75% of the drainage area will have a good grass or wood-
land cover throughout the life of the structure, the drainage areas listed
above may be increased by 50%. If a minimum of 75% of the drainage area
will have a good mulch cover throughout the life Of-the structure, the
drainage areas listed above may be increased by ,

,

For dimensions, grades, and constrrl details, see the drawing T.G;'
S. S. -1.

. 4'

SPECIFICATION48

1. Pie structure shall'be:glaced on undisturbed sail or oil well-compacte
,

11' ';

-Jhe cut,pr-fill Slope sinall not be s'teeper, than 1 VeriliceI. tcij1:5
'hor*zOn,ta01?5:14..tend should not:be fletertthan.20

,4.
. ,

jr The top of *de eiertk dikes thall..nol,be lipwer dt any wint than
-the v61), Of. the l±nig at;he entrance of the ,structure:

P
g at the e ce to he structure sho ld extend: t the

of he e.u,,;th aik n eittier side. 2.?

i
g

5a :Tile lining shouldA1 Rlaced Aginn (g-ait th4,1Ole end and proteedmg.
,: -

u15,the.slope to the`Oper end. -4he 11,nitig'ahle be-wel comp.V,ted
anfr elp. of voids. TheAining surf#e -shall be reasonab

- .
.,smOoth.

,'
ht6. Th(e entrance floor at t upper end of the,stt,ucture shall .have a"

4 ..
. ../..,

SicliErtow4-,Ad the oUtlet Of_1/4. to I./ inch per foot.
ii,- :,,, 1 k , ''',7, I, ,I

7.: Tlie cutoff-walls efooters) at.'the entrance 'a. r14 at theAend of thect

discharge lgroigsha,11 be contil ous. with the laThg. .,,. .

,

4.,,,. .

Ns4e,fr

r r 6
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Top af earth dike and
top of lining

or i"concrete

Slope varies, not
steeper than 1.5:1
and not flatter than

20 :1

min \\\
6 cutoff

wall
Undisturbed soil
or compacted, fill

Dimen-
sion

SiZe Group

A

1.5' 2.0'
8" 10"

5' 6

Energy dissipator is
concrete building blocks
on edge anchored to lining

PROFILE

Place 3" layer o sand
for drainage under structure for full
length and width of structure

1.5

6
cutoff wall ,

Riptap is 6" layer of
4 min rock 'or rubble

00o,,cr
Qb00'ts0

Note :

PLAN VIEW

Lining shall be Portland Cement concrete ,
bituminous concr'ete or compakable narrerodible
material.

Some type of energy dissipator, such as the
one shown above , must be used to preve7,t
erosion at the outlet.

49).

9INgeeste

ec I..zonagt

3'
min

Toe of slope

21/2" for
bituminous
concrete

4" for
concreteThe size is designated with a letter and a number, such

as A-6, which means Size Group A with a 6 ft.
bottom width (b). For structure dimensions , see
table in upper right hand corner.

VIRGINIA
TEMPORARY

GRADE STABILIZATION
STRUCTURE

STANDARD
DRAWING

,

TGS.S.- I
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STANDARD AND SPECIFICATIONS
FOR

SEDIMENT BASIN .

Definition

NIVMMEI!)

A basin created by the construction of a barrier or dam across a water-

way or by excavating a basin or by a combination of both. These usually
consist of a dam, a pipe outlet, and an emergency spillway. The size of
the structure will depend upon the location, size of drainage area, soil
type, and rainfall pattern.

Purpose

To detain runoff, waters and trap(sediment from erodibl
to protect properties and drainage ways below the inst
damage by excessive sedimentation and debris. The wa
stored, and the bulk of the sediment, which is carrie
drops out and is retained in the basin while the wate
released.

Scope

areas in order
llation from
r is temporarily
by the water,
is automatically

This standard applies to the installation of temporary (to be removed
within 18 months) sediment basins on sites where: (1) failure of the
structure would not resuA in loss of life or interruption of use or
service of public utiliti4s, and (2) the drainage_area does not exceed
150 acres.1/ For the purpose of this standard, sediment basins are
classifiedas follows:

Classification of Sediment Basins 0

A. Temporary'Basins

Type Max. Drainage
Area (Acres)

Max. Height 2/
of Dam (ft.T

Embankment
side slopes

1

2

150

150

10

15

2:1. or flatter

2 1/2:1 or flatter

1/ This practice may be used on larger drainage areas if designed on an
individual basis by a qualified engineer.

2/ Height is measured from the low point of original ground along the
centerline of dam to the top of dam.

6 2
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B. Permanent Basins

Permanent (to function more than 18 months) sediment basins, or
temporary basins exceeding the classification requirements for type
2, shall conform to design criteria appropriate for permanent
structures. Such criteria are available from the Soil Conservation
Service technical guides or other sources acceptable to the local
jurisdiction. The storage capacity of permanent sediment basins

I shall equal or exceed the capacity requirements for temporary basins
contained herein.

Conditions Where Practice Applies

This practice applies to critical areas where physical site conditions,
construction schedules, or other restrictions preclude the installation
or estahlishment of erosion control practices to satisfactorily reduce
runoff, erosion, and sedimentatiot. The structure may be used in
combination with other practices and should remain in effect until the
sediment-producing area is permanently stabilized.

Design:Criteria For Temporary Sediment Basins

Compliance With Laws nd Regulations

Design and construction shall comply with State and local laws,
ordinances, rules,,and regulations.

Location

Locate 'the dam to provide maximum volume capacity for trapping
sediment behind the structure as well as for greatest ease of cleanout.

0

Storage

The capacity of the sediment basin, as measured to the elevation of
the crest of the emergency spillway, or the principal spillway if
there is no emergency, shall be at least 67 cubic yards per acre
of drainage area (0.5 watershed inches).

Sediment basins shall be Cleaned out when the storage capacity as
described above is reduced by sedimentation to 27 cubic yards per
acre of drainage area (0.2 watershed inches). In no case shall the
sediment level be permitted to build up higher than one foot below
the principal spillway creat. The elevation corresponding to this
level shall be determined and will be stated in the design data
as a distance below the top of the riser.

Spillway Design

Runoff will be computed by the method outlined in Chapter 2,

"EstiMating Runoff", Engineering Field Manual for Conservation
Practices, Soil Conservation Service, U.S. Department of Agriculture,

6 3
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by other acceptable methods. Runoff computations .shall be based upon
the soil cover conditions expected,to prevail in the contributing
drainage area during the anticipated effective life of the structure.
The combined.capacities of the,principal and emergency spillways shall
be sufficient to pass the peak rate of runoff from a ten-year frequency
ztorm.

Principal spillway. A spillway consisting of a vertical pipe or box
type riser joined (watertight connection) to a pipe (barrel) which will
extend through the embankment and outlet beyond the downstream toe
of the fill. The riser will be perforated to provide for a gradual
drawndown after each storm event. The minimum capacity of the
principal spillway will be sufficien't to discharge 5 inches of runoff
from the drainage area in 24 hours (0.21 C. F. S. per acre of
drarage area) when the water surface is at the emergency spillway
crest elevation. For those basins with no emergency spillway, the
principal spillway shall have capacity to handle the ten-year frequency
peak flow. The minimum size of the barrel will be 8 inches in diameter.
See Appendix B for principal spillway sizes and capacities.

Crest elevation. Whetused in combination with emergency spill-
ways, the crest elevation of the riser shall be one foot below
the elevation of the control section of the emergency spillway.
If no emergency spillway is provided, the crest elevation of
the riser shaiol be a minimum of three feet below the crest
elevation of the embankment.

Perforated riser. The sediment basin pool shall be drained by
using a perforated riser or by some other approved means; The
riser shall be perforated with 1/2-inch diameter holes spaced -8
inches vertically and 10-12 inches horizontally. Additional
drainage of the sediment to facilitate periodic cleanout may
be accomplished by installation of a drain in the bottom of theL,
basin as shown in Appendix B.

Anti-vortex device and trash rack. An anti-vortex device and
trash rack shall be securely installed on top of the riser. An
approved anti-vortex device is a rigid vertical plate firmly
attached to the pipe and oriented normal to the centerline of
,darn. The plate dimensions shall be: length = diameter of the
riser plus 12 inches; height = diameter of the barrel. Another
approved device is.the concentric cover trash rack which also
functions as an anti-vortex device. See Appendix B-6.

B se. The bottom of the,riser shall be loqated at the low point
in the basin to ins4re complete drainage. The riser shall have
a base attached with aLliatertight connection and Shall have
sufficient weight t9--prevent flotation of the riser. Two
apRroved bases arq (1) a concrete base 18" thick with the
riser imbedded 6"(in the base; (2) a 1/4" minimum thickness
steel plate with Continuous weld all around the base of the riser
to form a waterti ht conpection. The plate shall have 2 feet of

6 4
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stone, gravel, oi,tamped earth placed on it to prevent

flotation. In either case, each side of the square base shall
be twice the riser-diameter.

Anti-seep-collars. Anti-:seep collars shall be ipstalled around
the pipe conduit within the normal saturation z3ne-to increase
the seepage length at least 10% when any of the following conditions

exist:

(i) The settled height of dam exceeds 10 feet-.

(ii) The embankment material has a low silt-clay content and the
pipe diameter is 10 inches or greeter.

The anti7seep collar and its connection to the pipe shall be'
watertight. The maximum spacing shall be approximately 14 times
th minimum projection of the collar measured perpendictlar to the
pipe.

Outlet protection. Protection against scour at*the discharge end
..of the pipb spillway shall be rprovided. Measures may include impact
'bdsin, tiprap,.revetment, excavated plunge pools, or other

. approved methods.

EmergenCy spillways. Emergency spillways shall not be co tructed on

fill. The emergency spillway cross section shall be tra ezodial with
a minimum bottom width of 8 feet.

Capacity. The minimum capacity of the emergency spillWay shall be
that required to pass the peak rate of runoff from the ten-year
frequency storm, less any reduction due to flow in the pipe spill=

way. Emergency spillwaydimensions may be determined by using

the methOd'in_Appendix B-9.
-

Velocities.' qbe maximum allowable velocity of flow in the exit
channel shall be 6 feet per second for vegetated channels. For

channels with erosion protection other than vegetation, velocities
shall.be within the allowable -afe range for the type of
protection used.

Erosion protection. Erosion protection shall be provided for by'
'vegetation as prescribed in this publication or by other suitable
means such as riprap, asphal-Wpconcrete, etc.

., Freeboard. Freeboard is the difference:between the design flow
elevation in the emergency spillway and the top of the settled
embankment. If there is no emergency spillway, it is the
difference between the elevation required to pass the design flow,
through the pipe and the top of the settled embankment. The

minimum freeboard shall be 1 foot.

6 5



Embankment Cross Section

Type 1 Basins. The minimum top width shall be 8 feet. The side
slopes shall not be steeper than 2:1.

Type 2 Basins. The minimum top width shall be 10 feet. Side slopes

shall be.no Steeper than 2 1/2:1.

Provision for Lowering Runoff into Basin

Points of entrance of surface runoff into excavated sediment basins
should be protected to prevent development of an erosion problem.
Diversion or interceptor dikes should be installed as necessary to
insure direction of runoff to protect points of entry. Points of
entrance sHould be located so as to insure maximum travel of entering
runoff to point of exit from the basin.

Safety

Sediment basins are attractive to children and can be very dangerous.
Therefore, they should be fenced and posted or otherwise made inacces-
sible to persons or.animals unless this is deemed unnecessary due to
the remoteness of the site or other circumstances. In any case,

local ordinances and regulations regarding health and safety must be
adhered to.

CONSTRUCTION SPECIFICATIONS

Siteparation

.
Areas under the embankment and any structural works shall be, ed, grubbed,

and stripped of topsoil to remove trees, vegetation, roots, o ther

objedtionable material. In 9rder to facilitate clean-out and restoration,
the pool area (measured at the top ot- the pipe sibillway) will be cleared
of all brush and trees.

Cut-Off Trench

A cut-off trench will be excavated along terdam centerline on earth fill
embankments. The,minimum depth shall be 2' feet. The cut-off trench shall
extend up both abutments to the riser crest elevation. The minimum
bottom width shall be 4 feet, but wide enough to permit operation of
compaction equipment. The side slopes shall be no steeper than 1:1.
Compaction requirements shall be the same as those for embankment. The

trench shall be drained during the backfilling-compacting operations.

Embankment

The fill materiaIshall be taken from approved borrow areas. It shall be

Nlean.mineral soil,free of roots, woody-vegetation, oversized stones, rocks,
other objectionable material. Areas on which fill is to be placed

6 6
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shall be scarified prior to plaement of fill. The fi t. material should
contain sufficient moistue so'that it can be formed by hand into a ball
without crumbling. If water can be squeezed out of the ball, it is too
wet for proper compaction. Fill material will be placed in,6-to-8 inch
continuous layers over the'entire length of the fill. Compaction shall
be obtained by routing the hauling equipment over the .fill so that the
entire surface,of the fill is traversed by at least one wheel or tread
track of the equipment,or by usinda compactor. The embankment
shall be constructed to an elevation)10% higher than the design height
to allow for settlement if compaction is obtained with hauling equipment.
If compactors are.used for compaction, the overbuild may be reduced to
not less than 5%.

Pipe Spillways

The riser shall be securely attached to the barrel, and all connections
shall be watertight. The barrel and riser shall be placed on a firm
smooth foundation. The.fill material around the pipe spillway will be
placed in 4-inch layers and compacted under the shoulders and around the
pipe to at least the same density as the-adjacent embankmentA. A minimum
of 2 feet of hand compacted backfill should be placed over the pipe
spillway before,crossing it with construction equipment.

Emergency Spillway

The emergency spillway muat not be installed in fill. Elevations, "design

'width, entrance, and exit channel slopes are critical to the successful
, operation of the emergency spillway.

Vegetative Treatment

Stabilize embankment and emergency spillway in accordance with the appropriate
'Standards and specifications.

Erosion and Pollution Control

A
Construction.operations will be carried out in such a manner that erosion

water pollution will be minimized. ,State and local laws concerning
pc _lutiOn abatement shall be complied with.-

Safety

State and local requirements shall be met concerning fencing and signs
warning the public of hazards of soft sediment and floodwater.

Maintenance

Repai-all damages cause by soil erosion or construction equipment
at or before end of each working day.

Sediment shall be removed from the basin.-Anckdeposited in a suitable
area when it reaches the specified diStandebelow the top of the
riser.
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KeeP tras4 rack and.anti-vortex devict clear of debris (plastic,
bodrds, logs, etc.):

Final Disposal

Temporary sediment basins may be disposed of when the intended purpose
has been accomplished, and the contributing drainage area has been
properly stabilized. The embankment and resulting sediment deposits
are to be leveled or otherwise disposed of in accordance with the
sediment control plan.

Sediment basin is one of a number of mechanical practices used
to controZ erosion and sediment on disturbed areds.-

6 8
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SKETCH OF SEDIMENT BASIN

J

NSedimen! Tr"

Emergency Spillway

PLAN'. VIEW

C MP Riser-Perforated
Water Level During Storm

Earth DaM

Minimum 8' Top Width

Emergency. Spillway

Minirhum 2 1/2:1
SloPes

az*

Concrete Base

Anti-Seep Collar

SECTION

9

T.TT-W;'

MP Outlet Pipe -/



STANDARD AND SPECIFICATIONS
FOR

'TEMPORARY SEDIMENT TRAP

Definition-
,

An impounding area formed by excavation or barrier to trap sediment being
transported by stdrm runoff from a disturbed area of very limited size.

Purpose

To prevent sediment from leaving the site, or from enteringThatural or
constructed drainageways or storm drainage systems, prior to permanent
stabilization of the disturbed area.

Condition's IierePractice Applies'

Where cons1fruct1on schedules or other considerations preclude erosion
control treatment on sediment_prollIcing.areas not exceeding 1 acie in
extent. Traps are usualijr excaw j or installed at or around storm
drain inlets, in drainageways, or at points of discharge of sediment-
laden storm runoff.

Design Criteria

The trap shall be sized to provide a minimum storage capacity of 67
cubic yards per acre of contributing drainage area. It should be
dimensioneckto fit the site conditions and located so as to not interfere
with construction operations and to facilitate periodic cleanout.

. Traps
shall he not less than 1 foot nor more than 2 foot deep measured from
the invert of the outlet. The minimum length of flow through the trap
shall be 10 feet. Side slopes shall not'le steeper than 1:1. Sediment
traps must be self-draining unless they are otherwise protected in an
approved fashion so as not to present a safety hazard. See Standard
Drawings T.S.T.-1, T.S.T.-2 or T.S.T.-3 for three acceptable details of
sediment traps at storm drain inlets.

CONSTRUCTION 'SPECIFICATIONS

ment traps may be constructed on natural ground surface, on. an1
xcavated su e, or on machine compacted fill provided they have

on-erodi tlet.

'The,7 must he oked:at the end of each worfing day and repaired or
cleaned as .necesarv to insure_Ihat they will operate a's inte7ted.

7 0
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.1

Building Block Laid e' From
Throat Web Horizontal

Plywood Top
(Or Final Concrete Top)

#3 VDH Or ertop
Gravel Filter... 2 1-3" Preferred

Silt
Building Block Or
Drilled 2" x 6"

211x 4"(Timber)

Base Material

Gutter Section

1.

Weep Hole
To Be Plugged When
Final Top Is Poured

Note That Full Throat Is AVailable
For Heavy Flow

Expanded Metal Or Hardware Cloth In
Front Of Block Prevents Gravel From
Washing Into Structure

ex 4"Behind Block And Across
Throat Helps Keep Block In Place.
Place In Outer Hole Of Spacer
Block.

(USE DURING StREET CONSTRUCTION)

VIRGINIA
TEMPORARY

SEDIMENT TRAP AT
CURB INLET

STANDARD
DRAWING

1ST. I
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Protect Inlets During Construction. Keep
Sediment 'Out Of The Storm Drainage
System! Use Half-Circle Behind Curb
Inlets During Street Construction. Modify
Protection As Construction Progresses.

PLAN

47.

Circular Shape Is Not Essential-Vary
Shape To Fit Drainage Area And
Terrain. Observe To Check Trap Effi-
ciency And Modify As Necessary To
Insure Satisfactory Trapping,Of Sedi-
ment.

Minimum Depth- Below Throat
Maximum Depth- 2'
Avoid Bath Tub!

Clean Out When Sediment Is 6"
Below Invert.

Leave Out Block Temporarily-Insert Tile
With Wire Screen And
Gravel Filter....Keep
Pool Dewatered.

SECTION

VIRGINIA
TEMPORARY

SEDIMENT TRAP AT
STORM DRAIN INLET

STANDARD
DRAWING

TST. 2
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f
Spacer Block , Roll Of 12 1/2 Gauge Welded Fence, 2"x 2" Mesh, 8"- 10" Diameter
Filled With 3" Stone.

Easily Made And Placed
Easy To Clean
Can Be Moved And Re-Used

Prevents Storm Sewer Fiom Becoming Clogged With Silt During,
construction
Prevents Silt From Getting In Stream

ource: Chantilly Construction Co.

MINI-GABIONS FOR INLET PROTECTION
(USE DURING STREET CONSTRUCTION)

VIRGINIA
TEMPORARY

SEDIMENT TRAP AT
CURB INLET

STANDARD
DRAWING

TS.T 3*
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)Definitipn

'STANDARD AND SPEC,IFICATIdNSy-
FOR k,

D IN.ADING

1.4

ReStiaping the ggoun :surfage by' Inv-to plan as'aete
engineering survey, nd lay-gut.

I

* i

it
tal;=- "-

Purpose
,o

The prectice is,for oneAor morevf the followIng "purpOaes: (1) provide
sites' more suitable for buildings, facilities, ad other,14nd:dses; (2)

'improve surface drainage; and- (3) control erosiOn-ahd r4cluce sediment.

r

. >

c440-

Conditions Where Practice Applies

This practice is applicable where grading to planned elevations is
practical for the purposes enumerated above.

Design Criteria

The grading plan shall be based upon adequate surveys.and investigations.
The plan must show the locations, slopes, cuts, fills, and finish
elevations of the surfaces to be graded together with auxiliary practices
for erosion control, slope stabilization, safe disposal of runoff water,
and drainage facilities such as waterways, lined ditChes, diversions,
grade stabilization structures, and surface and subsurface drains. The
following requirements shall be incorporated into the plan:

1. Where feasible, cut and fill slopes shall not.be steeper than 2:1.

2. Where feasible, benches or diversions shall be provided on slopes
steeper than 3:1 when vertical he,igHt of slope exceeds 15 feet.

3. Provisions must be made to safely conduct surface runoff to storm
drains or to stable water courses to insure that surface runoff
will not damage slopes or other graded areas.

4. Subsurface drainage mist be provided where necessary to.intercept
seepage that would adversely affect slope stability or create
excessively wet site conditfons.

5. Slopes shall not be created so close to property lines as to
endanger adjoining properties without adequately protecting such
properties against erosion, slippage, settlement, subsidence, or
other rei'ated damages.

7 4
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6. Fills must consist of approvea clean material from cut areas,
borrow pits, or other acceptable sources. Fill shall be placed
in lifts not to exceed 1 foot and compacted at density shown on
plan:

7 5
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:STANDARD AND SPECIFICATIONS
FOR

STORM DRAIN OUTLET PROTECTION

Definition

'Paved and/or riprap channel sections, placed below storm drain outlets.

Purpose

To reduce velocity of flow before entering receiving channels below
storm drain outlets.

Conditions Where Practice Applies

To all storm drain outlets, road culverts., paved channel outlets, etc.,
discharging into natural or constructed channels. An4lysis and/or
treatment will extend from the end of the conduit, channel or structure
to the point of entry into an existing stream or publicly maintained
drainage system.

;1 \

Design'Criteria

Show plan view, profile, and cross section of receiving channel to
existing publicly maintained system or natural stream channel. Indicate
the actUal velocity for the following: 1) outlet (pipe or structure),
2) -riprap or paved channel section, and 3) each channel reach and/or to
point of entry into existing system or natural stream. Show on plan the
proposed method of stabilizing the channel consistent with computed
velocities.

Length: Minimum total length of riprap and/or paved section below
outlet equals 6 times the diameter of the pipe or 6 times
the depth of flow in the outlet channel.

Grade: Less than 1%.

F^

Riprap: Riprap shall be sized according to standard and specifications
for riprap. Where .size of riprap is impractical, a concrete
apron may be used with length according to Table 1, and
riprap the remainder of the length specified above.

7 6
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TABLE 1

APRON LENGTHS ( IN

ACTUAL
OUTLET d INCHES-
VELOCITY
F.P.S. 15 18 21 24 27 30 33

6 3 3 3 3 3 4 4
8 3 4 4 4 4 5 5

10 4 5 5 5 6 6 6
12 5 5 6 6 7 7 7

914 6 6 7 7 8 8

16 7 7 8 8 9 9 10

1118 8 8 9 10 10 11,
1220 8 9 10 11 11 12

13 1422 9 10 11 12 12

14 1524 10 11 12 13 13

1526 11 12 13 14 15

17

16

1728 12 13 14 15 16

17 18 1930 13 14 15 16

LA

FEET)

36 42

4 4
5 6

7

11 8

9 10

10 11
12 13,-

13 14
14 15

16 17

17 18
18 20

2119

48 54 60 66

4 5 5 5

6 6 7 7
7 8 8 9
9 10 10 11

10 11 12 12

1j. 13 13 14

14 15 16

15 16 17 18

16 17 18 19

18 19 20 21
19 21 22 23

21 22 23 25

22 24, 25 26

72

RECEIVING
CHANNEL

(AS APPLICAI3LE)

% GRADE
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STANDARD AND SPECIFICATIONS
FOR'

R1PRAP

Definition

A layer of loose rock or aggregate placed over an erodibile soil surface.

Purpose

To protect the soil surface from the erosive forces of water.

Scope .

Applicable to channels where the'rate:of flow does not exceed 1,000 .cfs.,
the channel bottom grade does not exceed 10 percent (0:1 ft/fp and
the channel is essentially straight.

Conditions Where Practice Applies

VTo soil-water interfaces where the soil conditions, water turbulence and
velocity, expected vegetative cover, etc., are such that the-soil may
erode under the design flow conditions. Riprap may be used, as
appropriate, at storm drain outlets, channel banks and/or bottoms, road-
side ditches, drop structures, etc.

Design Criteria

The design discharge shall equal or exceed the maximum discharge required
by local jurisdictions for each reach, of channel arid shall be based on
maximum watershed deve4,9pment during the life of the structure.

Riprap and filters (bedding) shall be designed in accordance with criteria
set forth in the National Cooperative Highway Research program Report
108, Tentative Design Procedure for Riprap,& Lined Channels, available
from the Haghway Research Board, National Academy of Sciences, 2101
Constitution Avenue, Washington, D.C. 20418,or from Hydraulic Ehgineering
Circular No. 11 prepared by the Hydraulic Branch, Bridge Division,
Office of Engineering and, Operations, Bureau of Public Roads, Washington,
D.C. 20591.

Quality

Stone for riprap shall .consist of field stone or rough,unhe4n quarry stone
of approximately rectangular shape. The stone shall be hard and angular
and of such quality that it wili not disintegrate on exposure to water
or weathering, and it shall be suitable in all other respects for the
purpose intended.

7 8
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CONSTRUCTION SPECIFICATIONS

The subgrade for the riprap or filtr shall be prepared to the required
lines and grades. Any fill required in the subgrade shall be compacted
to a density as shown on plan.

The' rock or gravel shall confonn to the specified.grading limits when

installed in the riprap or filter, respectively.

The,stone for the filter and riprap may be placed by equipment. Both

filter and riprap shall eaFh be constructed to the full course thickness
in one operation and in sixth a,manner to avoid displacement of the under-
lying materials. The stone for filter and riprap shall be delivered and
placed in a manner that will insure that the filter and, riprap each
shall be reasonably homogeneous witfl the larger rocks.uniformly distributed
and firmly in contact one to anoth r with the smaller rocks and spalls
filling the voids.between the larg r rocks. Riprap shall be placed in
a manner to prevent damage to the ilter structures. Hand placing will
be required to the extent necessary'to prevent damage to the permanent
works.

7 9
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STANDARD AND SPE-CIFICATIONS
FOR

SUBSURFACE DRAIN

Definition

A conduit such as tile, pipe, or tubing installed beneath the ground
surface to intercept, collect, and/or convey ground water.

Purpope

A drain may serve one or more of the following purposes:

Improve quality of vegetation in grassed or lawn areas:balowering the
*ground water table.-

Intercept and prefent additional ground water movement into an
already wet area.

Relieve artesian pressure.

Remove surface runoff.

Serve as an outlet for other drains.

Replace natural subsurface drainage patterns that are interrupted or
destroyecl by:construction operations.

Collect ground. water for beneficial uses.

Vector control,

Scope

This standard covers the installation of subsurface drains in urban or
developing areas. It does not apply to the installation of foundation
drainage systems for buildings.

Conditions Where Practice Applies

Drains are used in areas having a high water table where benefits of ladering
or controlling ground water or surface runoff justify the cost of installa-
tion of such a system. They may also be used to intercept and divert
"seeps," especially on cut or fill slopes, before they can surface and
cause problems. The soil must have sufficient depth and permeability tO
permit installation of an effective and economically feasible system.

8 0



An outlet for the drainage system must be available, either by gravity
flow or throuepumping. The outlet shall be adequate for the quantity
and quality ofeffluent to be discharged with consideration of possible
damage above or below the point of discharge which might involve legal
actions under State or local law:

Design Criteria

Required Capacity of Drains

The requif,ed capacity may be determined by/g/e or more of the

following: .

MeasUrement of the rate of 'suburface flow at.the site.

2. The application of Darcy's Law to lateral or artesian subsurface
flow.

Surveys and comparison of the site with other similar sites where
subsurfape drainage yields have been measured.

4

The minimum capacity Shall pbovide a removal rate from the contributing
area of not less than 1/2 inch per 24 hours. Where seepage is intercepted
by randomly installed lines, the minimum capacity of the drain shall be
as determined from the following chart:

Soil Texture tnified Soil - Inflow rate per,1,000 ft.

Classification of line in cfs. 1) 2)

Coarse San&
and Gravel

Sandy-loam

Silt loam

Clay and Clay loam

GP, FW, SP, SW '0.15 - 1.00

SM, SC, GM, GC 0.07 - 0.25

CL, ML 0.04 - 0.10

CL, CH, MH 0.02 - 0.20

For inerceptor lines on sloping land, increase the inflow rates as

Land Slope % Inflow Rate Increase %

2 - 5 10

5 - 12 20

12 - Plus 30

81
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2) Discharge of flowing springs or direct entry of sUrface flow-through
a surface inlet or filter will require additional designed capacity.
Such flow should be measured or estimated by an approved method prior
to design.

Size of Drain'.

Size of drain shall not be less than indicated in Ine drain dêsign
charts found in Appendix C. Four-inch diameter drain shall be the
minimum acceptable size. Where local experience has shown it to

-be desirable, larger drain size may be required.

Depth, Spacing, and Location
0'

The minimum depth of cover pf subsurface drains in mineral soils shall
be 24 inches. 'This minimum depth shall apply to normal ground levels
and may exclude sectidns through minor depressions where the drain
is not subj.ect to damage by ost action or equipment loading, and
where site conditions justify pecifying-a lesSer depth.

The minimum depth of cover in or anic soils shall be 30 inches for
normal ground levels.av defined above, after initial subsidence.
Structural measures shall be installed where feasible to control the
water table in organi3sAls within the optimum range of depths.

The spacing of lateraliwill be dependent on the permeability of the
soil, the depth,of installation of the drains, and degree of drain-,
age required.

Minimum Velocity and Grade

A minimum velocity of not less than 1.4 feet per second shall be used to
establish the minimum design grades if'site conditions permit. Otherwise,
the minimum gradient for the various drain sizes shall be in acordance
with -die following table:

Diameter of Drain- Minimui., Grade

feet/100

4 inches 0.20

/ 5 inches 0.15

6 inches C.10

8 inches 0.08

10 inches 0.06

12 inches 0.05



y.

When topography dictates°, flatter gradients day be used in soils not

containing excessive amounts of fine sanUand/or silt. Flatter gradients

may also be used in soils where rapid siltation hazards exist, provided

that the drain line shall be encased in a filter. In either case,
minimim gradient of line shalj. be in accordance with the following table:

Diameter of Drain Mi,r.y.mum?Grade Ft/100

4 inches 0.10

inches 0.07

6 inches

Maximum'Grade and Protection

do.

0.05

Max. Length of, Line

(Usually-inflowvrate

will governonakimum

IP
length.).

On sites where topographic conditions require the use of drain lines 43n
0 grades steeper than two percent or where 4esign yelocities will be gneater

than indicated in the table below, specia1l measures shall be used to
protect-the drain.. .yhese measures shall be specified for each job 4)as

on the-particular conditions of the job siVe. The protective hleasure

shall be made following one.or more of.the irectives:

.Use only drains that are uniform in size and stitpe and with smooth ends.

Lay the drains so as to secure a tight.fit with the inside diameter

'of one section matching that of the adjoining sections.

.Wrap open joints with tar,- pregnated,paper, burlap, or special

filter'material such as pl tiSt, fiberglass fabrics.,'or spun bounded'

nylon.

.Select the least erodible soil available for blinding.

Tamp blinding material aroUnd thp drain,before backfilling.

For continuous pipe'or tubing With perfora;ions, complAtely enclose

the pipe with filter material'of plastic, fiberglass', or properly'

graded sand and gravel. The thickness of the envelope shall nort.be:

less than 3' inches and shall conSist gf good concretpsand 'dr clean

pit run gravel, conforming closely to such concrete sand.

6
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Maximum PermiSsible V cy in Drains Without Proective M es

VelocityFee

Sand'and Sandy- Loam

Silt and 'Silt' Loam

Si4.ty Clay Loam

Claf and Clay Loamh::

arse.Sand and: .Qravel
:

,Materials for DraTns

14

3.
e

5.0

6.0

7.0

9.0

,Drains include 'con4uits of:
-plastic, orother,materia10,

. crete, bituminized/Ifiber, metal,
ptable quality. The cOnduit shall'

meet strengthand durability requirements of the site Current
specifications'asi1iSted below, or as included in this \standard, shall
,be uSed in'Aqermirang the quality of the conduit. The following
specificationg c.plovethe products currently acceptable for use as
'drains or for use,indetermining quality of materials used in dvain-
age installati,Ms:1.-

,

Clay drain

:

C1apdre:in title.,-, perforated
,,,,,i'f'.,..s

', 7:4"' o
nay sewer-pipe;: standard $trength

..,

Clay pipe.,,eXtra S.trength

.?7- :-Clay pipe, perfOrated, standard, and extra strength

2fi

.-....

i:

P. 'Clay pipe', testin

Concrete drain tile

Concrete pipe for irrigation or drainage

Conc te pipe or tile, determining,physical
pro erties of

Concrete sewei4, storm Arain,

Specification

ASTM*C 4

ASTM C 498

ASTM C 13

ASTM C 200

ASTM C'211

ASTM C 301

ASTM C 412

ASTM C 118

ASTM C 493
i)ta,

and culvert pipe ASTM C 14
A

*Atherican Society for Testing and Materials, 1916 Race Street, Philadelphia,
Pennsylvania 7 19103.

)
III=

6
3
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Reinforced: concrete culvert, storm drain, arid
sewer pipe

Perforated concrrte pipe,

. Portland cement

Asbestos-cement non-pressure sewer pipe

Asbestos-cement perforated underdrain pipe

Asbestos-cement pipe, testing

Pipe, bituminized fiber, (and fittings)

Homogeneous bituminized fiber pipe, testing

Laminated7wall bituminized fiber perforated,pipe for
ahd general drainagejl

T

Laminated-w4641 bitumlnized fiber pipe, phy.V.cal
testing oi44

Styrene rubber plastic drain and building
sewer pipe and fittings
Perforations, if needed, are to be as specified
in ASTWD-2311 ;

Plastic drainage tubing, corrugated

Vip.

Pipe, rugared (aluminum alloy)

Pipe,.corrugated (iron or steel., zipc coaXed)

(Loading -- Maximum al,lowabledrain depth will be
own in.Appendix C-3.)

Filter6 and Filter Ma

ASTM C 76

ASTM C 444

ASTM C 150-

ASTM C 428

ASTM C 4118

ASTM C 500

Fed. Spec. *SS-P-1540

ATM D 2314

ASTM D 2417

.ASTM D 2315

--ASTM D2852

Soil Conservation
SerVice

Specifications

Fed. Spec. WW-P-402

04 Fed, Spec. WWTP-405

in conformance with tiicie

Suitable filter shall e used around drains where required by site
conditions to. prevent sediment-accumUlation in the conduit. The need
for a filter shall be determined by the characteristics of the soil
materials %X drain depth and the velocity of flow in the conduit.

c

. *Superintendent 0,4 Documents, U. S. Government Printing Office, Washington,
D. C.



Not less than 3 inches sf filter material shall be used for sand-
gravel filters. .A.recommended.method of installation is to place
filter material to a depO of 3 inches under the drain and cover the
drain with a sheet of plastic. The filter shall be designed to
prevent the material in each the installation is Made from entering
the drain. Not more than 10% of the filter shall pass the No. 60
sieve.

Where fiberglass filter material is used, it shall be manufactured
fromorosilicate type glass, and the manufacturer of the material
shall certify that it is suitable for underground use. The fibers
be of variable size:with -Ibme larger fibers intertwined in the mat
in a random manner. The material shall cover all open joints and
perforations.

Envelopes and Envelope Material

shall°

Envelopes shall be used around the drains where required for proper
bedding of the conduit or where necessary to improve the characteristics
of flow of groundwater into the conduit.

Materials used for envelopes do not need to meet the gradation
requirements of filters, but they shall not contain materials which
w.p.1 cause an accumulation of sediment in the conduit or render the
avelope unsuitable for bedding of the tanduit.

s

Auxiliary Structures and Drain Protection

Outlet ditches shall be deep enough to provide a minimum depth for
mains and all laterals. There should be at le t 1 foot of clearance
between the invert of the drain and its outle and the low Water. S
in the ditch. This clearance may be reduced to 0.3 foot where the:
outlet ditch is on such a grade that silting or stoppageby vegeta-N-
tiVe growth will not occur. A continuous section of pipe,- at least 1
feet long, without open joints or perforations shall be uses at the .

outlet end of the line. This pipe shall be fire and weather resistani
,

A'watertight conduit strong enough to withstand the loads upon it shall
Art,

be used where subsurface drains cross under ditches. Conduits under
,roadways.shall be designed to withTnnd the expected loads. Shallo4
drains through depressionable areas and near outlets shall be protected--
against hazards of equipment, freezing, and thawing.

Junction boxes shall be used where more than two main linelpoin.

Where surface water is toite admitted to the drain lines, inlets shall
be ciesigned to exclude deBi,is and Prevent sediment from enter4g
the conduit. Drain lineS flowing under presiure shall be deSlrEed
to withstand the resulting pressures and velocity of flow. Auxil-
iary surface waterways shall be used where 'feasible.

The upper end of each drain line shall be capped with concrete"

401
11 -65



9.

other durable material unless connect to a stYucture.

CONSTRUCTION SPECIFICATIONS

Inspeotion and Handling of Materials,

.:--,

,

Materiaf for'-dra-a,ns rshall be given a rigid inspection before,installation.

Where applic4b144'clay and concrete tile shall be checked'for page

,
from freezing and thawing priorto installation. Bituminized 'fiber and

plastic pipe and tubing.shall he protected from'haards causlt; Aeformation .

or warping. All material shall be satisfactory :f6r, its 'int- ia upe
It , ,

and shall meet applicable specifications and requirement. 61!
-

a

taacement and Bedding

Placement of all drains shall be in keeping with the provisions Of
,

the 00

standard. In addition, the following applies when a filter is,required:

All openings in.the drain shall be cOvered by the filter, or tipprox

imatelythe lower half of the drain is to be covered by the filter

and the rest of the drain, covered by a sheet of impervious plastic.

No portion of the drain containing openingliiis to be left .eMPosed

under conditions which require the use bf

When sand:gravel filter material is used, the trenth shall be over

excavated 3 inches and backfilled to grade with filter material.

After placement of the drainupon the filter material, additional

filter material shall be placed over the drain to fill the trench td

a depth of 3 inches over the drain. A plastic sheet and friable

soil can be used in lieu of filter material as the backfill over the

drain when specified. The sand-gravel filter materjal shall be a,

mixture of sand and gravel within the gradation reqbired,by thebaie

material in the trench.

Backfilling

At
,

it 4
Ear;th backfill material shall be placed in the trench in.' a manne.r''

y

t4at displacement of the drain will not occur and, so thatthe filter
c .

.

terital, after backfilling, will meet the requirements shown in the plan.
t

vigcgals in grade of the conduit shall-be permitted. Where the conduit

dirlaid in rock'trench, or'where rock is exposed at the bottom of

the rock shall be removed below grade enough that the trebch

backfilled, Compacted, and bedded; and when completed, the conduit

notriesSan 2 inches from rock.

11 l* p5ected from surface flow,over and along- the iine.by

-ér.,:the line and immediately behind the outlet to an

levation bin .1e4 tha'n 1 fobt che natural ground. All,outlets will
"

prOteáted:with.an animal guard.as:shown in Alendix C-4.

a

-

f-
8 7
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j'Alftl"enches excavatedcaor dfain lines shall be completely backfilIedith

Fjn1 Clen-up

. 7

:

. ,

+11 Ad suitable for est'ablishing vegetation over the inS.:tal* drain
ted spoil in such manner that the ground is left

III-67



Definition

STANDARD AND SPECIFICATIONS
. FOR

TEMPORARY1DOWNDRAINAGE STRUCTURE
(Flexible)

A flexible conduit of heavy duty fabric or other material used as a
temporary structure to convey concentration of stormwater down the face
of cut and fill slopes.

Purpose

To safely conduct storm runoff from One elevation to another without
causing erosion of slope.

Conditions'Whete Practice Applies

Flexible'downdrains are used on slopes where concentration of stormwater
would cause erosion damages. These structures are removed once the

permanent water disposal system is installed.

Design Criteria

, Formal design is-generally not required.
-. .

ciNA;-
'Placement.
f n .

,,,,,.

leisturbed soil or well-compabted fill:.
-, -

.6.1R7ter

44...1,

Tfll.rent capacity required to oonvey maximumgunoff expected during

thg 1;106Of.the drain.'
4,

End Sections

Standard met Entrance section should slope toward outlet at rate

of at least 1/2" per foot. Selected soil should be placed and

AL thoroughly compaCted around entrance section to insure against piping
"t failure along end section and extension collar.

Extension Collars

Twelye-inch long, corrugate4 metal pipe. Avoid use of Helical pipe.

8 9
III-68

a



14FION01000,
Securing_ Straps .,woewir'*

Fabric, metal, etc., secure in at least one corrugation of extension
collar.

Anchors

Metal "T" pins anchoxced in soil throughlgrommets attached'to flexible
downdrain, 20 foot centers.

Outlet

diTo stabilized area where erosion will not be a problem.

Maintenance

Inlet section should be inspected often for indications-of piping along

meial sections. Anchors should be re-secured as necessary. Avoid
.placement.of any material on collapsed downdrain. Inspect for clogging

or damage after each storm.

7..;



FLEXIBLE. DOWNQRAIN

Top ,Of Diversion Dike
Holding*Flaps

PLAN

Standard Metal
End Section

TEMPORARY DOWNDRAINAGE STRUCTURE

91.

ISOMETRIC VIEW
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ISheet 1 of 14

Parabolic Channel Design

Grade 0.25 Percent

Q

de

V2.0 2.5 3.0 V3.5 " .0 " 4.5 V m 5.0 V m 5.5 V m 6.0

DT DT DT D D T DT DT DT D

15 ,

20
.

25 10 2.4
,

30 11 2.3
,

,

35 13 2,3

4 ,

40 15 , 2.3 10 2.7

45

50

i7 .29.2

19 7i2

12 2.6j!

3 2.6

:
!.,

'' '4, t:

*

55 2e141,2 14 ' 2.e

60 22 II2 15 2.5

,s,
65. 24 2.2 17 2.5

70

75

26 42.2

28 2,2

18 2.5

19 2.5

13 3.1

13 3.0

i .

80 29 2,2 20 2.5 14 3.0

90 33 ' 2,2 23 2.5 16 3.0

100 38 2,2 25 2.5 18 3,0

110 40 2,2 28 2.5 19 2.9

120 44 2,2 30 2.5 21 )2.9 15 3.6

,

130 48 2.2 33 2.5 23 2.9 16 3.6

140

150

51 2,2

55 2.2

35

37

2.5

2,5

25 2.9

26 2,9

18 3,5

19 3.5

,

I

160 58 2,2 4Q 2.5 28 2,9 20 3,5

170 62 ,2.2 42 2.5' 36 2,9 21 3.5 17 44

180 66 2,2 45 2,5 31 2,9 22 3,5 18 4.0

,,,
--............,,:,____,..--

91

2 Flow in Cubic Feet per Second V 0 Velocity in Feet per Second T Top Width ia Feet .

D m Depth ia Feet

,9 5



Sheet 2 of 14

Parabolic Channel Design

Grade 0.50 Percent

q

fsT
v m 2.0 V g 2,5 V m 3.0

D'T
V 2 3.5DT-

V m 4,0

DI
V m 4.5

p.T
' m 5.0

D

V 2

T

5,5

D

V . 6.0

T_ :
D T'DT

15 9 1.6

20 11 1.6
,

.

25 14 1,6 9 1,9
A

30 17 1.6 11 1.9 8 2.2 ,

35 20 1.6 12 1.9 9 2.1 ,

40 22 1.6 14 1.8 11 2.1 f

45 25 1.5 16 1.8 12 2.0

,

50 28 1.5 18 1.8 13 2,0 10 2.4
.)

55 31 1.5 19 1.8 '15 2,0 11 2.4

60 33 1.5 21 1.8 16 2.0 11 2.4

,
.

65 36 1.5 23 1.8 17 2,0 12 2.4 .

70 39, 1.5 24 1.8 18 2.0 13 2.3 .

75 42 1,5 26 1.8 20 2.0 14 2.3 11 2.7 .

80 44 1,5 28 1,8 21 2,0 15 2,3 '12 2.7

90 5Q._1,5 31 1.8 24 2.0 17 2.3 13 2.7
k

100 55 1.5 35 1,8 26 i2.0 19 2,3 15 ,2,6 12 3,0

110 ,

,

61 1.5 38 1.8 29 ''' 2.0 21 2.3 16 2,6 13 3.0

120 66 1,5 42 1,8 31 2,0 22 2,3 18 2.6 14 2-.9

130 72 1,5 45 .1.8 34 2,0 24 2.3 19 2.6 15 2.9

140 77 U. 48 36 2.0 26 2.3 lb 2.6 16 2.9

4

,i,8

f

150 83 :1.5. . 52 1.8 39 2.0 28 2.3 t 22 2,6 18 2,9 14 3:3

160 88 1,5 55 1,8 41 2.0 30 2.3 23 2.6 19 2.9 15 3.3

170 93 1.5 59 1,8 44 2.0 32 2.3 25 2,6 20 2.9 '16 3.3,

180 99 1,5 62 1,8 47 2.0 33 2,3 26 2.6 21 2.9 :17 3.34

(

A a FlOw in Cubic,Feet per Secoad V Velocity in Feet per Second T a Top Width in Yeet

D Depth,in Feet



P
Parabolic Channel Design I

Grade 00 5 Pereellt

Sheet of 14

Q

cfs

V m 2.0 V . 2.5 V = 3.0 V 2 3 5 V = 4,0 V 12 4.5 V 4 5.0,1 V i 5 5 V = 6.0

I D T D 'T D T D T D T D ,'1:1 T D T D

15 12 '1.3 7 1,6

26 16 1.3 9 1,5
.

25 19 1.3 11 1 8 1.7
.

'30' 23 1;3 13

.,5

1.5 . 10 1.7 8 1.9

35 27 llt,3 15 5 11 14,7 9 1.9
I

40 31 . 1.) 18 1..5' 13 1.7 10 149

,

45 35 1.3 20 1.5 14 1.7 11, 1.8

50 18 1.3 22, 1.5 16 1,6 13 1.8 9 2,2

55 42 1,3 24 1,5 18 1.6 14 1:8 10 2,1

60 46 1,3 26 1.5 19 1,6 15 1.8 11 2,1

65 50 '' 1,3 28 1.5 21 1.6 16 1.)i 1Z.: 2,1 10 2,4

70 53 1,3 30 1.5 22 1,6 17 1,8 13 2,1. 11 '2,4
,

75 5? 1,3 33' 1.5 24 1.6 19 1.8 14 2 1 11 2.3

80 61 1.3 35 1.5 25 1,6 20 1.8 1 2 1 12 2,3

90 68 1,3 J9 I 1,5 28 1.6 . 22 1.8 6 2.1 13 2.3 11 2.6.

100 76 1.3 43 '1.5 32 1.6 25 1.8 18. 2.1 15 2.3 12 ,2.6

110 83 1.3 48 1.5 35 1.6 27, 1.8 20 2.0 16 2,3 13 2,6

120 91 1.3 52 1%5 '38 '1.6 30 1.8 22 2.1 18 2.3 15 2.5 12 2.9

130 98 1.3 6' 1.5 41 1.6 32 1..8 23 2.1 19 2.2 16 2,5 13 8

140 106 113 60 1.5 44 1.6 34 1.8 25 2:0 21 3 17 2.5 14
,

150 113 1,3 65 1.5 ;47: 1.6 37 , 1.3 27 2,0 22 2. 18' 2 5 15 2.8

160 21 1,3 69 1.5' 5.6 1.6 39 1.8 29 '' 2.0 24 2.2\ 19 '2,5 16. 2.8 13. 3,1

170 28 1.3 73 1.5 53 / 1.6 42 1.8 30 2.0 25 2\k 20 2.5 17 2.8 14 3.1

180 35 1,3 ' 77 1.5 54.' 1.6 44 1.8 32 2.0 27 2,2 22 2,5 18 2,8 15 3.4

......._____ i---t

'Q 'CubiCjeet per Slcond V. Velocity iu Feet per 'Second T = Top Width in Feet

:D = Depth in Feet 4 4

98

a

99

4



Sheet 4 of 14

Parabolic Channel Design

Grade 1.0 Percent

q : 2,0 V . 2.5 V3.0 v3.5 V4.O = 4.5 5.0 ' 5.5 V6.0

cfs D T _D TD T D T D T D T D I D T D

,

15 13 1,1 8 1,3

20 18 11 1.3 8 1.5

25 22

,1,1

1.1 14 1.3 9 1.5 8 1.6

30 27 1.1 17 1.3 11 1.5 9 1.6

35 31 1.1 19 1,3 13 1.5 11 1.6 8 1.8
,

40 '35 1.1 22 1.3 15 1.4 12 1.6 9 1,8

.

,

45 ,40 1.1 25 1,3 17 1.5 13 1.6 10 1.8

50 44 1.1 28 1.3 19 1.4 15 1.6 11 10 9 2,0

55 '48 '1.1 30 1,3 20 1.4. 16 1.5 12 1.8 10 2,0'

60 53 1.1 33 1,3 22 1.4' 18 1.5 14 1.7 10 2.0
,

65'. 57 1,1 36 1,3 24 1,4 19 1.5 15 1,7 11 2,0 9 2,2

70 61 1.1 38 1,3 26 1.4 21 1,5 16 1.7 12 2.0 10 2,2

. ,75 66 1.1 41 1.3 28 1,4 22 1.5 17 1,7 13 2.0 11 2.2

80 70 1,1 , 44 1.3 29 1,4 2 1.5 18 1.7 14 2,0 "11 2,2

90 79 1.1 49 1.3 33 1'.4 7 1.5 20 1.7 15 1.9 13 2.2 11 2.4
.

100 87 1.1 55 1.3 37 1.4 29 1.5 22 1.7 17" 1.9 14 2.2 12 2.4

110 96 1.1 60 1.3 40 1.4 32 1.5 24 1.7 19 1.9 15 2.1 13 2.4 11 2.6

120 104 1.1 65 1.3 44 1.4 35 1.5 27 1.7 20 1.9 17 2.1 14 2.4 12 2 6

130 113 1.1 '71 1.3 47 1,4 38 1.5 29 1.7 22 1.9 18 2.1 15 12.4 13 2.6

140 121 1.1 76 1.3 51 1.4 41 1.5 31 1,7 24 1.9 20 2.1A 16 t'.3 14 2.6

,,

150 130 1 1 81 1.3 55 1.4 44 1.5 33 1.7, 25' 1.9 21 2.; 17 2.4 15 2.6

160 138, 1.1 87 1.3 58 1.4 47 1.5 35 1:7 27 1.9 22 2.1 9 2.i 16 2.5

170 147 1,1 92 1.3 62 1.4 50 1.5 38 1.7 29 1.9 24 2.1 3 17 2.5

180 155 1.1 97 1.3 65 1.4 53 1.5 40 1.7 30 1.9 25 2.1 21 2.3 18 2.5'

Q.! Flow in Cubic Feet per Second V Velocity in Feet per Second T. Top Width in Feet

D m Depth in Feet
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.Sbeet 5 of 14

Parabolic Channel, Design

Grade L25 Percent

,

Q'

cfs

'

VAN 2.0 V 2.56 V 3.0 V 3.5 V 4.0 V is 4.5 V 5.0 V.11 5.5 VAN6.0

1
,

T
,

T D, T T D

15

20

25

30

35

40

45

50

55

'60

65

JO

.75

So

90

100

110

120

130

140

150

160

170

180

1

15

20

25

.31

36

41

46'

50

55

60

65

70

75'

11.80

90'

1100

109

.'119

129

139

148
,

158

168

177

'1.0

1,0

1,0

10

1.0

,

1,0

1.0

1.q,

1.0

1.0

1.0

1.0.

1.0.
,

1.0

1.0

1.0

1.0

1.0

1.0 .

(1.0

Lo-
"1

1.0

1.0

1.0

10.

.13

16

19

23

. 26*

29

32'

. 35

38

41

45

48

i 1

57

63

70

76

82

88

94

101

107

113 .

I,

1.2

1.1

1.1

1.1

1.1

1.1

1.1

1.1

11 ,

1.1

1.1

1.1

,

1.1.

1.1

1.1

1,1

1.1

1,1

1.1

1.1

1.1

1.1

1.1

1

7 1.4
.

9 1.3

11 , 1.3

13 1.3'

15 1.3,

11 1.3

19 , 1.3

21 1.3

23 1.3

.26 110,3

;

28 1.3

30 1.3

32 1.3

34 1.3

)8 1.3

42. 1.3

46 1.3

51 1,3

55 1.3

59 1.3

63 1.3

67 1.3

71. 1.3

75 A.3

v

7 1.5

8 1.5

10, 1.4

11 j.4

13 1,4

14° 1.4

16 1.4'

.18 1.4

19 1.4
,

21 1.4

22 1;4

24 1.4

25 1.4

29 1.4

32 1.4

35 1.4

38 1.4

44 1.4

44 1.4

47 1.4

50 1.4

54 : 1/4

57 1.4

7

8

9

-11

12

13

.14 1

16

17.

18

.19

, 21

23

26

28 .

31

33

36

38

41

43

' 46

1.6

1.6

1.6

1.6

1.5

1.5

1.5

1.5

1.5

1.5

1 5

1.5

1.5

1.5'

1;5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

,

,

1 4.8

8 1.8

i '1,7
,

10 '.1.7

11 1.7

12 1.7

. 13° 1.7

14 1.7

15 '1.7

16 1.7

18 1.7

20 1.7

22 .. 1.7

24 1:7

26 1.7

28, 1.7

30 1,7

32 1.7

14./1.7

411) 11.7

8-

9 ,

10

11

11,

12

13

15

16

18

19

21

23

24

26,

27 ,

29

,

,

2.0

1.9

1.9

1.9

1.9

1.9

1.9

1.9

1.9

1,9

1.8

1.8

1.8

1.8

1,8

1.8

1.8

9

9

10

11

12

13

14

16

17

'18

19

21

22

23

.

,

2.2.

2,2

2.'1

2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.9

2.1

2.1

2.1

,.

.

,

9

10

11

12

14

15'

16

17

18'

19

20

,

2.3
.1 .

2.3

2.3 '

2.2 .

2.2

2.2

2;2

2.2

2.2

2.2

2.2

II Flow in Cubtc Fee

D Depth in Feet

er Second V Velocity in FT per $econd T Top Width in Feet
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' ParabOlc Chan,61 Design

Grade ),50 Percent

Sheet 6 of 14

V 2 0 2 5 3.0 3 5 V 4 0 , 104 5 5 0 . 5.5 6 0

Ca D T DT DT DT DT D T .D'TDT D

15 17 10,9 11 1,1 8 1,2

20

25

23 0.9

,28 0,9

15

19

1.0

1,0

10

12

1,2

1,2,

7

9

, 1,4

1.4

6

7

1,

1:5

° 30 34 0.9 22 1.0 15 1.2 10 1.3 8 1.5 7 1.6

35 40 0,9 26 1.0 17 1.1 12 1.3 10 14 8 1,6

40 45 0.9 504' 1,0 20 1,2 14 1.3 11 1,4 9 1.6 7 1.8

45 51 0.9 33 1.0 22 1.1 15 1.3 12 1,4 10 1,5 8 1,8

50 56 0,9 37 11,0 25 1.1 17 1.3 14 1,4 11 1.5 9' 1.8 H
k

55 62 0,9 41 1.0 27 1,1 19 l'.3 15 1.4 12 1,5 10 1,7 8 1,9

60 67 0.9
,

44 1.0 30 1.1 20 1.3 16 1,4 14 1.5 11 LT 9

,

IA

65 73., 0.9 48 1.0 32 1.1 22 1.3 18 1.4 15 1. 11 1.7 10 1.9

70 78 0..9 51 1.0 34 1,1 24 1.3 19 ' 1:4 16 1.5 12 ra 10 1,9 '9 2,1

75 83 0.9 55 1.0 37 1.1 25 1.3 21 1,4 17 1.5 13 1.7 11 1.9 3 2,1

80 89 0.9 59 1.0 39 , 1,1 27 1.3 22 1.4 18 1.5 14 1.7 12 '' 1.9 10 2,1

90 100 0.9 66. 1.0 44 1.1 30 1,3 25 1,4 20 1.5 16 1.7 13 1.9 11 2,0

100 111 0.9 73 1.0 49 1.1 33 1.3 27 1.4 22 '1.5 17 1.7 ,15 1 9 12 2.0

110 41 09 80 1.0 54 , 1.1 37 1,3 30 1,4 25 1.5 19 1.7 16 1.8 14 2.0

120 132 0.9 81 1.0 58 1.1 40 .1,3 33 1,4 27 1.5 21 1.7 18 1.9 15 2.0

130 14 0.9 95 LO 63 1.1 43 1,3 35 1.4 29 1.5 22 1.7 19 1.8 16 2,0

140 154 ,0,9 102 1.0 68' 1,1, 47 / 1,3 38 1,4 31 1.5
,

24 1.7 20 1.8 17 2.0

150 164 4.109 1.0 73 1,1 50 1.3 41 1,4 33 1.5 26 1.7 22 1.8 18 2,0

160 175 0.9 116 1,0 78 ,b°1 53 1,3 43 1.4 36, 1,5 27 1.7 23 1.8 20 2.0

170 186 0.9 123 1.0 82 1.1 57 1 3 46 1.4 38' 1 1.5 29 1,7 25 i.8 21 2,0

180 196 , 0.9 130 1.0 87 ' 1 1 60 1.3 49 1.4 40 1.5 31 1.7 26 ", 1.8 22 2.0

QmFlow in Cubic Feet per secondVEVelocity in Fct per SecondT Top Width in Feet

v D Depth in Feet
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Parabolic Channel Design
.7

Grade K75 Percent

Sheet 7 Of 14

Q

cfs

v2.0 V2.5 V m 3,0 V 1 3,5 V m 4.0 V4.5 5.0 5.5 ,

T D D T .1) T D D T .Y D T D T,T

---,
A

15 19 0.9 12 1,0 9 1,1 6 61 1.3

20 ;2-5 y ,,0,9 16 1,0 11, 1,1 8 1..3 7 1,3

25 31"../ 0.9 20 , 1.0 14 1,1 (10 11 8 1,3 7 1;5

30 37 0,9 24 '1.0 17 1,1 12 1,2 10 , 1,3 8 1.4 .

35 43 0,9 28 1,0 20 1,1 13 1.2 11 1,3 9 1.4 . 7 1.6
.

40 49 0.9 12 1.0 22 ! 1,1 15 1.2 13 1.3 10 1.4 '8 1.6

46 55 0.9 36 1.0 25 1,1' 17' 1,2 14 1,3 12 1.4 9 1.6 8 1.7

50 61 0,9 4/ 1.0 28 1,1 19 1,2 16 1,3 13 1.4 10 1.5 8 1.7

55 67 0,9 44 1.0 31 1 1 21 1.2 17 1.3 14 1,4 11 1,5 9 1.7 8 1.9

60

.

73 0,9 48 1.0 33 1,1 23 ,.1.2

,

10 1.3 15 1.4 12 1.5 10 1.7 8 1.9

,

,

65
N

78 0,9 52 1.0 36 '1.1 25 . 1.2 21 1.3 17 1.4 13a 1.5 11 1.ri 9 IL let

70 84 0,9 56 1.0 39 1,1 27, ',..,1.2 2; 1.3 18 1 4 14 1.5 12 1.7 10 1.9

75 90 0i9 59 1.0 42 1,1 29 1.2 24 1,3 19 1 4 ,15 1.5 12 1.7 10 1.9

80 96 0.9 63 1.0 44 1.1 30 1.2 25 1.3 20 16 1.5 13 1-.1-4,1 1.9

90 In 0.9 7 : 1.0 50 1.1 34 1.2 28 1,3 23 1,4 *18 ii 1.5 15 1,7 12 . 1.9

100 120 ,0,9 /19 1.0 55 1.1 38 1.2 31 1.3 25 . 1,4 20 1,5 16 1,7 13, 1.9

110 431 0,9 87 1,0 61 1,1 42 1,2 34 1,3 28 1,4 22 1.5 18 1.7 15 1.8

120 a43, 0,9 94 1.0 66' 1,1 45 1,2 38 1,3 30 1.4 24 1.5 %20 1.7 16 1.8

130 155: 0.9, 102 1.0 71 1.1 49 i 1,2 41 1,3 33 IL.4 26 1.5 21 1.7 17 1.8

140 166 0,9 ,110 1,0 ' 77 1,1 53 1.2 44 1,3 35j.4 28 1.5 23 h6 '19 1.8

15Q 178 0.9 117 1:0 82 1,1 56 1.2 47 1.3) 38 ..°1,4 30 1.5' 24 . 1.6 20 1.8

160 189 oP.9 125 1,0 88 1,1 60 1.2 50 1.3 40 1;4 31 1.,5 26 1 6 21 1.8

170 201 0.9 132 1.0 93 .1.1 64 1.2 53 1,3 43 1.4 33 1.5 28 1.6 23 1,8

180 212 19 10 1,0 98 1,1 67 1.2 56 1,3 45 '1.4 35, 1.5 '29 1.6 24 1.8,

.

_

Q = Flow im Cubic Feet per Second V Velocity in' Feet per Second T Top Width in Feiti

D 2 Depth in Feet, s,
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Sheet 8 of 14

ParOoliciChannel Design

Grade 2.0 Percent

f

Q ir 2.0 V 11 2.5 V 3.0 ---'\V 3.5 V I 4.0 V 4.5 V 8.,5.0 V 5.5 V 6.0

D T' D T D
I.

T D DvT ' D

t

I

s

4
,

FT.

15 21 0.8 13 0.9 9 1.0 7 1.2

20 28 0.8 ' 17 0.9 12 1.0 9 1.1 7 1.3

.

5 1.4 ,

25 35 ' 0.8 11 / 0.9 15 1.0 11 LI, '8 1.3 7 1.4'
.

.30 41 0.8 '26 0.9. 18 1 1,0' 13 '' 1,1 10 1,2 8 1.3 1.5

'
,

I

3548 0.8 30, # 0.9 22 1.0 15 1.1 1 1.2 9 1.3 8 1,5

4q' 55 0.8 84 0.9 25 1.0 18 /1,1 13 1.2 11 , 1.1 9 1,5 7 1.7'

2' ''.0.8 38 0.9 28 1.0 20 1.1 14 11_42 1.3' 10 1.4 8 1.6"

50 68 0.8 42 0.9 31 1.0 22 1.1 16 1.2 13 1.3 11 1,4 9 1.6 8 1,7

55 75 OA 46 0.9 34 1.0 24 1,1 17 1.2 114 1.3 12 1.4 10 1.6 8 1,7

.60 82 6.8 51 ' 0.9 .37 1:0 26 1.1 19 1.2 1 1.3 0 1,4 11 1,6 9 : 1.7

,
.

. / . .

65 88 0.8. 55 0.9 40 1.0 28 1.1 21 1.2 ,17 1 14 1,4 4 1.6 10 1,7

70 '95' 0.8 59 0.9 43 1.0 30 1.1 22 172-'18 1,3 15 1,4 12 1.6 10 1,7

75 10V 0.8 63 0.9 46 1.0 32 1,1 24 1.2 20 1.3 16 1.4 13 41.6 11 1,7

80 108 0.8 67 0.9 48 1.0 35 1.1'15 1.2 21 1.3 17 1,4 14 1,6 12 1.7

90 121 0.8 75 , 0.9 54 1.0 39 1,1 28 1.2 23 1,3 19 1,4 16 1,6 13, 1,7

100 134 0.8 83 0.9 60 1.0 43 1,1 31 .,,..;.1.2 26 1,3 21 1.4 17 1,6 15 1.7

110 147 0.8 92 0.9 66 1.0 47 1,1 34 1.2 28 1,3 23 1.4 19 1.5 16 1,7

120 160 03 100 0.9 72 1.0 52 1,1 38 1.2 31 1.3 26 1.4 21 1.5 18 1,7

00 173 0.8 108 0.9 78 1.0 56 1.1 41 1.2 34 1.3 28 .1,4 23 1,5 19 1.7 ,

140 186 r 0,8 116 0.9 84 1,0 60 1.1 44 / 1.2 36 1,3 30 1,4 24 1.5 21 1.7 \

150 199 0.8 124 0.9 90 1.0 64 1.1 47 1,2 ,39 1.3 32 1.4 26 1.5 22 1,7

14,212 0,8 132 0.9 96 1.0 69 1,1 50 1.2! 41 1.3 34 1,4 28 1.5 23 1,7

170 225 0,8 140 0.9 102 1.0 73 1,1 53 1.2 44 1.3 36. 1.4 29 1.5 25 1,7

180 238 0.8 148 0.9 1119 1.0, 77 1,1 ,56 1.2: 46 1.3 38 1,4 31 1.5 26 1,7

Q 0 Flow in Cubic Feet per Second V. Velocity in Feet per Second T Top Width 4n Feet

D 0 Depth in Feet

0

rt

09



Parabolic, 6anie1 Design

Grade 3.0 Perceot

a

Sheet 9 of:I4

Q

cfs

'V = 2.0 V = 2.5

w

V = 3.0 V = 3,5 V = 4.0

,

V .2 4.5 V = 5.0 V 2 5,5

.

V = 6,0

q DT DI DTD .

*

`IS 0.7 16 0.8 .11 0.8 9 0,9 7 i 1.0 1,2 .

20

.24

31 0.7 22 0.8 15 'o.a, 12 . 0.9 9 1.0 7, 1.1 6 1,2

. 25 39 0,7 27 0.8 19 '0,8 15 0,9 11' v1.0 8 11 7 1,2 6 'Li

30 47 0.7 32 0.8 23 03 17, 0.9 13 1,0' 10 1.1 9 1.2 7 1,2 6 1.4

35 55 0,7 ,38 0.8 26 0.8 20 0.015 1.0 11 1.1 10 4,1.1 8 1.2 7 1.4

40 62 0.7 43 0.8 30 0.8 23 4 17 1;0 .13 1.1 12 111 9 1.2 8 10

45

50

70

77

/
0.7

0.7

48

54 ,/

0.8

0.8

34

, 38c.

0.8

'0,8

26

29

014

09

19 1.0

ii 1.0.

15

16

1.1

.1.1

13

14

1.1

1.1

11

,12

1.2

1.2

9 1.3

9 1.3

55 85 0,7 59 0.8 41, 0.8 32 0.9' 23 1.01 18 1,1 16 1.1 13 1,2 10. 1.4

60 93 0,7 64 0.8 45 0,8 35 .0.9 26 1,0, 19 1,1 17 1.1 14 1,2 11 1,3

65 10 0.7 70 0.8 49 0:8 37 0.9 28 14 21 1.1 19 1.1 15 1.2 12 13

70 105 0,7 74 0,8 52 0,8 40 0.9 30 00 22 1,1 20 1.1 16 1.2 13 '1.3

75 115 , 0,7 79 03 56 0.8 43 0.9 32 1,0 24 1.1 21 1.1 18 1.2 1 4 1.3

80 122 f.), 0,7 85 0.8 59 0.8 46 0.9 34 1,0 26 1,1 23 1.1 19 1,2 15 1.3

90 137 0.7 95 0.8 67 0.0 51 0.9 38 1.0 29 1.1 26 1,1 21 1.2 17 1.3

100 152 0,7 105 0.8 74 0.8 57 0.9 42 1.0 32 / 1.1 28 1.1 23 1,2 lAilili.3

110 167 0,7 116 0.8
f

81 0.8 63 0,9 46 1,0 35 1,1 31 1.1 26 1.2 12 .3

120 181 0.7 126 0.8 89 .0,8 68' 0.9 51 1,0. 38 1, 1,1 34 1.1 28 1.2 22 1.3

130 196 0.7 136 0.8 96 0.8 74 0.9, 55 1.0 41 1,1 37 1,1 30 1.2f 24 1.3 '

140 211 0.7 146' 0.8 103 ' 0,8 79 0:9 59 1.0 44 1.1 39 1.1 32 1.2 26 1.3

i,.

150 225 0,7 156 0,8 110 0,8 85 0.9 63 1.0 47 1.1 42 1.1 35 1.2 28 1.3

160 239 0,7 166 Ls 117 0,8 90 0.9 67 1.0 50 1,1 45 1.1 37 1.2 30 1.3

170 254 0.7 176 0.8 124 0.8 96 0.9 .71 ,f1/.10 54 1,1 48 1.1 39 1.2 32. 1.3

180 268 0,7 186 0 8 131 0.8 101 0.9 75 1,0 57 1,1 50 1 1 41 1.2 33 1.3

. % . _

Q = Flow in Cubic Feet per Second, V 2 Velociti'in Peet per Second T x Top Width in Feet

p = Depth in Feet 1714S
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Parabolill Channel D

Grade 4.0 Perc

Sheet 10 of 14

V 2.0 V m 2.5 V m 3.0
. ...

V m 3.5 V m 4,0 /V
.

0 4.5 V E 5.0 V 5,5
,

y 6;0

ch
, .

D 4 11, T D,I

4

D,

0

1

, 1"

.

, 15 28 0.6 41 '0.7 14 0.7 10 018 8 0.9 6 . 0.9 5 1.1'

20 37 0.6 27 0,7 19 0,7 14 0,8' 11 ,J8 ,8 0.9 6 1,0 6 U.

25 46 )0.6 33 '.0.7 23 0.7 lt4 0,8 13 0.8 11 0.9 , 8 1.0 7 1,1 6 1.2

30 55 0.6 40 0.7 28 00.74P20 0,8 16 0,8 13 0.9 10 1.0 .8 14 7 , 1.2

35 64' . 0.6 46 , 0.7 32 ).7 24 9.8 18 O. 15 0.9 11 1.0 10 1,1 8 Ili.2

40 73 0,6 52 0.7 37 0.7 27 1).8 21' 0.6 17 0.9, 13 1.0 11 1,0 9, 1,1

45 82 0.6 .59 0,7 41 0.7 30 ; 0.8 23 0,8 19 0.9 14 1,0 12 1.1 10 1.1

50 '91 0.6 5 .0.7 46 10,,7 34 '0.8 26 0,8 21 0.9146 1.0 14- 1,1 11 4' 1.1

55,100 0.6 0.7 50 0,7 37 0.8 29 0,8 23 0.9 17 1,0 15 1.4 12, 1.ile

601o9, '9.6 78 0.7 55 0.7 40 0.8 31 0,8° 25 0.9 19', 1.0 16 1.0 13 \--1;1

65 117 0.6, 84, 4;1,7 59 0.7 44 0,8 34 0,8 27 0.9 20 1,0 18 1,1 14 1.1

70 126 0.6 90 0.7 63. 0.7 :47 0,8 36 0.8 29 ' 0,9 22 .1,0 19 1,0 15 1,1

75 135 0.6 97 0.7 6k 0.7' 50 0.8 39 0.8 3( 0.9 24 1.0 20 , 1.0 17 1,1

80 143 0.6 103 0;7 .72) 0,7 53 0,8 41 0.8 31 0.9 25, 1.0 21 1.0 18 1.1

90 161 0.6 115 0.7 81 0.7 60 0.8 46 03 37 0.9 28 1,0 24 1,0 20 1.1

100 178. 0.8 128 0.7 90 0,7 66 0,8 51 0.8 41 0.9 31 1.0 27 1;0 22 1;1

110 195 0.6 140 0.7 99, 0.7 73 0.8 56 0.8 45 03 34 1,0 29 1, 24 1,1

120 213 0.6 153 0.7 107 0.7 79 0.8 61 0.8 49 . 0,9 37 1,0 32 1,0 6 1.1

130 230 0.6 165 0.7 116 0.7 86 0.8 66 0.8 53 03 40 1.6 35 1,0 8 1,1

140 247 0.6 177 0.7 125 0.7 92 0.8 71 0.8 57 0.9 43 1.0 37 1.0 1 1.1

,
\'1

150 264 0.6 189 0.7 133 0.7 99 0,8 76 0.8 61 0.9' 47 1,0 40 1.0 33 1.1

160 280 0.6 201 0.7 142 0,7 105 0.8 81 0.8 65 0,9 50 1,0, 42 1.0 35 14

170 297 0.6 213 0.7 150 0.7 112 0.8 86 0.8 69 0,9 53 1.0 45 1.0 '37 1,1

180 314 0,6 ,225 0.7 159 0.7 118 91 0,u 73 0,9 56 1.0 48 1,0 39 1.1

,

,0.8

Q Flow in Cubic Feet per Second V Velocity in Feet Or Second T Top ilidth in Fee't'

D Dept'h in Feet 0
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Sheet 11 of 14

. Parabolic Channel Design

Grade 5.0 Percent

Q

cfs
.

2,0 , V .. 2,5 V = 10 \ V 13 3,5 V 1:4,0 v x 4.5 V 11 5,0 V * 5,5 V': 6.0

-

D T D D T DT,DTDT D.
, .

15 29 0,6 21 0,6 15 0.7 12 0.'7 9 0.8 7 0.8 6 0,9 5 1.0
20 e9 0,6 18 0,6 20 0.7 16 0.7 12 0.8 10 0,8 8 0.9 6 1.0 5 . 1.1
25 0,6 35 0,6 25i 0,7 20 0,7. 15 0.8 12 0.8 10° 0.9 8 1,0 7 1.0
30 58 0.6 42 0.6 30 .0,7. 24 0.7 18 0.8 14 0.8 11 0,9 9 1.0' 8 1,0
35 1

, 68 0,6 49 0,6 35 0,7 28 0.7 21 0..8 17 04 )13 0.9 11 0.9 9 1,0
40 77 0.6 56 0,6 40 0.7 ,32 40.7 24 0.8 19 0.8 5 0.9 12 0.9 10 1.0
45 86 0,6 ,63 0,6 44 0,i 36 0,7 '27 0,8, 21 0.8 7 0.9 14 0.9 12 1.0
50 96 0.6 69 0,6 49 0.7 4 9 0,7 30 0.8 24 0.8 9 0.9 15 0.9 13 1,0
55 105 0.6 76 0,6 54 0.7 44 0,7 33 0.8 26 0.8 21 0.9 17 0,9 14 1.0
60 114 0.6 83 0,6 59 0.7 48 0,7 36 04,8 28 0,8 22 0.9 18 0.9 15 140

65 123 0.6 89 0,6 63 0,7 52 0,7 38 0,8, 31 0.8 24 01,9 19 0,9 17 1,0
70 132 0.6 96 0,6 68,4 0.7 56 0.7 41' 0,8 33 0,8)26 0.9 21 0.9 18 1,0
75 142 0,6 1102 0,6 )-3- 0.7 59 0.7 44 0.8 35_4 0,8 28 0,9 22 0.9 19 1,0
80 15,1 0,6 11;9 0,6 78 0.7 63 /0,7 47 0.8 37 0,8 30 0,9 24 0.9 20 1,0
90 169 0.6 122 0.6 87 0.7. 71 . 0(7 53 0.8 42 0,e,33 0.9 27 0,9 23 1,0

100 874, 0.6 136 0,6 97 0,7 79 47 59 0,8 47 0.8 37 0.9 30 0.9 26 1,0
110 205 0.6 169 06 106 0,7 86 0,7 64 0,8 51 0.8 41 0,9 33 0.9 28 1,0
120 223 \ 0.6 162 0,6 115 0,7 94 0,7 70 0,8 56 0.8 44 11.9 35 0.9 31\ '1,0
130 241 0,6 175 0,6 125 0.7 102, 0,7 76 0,8 60 0.84 48 '. 0,9 38 0.9 33 1,0
140 259 0.6 188 0.6 134 0,7 109 0.7 81 0.8 65 0.8 52 0,9' 41 0.9 36 1,0

I k

150 276 0,6 201 0.6 143 0.7 117 0,7 87 0.8 69 0,8 55 0,9 44 0,9 38 1 0
160 294 0.4 213 0,6 152 0.7 124 0! 93 0.8 74 0.8 59 0.9 47 0,9 40 1.0
rio 311 ON 226 0.6 162 0,7 132 0 8 0.8 78 0,8 62 0.9 5p 0.9 43 1,0
180129 0.6 239 0,6

,
171 07 139 0,7 la 0.8 8\ 0,8' 66 0,9 53 0.9 45 1.0

1
..

Flow in Cubic Feet per Second V Veloc iy in Feet per Second

D is Depth in Feet

Width in Feet

'115



Parabolic Channel' Design

Griide 6.0 Percent

Sheet 12 of 14

' 9

cbit

V s 2,0 2;5 V 3.0 V 0 3.5 V 4.0 V 4.5 V 5,0 V s 5.5

, , .

15 35 0,5 23 0.6 li 0,6 13 0.7 10 0.7 .18 7 0,8 5 0,9 4 1,0

20 46 0.5 30 16 22 0,6 17 0,7 13 0,7 a 0,7 9 0.8 7 0.9 6 1.0

25 57 '0,5 37 0.6 28 0,6 21 17 17 17 13 0,7 11 0.8 9 0.9 7 0.9

30 69 0;5 45 0.6 33 0.6 25 0.7 20 0,7 16 0,7 13 0.8 10 0.9 8 0.9

35 80 0.5 52 0.6 38 . 0,6

).

29 0.7 13 0.7 -19 0 7 15 0,8 12 0.9 10 0,9

40 91 0,5 59 0.6 44 0,6 33, 0,7 . 26 0,7 21 07 17 '18 14 0.9 11 0,9

45 102 0.5 67 0.6 1149 0,6 .ii 0,7 ,30 0,7 24 17 19 0.8 16 0.9 13 0.9

50 113 0.5 i 74 0.6 54 0,6 42 04 33 0,7 26 0,7 22 0.8 17 0,9 14 0.9

655 123 0,51 / 81 16, 60 0.6 46 0.7 36 0,7 29 0.7 24 0,8 19 18. 15 0,9

Y60 134 0,5'1 88 0.6 65 0.6 50 , 0,7 39 17 32 0.7 26 0.8 21 0.8 17 0.9

e

65 145 0,5 95 0 6 i'70 0.6 54 0.7 42 0.7 34 0.7 18 0.8 22 0,9, 18 119

70155 0,5 102 0.6 75 0.6 58 0,7 .45 0.7 37 0,7 30 0.8 24 0.9 19 :0.9

75 166 0,5 109 0.6 81 '0,6 62 #.7 49 0.7 39 0,7 32 0,8 26 0.8 21 0,9

80,176 0,5 116 0.6 86 0,6 65 (-17 52 '0,7 42 11 34 18 27 0,9 ,22 tr.9

,90 198 0,5 130 0.6 96 0.6 "73c-s,{ 0.7 58 17 47 0./7 3,8 0.8 31 0.8 25

f00 219 0.5/4 0.6 107 0.6 81 [-) 17 44 17 52 0,7 4,2 , 0.8 34 0.9 28 0,.9

110 2Y40 0.5 158 0,6 117 .0,6 89 0.7 4, 0,7 57 0.7 47 0.8 37 0.8 30 0,9

120 261 0,5 172 0.6 127 0.6 \97 rim 77 0,7 62 . .0,7 51 0.8 41 0.8 33 0,9

130 282 0.5 185 03 138 . 0.6 105 0.7 83 0,7 Of 0,7 55 0.8 44 0.8 36 0.9

140,302 0,5 199 0,6 148 0.6 113 0.7 89 0,7 72 0,7 59 0,8 47 0.8 38 0,9

150)23 0,5 ,213 0,6 158 121 0.7 0,7 77 0,7 63 0.8 50 0.8' 41 0.9

160'343 0,5 '216 0,6

,0.6

i8 -1.6 129 0.7

.916

102 0.7 82 0,7 67 0.8 54 44 0.9

170 39 0.5 40 '0,6 i'7 0.6 136 0,7 108 0,7 87 0.7 71 0.$ 57

19.9

0,8 46 0.9

180 33 , 0.5 253 0.6 18g 0.6 144 17 114 0,7 92 0,7 75 0.8 60 0.9 49 0.9

Q Flow in Cubic Feet per Segond V". Velocity in Feet'per,Second T s Top Wi th in Feet

D s Depth in-Feet 'C



6

firabolic Channel;lesign

4-d

F Grade 8.0 Perceit

4

Sheet 13 of 414

Q

fs

m 2,0' V2,5 v3.0 m 3.5 V m 4.0 V,m 4.5 V m 5.0 V 2 565 2 6.0

T DT D D DTDT DT bT 'DT A

(

15 37 0.5 1 21 1.5 19 . 0;5 15 0,6 12 0,6 9 0,7 8 9;7 6 0.7 5 0.8

20 49 .0.5 .35 0.5 25 0.5 20 0.6 16 0,6 13 6.7 10 0.7 9 0.7 7 0.8

25 61

/73

0.5 44 /0.5
i ,

31 0.5 25 '0 0,6 19 0,6 16 0.7 13 0;7 11 , 0,7 , 9 0,8

30 0.5 53 j0,S 37 0.5 30 0,6, 29' 0.6 19 0.7 16 0,7 13 03 11 0,8

35 85 /0.5 61 0,5 43 0.5 '35 0.6 27 0.6 22 ,0,6 18 0.7 15 0 7 0.8

40 97 0.5 0.5 49 0.5 40 0.6 31 0,6 25 06 21 0,7 1;7 0.7 14 0.8

45 09 . 78 0,5 55 0.5 45 0.6 35 0,6 28 .0.6 23 0.7 19 03 16 0.8

50 20 0.5 87' 0.5 /61 0.5 50 0,6 38 0,6 31. 0.7 26 0.7 21 1,7 17 0.8,

55 32 0.5 93 0,51 67 0.5 0,6 42 0.6 34 0,7 28 0.7 23 0.7 19 04
60 43 0,5 103 ,I 0,5' 73 0,5

'55

60 0.6 46 0,6 37 0,7 31 7 25 07 21 ,0,8

. '

)

65 55 0.5 Ill 0.5 79 0.5 65 ,, 0,6 50 0.6 40. 0;7 33 . 0.7 27 . 0.7 23 0,8

70 66 Q.5 120 0.5 85 0.5 :69 , 0,6 53 .0.6 43 0.6 36, 0.7 29 0,7 24 0,8

75 77 0.5 128 0.5 91 (LI?. 74-,\0.6, 57 0.6 46 , 0,7 36 0.7 31 0.7 26' 0,8

80, 88. 0.5 136 0 5 96 0.5 79 : )91 61. 0.6 49 '0,6 41 0.7 33 0.7 28', 0,8

90 11 ,0.5 ,152. '0 5 108, 0.6 88 0. .68 0.6 55 0.7 46 0.7 37 0.7 31 0,8

100 234 0.5 168 0 5 0 6.6 98 .0.6 75 0.6 61 0,7' 51' 0.7 41 0.7 34 0.8

110 56 , 0.5 185 5 13 0.6 108 0.6 83 0.6 67 027 57' 10.7 46 '40.7 38 0,8

120 78 0.5. 201 0 5 143 0.6 117 0.6 90 0.6 73 0.7 61 0.7 50 0.7 41 0.8

130 00 . 0.5 217 '0 154 0.6 126 0.6 97 0.6 78' 0,7 65 0.7 54 0.7 44 0.8

140 22 0.5 233 0.5 166 0.6 136 0.6 104 0.6 84 0.7 70 Oa 58 0.7 48 ;0,8
1

150 44 0,5 248 . 0,5 177 0.6. 145 0,6 li 0,6 90 0 7 75 0,7 62' 0,7 51 0.8

160 66 0, ,264 0,5 188 0,6 154 0,6 119 .0.6 96 , 0.7 80 0.7 66 0.7 54 '' 0.8

170 87 0.5 2k 0.5 199 0.6 164 0.6 126' 0,6 102 0.7 85 0,7 70 0,7 58

)81

0,8

liiill- 8 0.5 295 0.5 210 0.6 173, 0.6 133 0,6 107 0.7 90 0,7 74. 0 7 0,8

4 Fl w in Cubic Feet per Second V M Velocity in Feit per Second T m Top Width in Feet

lip! th in Feet

118

4

119 ,



120

//

Parabolic hanne1 Dfsign

04 10,0 Percent

6

Sheet 14nt 14

c 1
k

Vs20 Vs2.5 V03.0 V 3.5 Vo:460 Vs4.5 ..= 5.°0 V06.5 Vs6.0

T D

.

T D T D

a.

'1) T D

.

T . D T

,

1

1

,.

"
V

4 ),:

15 45 0,4 33 0.5 23 s' 0.5 17 0.5 134 046 11 0,6 9 Y ij 0.7 6 0,7

20 60 0,4 43 , 0,5 30 , 0,5 22 0.5018 0.6 14 0.6 12 0,6;4 0.7 '8 0,7

25 75 0,4 54 0.5 38 0,5 28 0.5' 22 0.6 18 ',9.6 1,5 0.6' 12 0,7 10 0,7

30 89 0.4 64 0.5 451 0.5 '33 0:5 27 1D.6 21 03, 18 d'.6 15 0 6 12 0,7

351'14 0.4 75 0.5 3 0.5 38 0.5 31'1 0,6 25 04 21 0,6 17 0.7

jr0 111\ .0.4 85 0.5 60- 0.5 44 ./ 0.5 35 ,p,6 21 0.6 24 00 20

Ot7

0..7,.

,:,14

,16 0,7

/45 132 ). 0.4 95 0.5 67 0.5 49 \, 0,5 40 0 6 32 0.6 27 0,6 22 0.16 0.7

i50 146 0.4 105 015 74 , 0.5 54 015 44 0,6 35 0,6 30 0.6 24 ,0.1 20 , 0.7

"55 160 0,4 115 0,5 82 0,5 \,60 0.5 48 0.6 0.6 32 0.6 27 0.6 22 0.7

60 174 0.4 125 0.5 87 0.5 65 0.5 52 0.6 42 066 35 0.6 29 0.7 24 0,7

k\

65 188 0,4 135 0.5 96 0.5 70 0.5 57 A0.6 45 0.6 38 0,6 32 0.7 26 0,7

70 201 0,4 145 0.5 103 0.5 .75 0.5 61 0,6 49' filAig 1 0.6 34 0,7 28 0.7

75 2151 0.4 155 0.5 110 0.5 '80 0.5 65 0.6 52 0.6 4 0.6 36 0.7 30 0.7

80 2281 1 0,4 164 0.5 116 0.5 85 0,5 . 69 0.6 55 0,6 4) 0.6 39 0:7 32 0.7

90 2551., 0.4 184 0.5 131 0.5 96 0.5 76 '6 62 0.6 52 0.6 43 0 7 36 0.7

100 282' '0,4 204 0,5 145 0.5 106 0.5 81P ii ''61 0.6 58 0.6 48 0 7 40 0..4

110 309 0,4 223 0.5 158 0,5 116 0.5 94 0.6 76 0.6 64 0.6 53 '0.7 44 0.''

120 336 0,4 242 0.5 172 0.5 126 0.5 103 82 0.6 69 0.6 ,57 0.7 48 0,7

130 362 0.4 262 0.5 186 0.5 137 0,5 111 89' .01 75 0.6'-§2 0,7 52

140 388 '0,4 281 0.5 200 0.5 147 0.5 119 954' 0, 81 0,6 67 0.7 56

.

150 414 0,4 299 0.5 13 0.5 157 1 0.5 127 0.6 102 0.6 86 0,6 71 0.7 60 0.7

160 440 0.4 318 0.5 0.5 166 4 0.5 135 0.6 108 0,6 92 0.6 76 0.7 64 0,7

170 466 : 0,4 337 0.5 240 0.5 JJ4,, 0.5 143 06 kp 0.6 97 0.6 80 0.7 67 0,7

180 491 0,4 355 0.5 253 tvJr186 ), O. 151 0,,6 121, 0.6 103 0,6 85 0.7 71

Q 8 Flow in Cubic Feet per Second V g vet fity in Feet per second 'T g Top Width in Feet

D a Depth 1.6 Feet

.
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PARABOLIC STONE CENTtR* CHANNEL

Velocity, Top Width and Depth

Grade 6 Percent Grade 8 Percent grade 10 Percent Grade 12 Percent Grade 15 Percent

10.0 ,

0.9

8.0

1.3

10

1.6

8.0

1.1

10.0

1.3

8.0 10.0

1.0 1.2

Top Widths

8.0

0.9

10.0

1.1

8.0

0.8

20
5 5

2$ 5 6 6

30U 5 6 7 7

35 6 7 8 5 8

4 6 7 8 5 9 6 10

5 7 8 9 6 10 6 11

50 7 9 6 10 7 11 7 12

5 8 9 6 11 7 J 12 8 13

60 9
113 , 7 12 , 8 13 8 14

65

70

9

10 7

11

12

7

8
.bs

12

13

9

9

14

15

9

10 ,

16

17

75 11 7 13 9 14 10 16 10 18

80 12 8 14 9 15 10 18 11 19

, 90 13 9 15 f .10 17 12 20 13 21

100 14 10 17 11 19 13 22 14 24

110 16 11 19 13 21 14 24 15 26

120 17 11 21 14 23 16 26 17 29

130 19 12 22 15 25 17 29 18 31

140 20 13 '24 16 27 18 31 19 33
1

150 .22 14 26 17 pi 20 33 21 36

160 23 15 27 18 3 21 35 22 38

170 25 16 29 19 33 22 37 24 40

180 26 17 31 20 34 21 39 25 43

190 27 18 (32 22 36 25 42 26 45

200 29 19 34 23 38 26 44 28 47

220 32 21 38 25 42 29A 48 31 52

ao 35 23 41 27 46 31 53 33 57

260 38 25 44 30 50 34 57 36 62
280 40 27 A 48 . 32 54 36 61 39 67

300 43 , 29 51 34 57 39 66 42 71

4

5

6

7

7

8

9

9

11

11

12

,13

15

16,6,

20

24

26

28

29

31

33

38

39

42

45

49

REFERENCE 1

SCS TP*6I
I.

4( 14' 4 4 . 4 4 4 4

122
123
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Appendix B-1

PIPE SPILLWAY DESIGN

Anti-Vortex Plate (see page for detail)

water surface (design)

FREE OUTLET

H = Head operating pipe spillway (.pipe flow) ft.
h = Head operating inlet riser (water flow) ft. h = l' min.
L = Length of pipe in ft..
1 = Length of operating inlet riser.
D = Diameter of pipe .condua
d = Diameter of pipe riser.

Spillway discharge capacities should be reduced 40% if no anti-vortex
device is used.

- To use, charts,:,

Enter chart, page , or
/

with H. Read discharge under
diameter of pipe conduit.

Enter chart,.page
10

, with h. Read discharge under diameter
of riser. Spillway discharge, Q = smaller of values obtained.

Example

Given: D = 12" CMP
L = 60'
H = 9' to centerline of pipe - Free outlet
h = 1.5'
Find Q of spillway & size of riser
From inlet proportion_table on page for 12" pipe use 15" ris,er
Q pipe = 6.0 cfs x (correction factor) 1.07 = 6.4 cfs from paMLIF

Q riser = 11.0 cfs from page > 6.4 cfs
Q ps = 6.4 cfs

III-93 125



Appendix B-2

Project
Basin # Location /

Total Drainage Area Acres. Total Disturbed Area

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

- Computed by Date

_Checked by Date

Acres.

1

SEDIMENT STORAGE DESIGN _

1. Min. required storage = 0.5 inches x ac. drainage x 1/12= ac.ft.

2. Approx. Vol. of basin = (0.4)' ASurface ac.) (Max. depth in ft.)= ac.ft.

3. Excavate c.y. tei obtain required capacity.
Elevation corresponding to scheduled time of clean out
Distance belOw top of riser ,

DESIGN DATA

Runoff

CIA = x X = cfs (or other appropriate method)

Pipe Spillway (Q )
ps \\

5. Min. pipe spillway capacity, Qp, = 0.21 x D.A. Ac. = cfs

6. Barrel: Diam. inches; Length Pt,&..---Fall ft.

7. Riser: Diam. inches; Length ft.

8. Actual DischaTieTTTOm APPENDIX 13)#
M = ft. h = ft.

Q = cfs
Ps

Emergency Spillway Flow Qes

Emergency Spillway Design (from APPENDIX B)

10. Width ft. H ft.

Entrance channel slopeP
Exit channel slope

11. Riser Crest

cfs

DESIGN ELEVATIONS

Em. Spwy. Crest =

126

III-94

Design High Water =
Top of Dam



Appendx B-3

TEMPORARY SEDIMENT BASIN DEIGN DATA SHEET
INSTRUCTIONS FOR USE OF FORM

1. Minimum required trap efficiency requires Storage of 0.5" of sediment
from each acre of drainage. Values larger than 0.5" may be used
for-greater protection. Compute volume using entire drainage area
although only part may be 4sturbed.

Approximate volume of bas4 is obtained using formula V = 0.4 A d.
Volume may be computed from contour information or other suitable
methods.

3. If.volume of basin is not adequate for required storage, excavate-to
obtain volume.
Convervions: 1 ac. ft. = 43,560 cu. ft. = 1,613 c.y:

4. ,If rationalpethod is used, to compute runoff, obtain appropriate
values for "I" and "C", depending on watershed Conditions during
development. The method described in the SCS Engineering Field
Manual Chapter 2, is also an acceptable method for runoff computation.

5. Required discharge from pipe spillway equals 0.21 cfs/ac. times
total drainage area. This is equivalent to a uniformruncff of 5
inches per 24 hours. The pipe may be designed to ca4y 0.4 (if site
conditions preclude installation of an)emergency spillwayfto protect
the structure).

6. Record appropriate sizes.

7. Determine value of "H" from field conditions; "H" i5 interval between
design flow crest and centerline of outlet pipe. "h" is interval
between design flow crest and riser crest. Use rating curves tp
obtain value for Q actual.

ps

8. Compute 0
es

by subtracting actual flow carried by the pipe spillway
-

from the total inflow, QT.

9. ,Use appropriate tjbles to obtain values of H , bottom width, and
actual es If o emergency spillway is to Ee used, so state.L,giiingQ*
reason.

10. Fill in design elevations. Emergency,spillway crest must be set no
lower than value of "1-1'1 which causes pipe spillway ;o carry the
minimum required Q. The elevation difference between spillways shall.
be not less than 1 foot. Design high water is the elevation of the
emergency spillway crest plus the value of H , or, if there is'no
emergency spillway, it is the elevation'of tEe riser clgest plus h

required to handle the ten-year storm. Minimum top of dam elevation
requires 1.0 feet of freeboard above design hie} water.

1 2 7
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PIPZ FLOM MST (FUll flow apsuped)

Appendix"B -4a

For Corrugated Metal Pipe Inlet Ke + = 1..0 and 70 feet of Corrugat d Natal Pipe Conduit
n 0.025. Note correction factors for-other pipe lengtha,

. H 12" 15" 18" '21" 24" 30" 36" 42"

2 2.84 4.92 7.73 11.30 15.60 26.60 40.77 58.12

3' 3.48 6.03 9.47 13.84
1

19.10 32:58
Y

49.93 . 71.19

4, 4.02 6.96 10.94 15.98 22.06 37.62 57.66 82.20

5 4.49 7.78 12.23 17.87 24.66 42.06 64.46 91.90

6 4.92 8.52 13.40 19.57 27.01 46.07 70.60 100.65

7' 5.32 9.21
t

14.47 21.14 29.19 49477 76.28 108.75

8 5.68 9.84 15.47 22.60 31.19 , 53.19 81.53 116.2

9.
6.03 10.44. 16.4i 23.97 33.09 56.43 86.49 123.30

10 6.36 11.00 17.30 25.26 34.88 59.45 91:16 129.96 \

11 6.67 11.54 18.14 26.50 36.59 62.39 95.63 136.33

4 12 6.96 -12.05 18.95 27.68 38.21 65.16 99.87 142.37

13 7.25 . 12.55 19.72 28.81 39.77 67.83 103.96 148.21

14 7.52 13.02 20.47 29.90 41.27 70.39 107.88 153.80

15 7.78 13.48 21.192 30.95
,.

42.72 72.85 111.66 159.18

16 . . 8.04 13.92 .,21.88 31.96 44.12 75.24 115.32 164.40

17 1 8.29 14.35 22.55 )32.94 45.48 77.55 118.87 169.46

. 18 8.53 14.77 23.21 33.90 46.80 79.81 122.33 174.39

19 8.76 15.17 23.84 34.83 48.08 81.99 125.67 17915'

20 8.99 15.56 , 24.46 35.73. 49.33 84.12 128.93 183430

21 9.21 15.95 25.07 36-.62 . '56:55 86.21 ' 132.13 188.36

22 9.43 16.32 25.65 37.47 51.73 88.22 135.21 192.76

23 9.64 16.69 26.23 38.32 52.90 90.21 138.27 197.12

9.85 17.05 26.80 39.14 54:04 92.15 141.24 201.35

25 10.05 17.40 27.35 39.95 55.15 94.05
..rwr.

144.15 205.50

- L Correction Factors For Other Pipe'Lengths

40 1.23 1.22 1.20 1.19 1.16 1.14 1.13 1.11

50 1.14 1.13 1.12 1.11 1.10 1.09 1.08 1.07

60 1.07 1.06 ", 1.06 ' 1.05 1.05 1.04 1.04 143

70 1.00 1.00 1.00 1.00 1.00 -.Jr00 1.00 1.00

80 0.95 0.95 0.95 0.96 0.96 TAllik96 0.97 0.97

90 0.90 0.91 0.91 0.92 0.92 0.93 0.94 0.94

100 0.86 0.87 0.88 0.89 0.89 0.90 0.91 0.92

Pipe flow chart for corrugated
metal pipe drop inlet spillway

12S



AppeRdix B-4b

0

9
-PIP, FLOM CHART (Pull'pipe flow'amsumod)'

A

por R/t Drop Inle't, Ke + Xb 0.65 with 7afeet of R/t conduit, n . .013. ,Note correction
t rs for other^pice lengths.

ia.
12" 15" 18" 21" 24" 3b" 36" 42"

2 4.54 8.01 11.74 16.60 22.44 3674A 54.65 76.02

. 3 5.56 9.81 14.39 20.33 27.49 45.00 66.94 93.1r

4 6.42 11.33 16.61 23.48 31.74 51.96 77.30 107.52

.5 7.18 12.66 18.57 26.25 35.49 58.09 ' 86.42 % 120.21

6 7.87 13.86 20.34 28.75 38.87 63.63 94.65 131.66

f 7 8.50 14.98 21.98 31.06 41.99 68.74 102.27 142.25

8
.

9.08 16.01 23.49 33.20 44.88 73.47
. .

109.30 152.03

9 9.64 17.00 24.92 35.22 47.61 77.94 115.95 161.28

10 10.16 17.91 26.26 37.12 50.18 82.15 122.21 169.99

11 10.65 ' 18.78 _27.55 38.94 52.64 86.18 128.20 178.32

12 11.13 19.62 28.77 40.67 54.97 89.99 133.88 186.22

13 11.58 20.42 \29.95 42.33 57.23 93.68 139.37 193.86

14 12.01 21.18 131.07 43.93 '59.37 97.19 144.59 201.12

15 12.44 21.93 32.17 45.47 61.46 100.62 149.69 208.21

16 12.85 22.65 33.22 46.96 63.48 103,92 154.60 215.04

17 13.24 , 23.35 34.24 48.40 65.43 107.12 - 159.35 221.65

18 11.63 24.03
. .

35.24 49.81 67.34 116.23 163.99- 228.10

19 14.00 24.68 36.21 51.17 69.18 113.25 168.48 234.34

/ 20- -, 14.36 25.32 37.14 52.50 70.97 116.18 172.84 240.41

21 14.72 25.95 38.07 53.80 72.73 119.07 177.13 246.38

22 15.06 26.56 38.96 55.06 74.43 121.85 181.27 252.13

15.40 27.16 39.84 56.31 76.11 124.60 185.36 257.83

24 15.73 27.74 40.69 57.51 77.75 127.28 189.35 263.37

q 25 16.06 28.32 41.53 58.70 79.35 129.90 193.25 268.80

L Correction'Pactors For Other Pipe Lengths

40 1.15 1.13 1.11 1.09 1.08 '4 1.06 1.06 1.05

50 1.09 1.08 1.07 1:06 1.05 1.04
,

4*. 1.04
o

1.03

60 1.04 1.04 1.04 1.03 1.03 1.02 1.02 1.02

70 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

80 0.96 0.96 0.97 0.97 0.98 0.98 0.980. 0.99

90 0.93 0.94 0.94 0.95 0.95 0.96 vpt-97 0.97

100 0.90 0.91 0.92 0.93 0.93 0.95 9.95 '0.96

Pipe flow chart for condrete
pipe drop inlet spillway

129
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PIPE FLOW CHART FOR SMALL SIZE PIPES

Discharge ii C.F.S.

Foi, 70 Feet of Welded Steel Pipe:

Appendix B-4c

Head
Dia

.

4" 6"

/

8" Correction for Other Pue Lengths
...

4 0.4 1.19 2.42 L 4" 6" 8"

6 0.51. 1.45 2.95 40 1.20 1.19 1.17.
8 0.60 1.69 3.42 50 1.12 1.11 1.10

10 0.66 1.89 3.82 60, 1.06 1.05 1.05
12 0.73 2.06 4.19 70 1.00 _1.00 1.00
14 0.79 2.23 4.52 80 .94 .95 .95

16 0.84 2.38 4.83 90 '.91 .92 .93

18 0.89 2.53 5.13. 100 . .86 .87 .88

20 0.94
,

2.66 5.40

Cror-70 .Feet of Corrugated 1etal Pipe:

Head
Dia

/ 4 " 6" 8"

__---7

.

Correction for Other Pipe Lengths

4

6

8

10

12

14
16

18

20 .

wa
Q
._3

<>
<
E-1
.o
.z

.,

067.

0.82
0.95

1.06
1.16
1.25
1.33
1.42
1.50

1.

1.

'L 4 "

4,

6" 8"

40
50

60

70

80
90

100

N
m<a
I-.<>
<

-E.oz

1.26
1.16
1.08
1.00
0.9 11

0.8g
0.84

1.25
1.15
1.07

. 1.00
0.94
0.90
0.85

1

2,00
2.23
2.44
2.64
2.82
3.00
3.16 "

From: Erosion and Sediment Control Technical Handbook,
James River Soil and Water'Conservation District

130



IftulIll
l

i
A

M
0

II O
if

0
P

p
-.

I i
I II 1

I 11 111 111

ril
so

111
''

111

IiJill
:in

1116
IN

IIIIN

ill 1111111111
I

111

R
I

IN
P

IIIIM
M

IT
IIII

1111111111111
11

Irl 111111011111111111 din

1
Ilif

411111111101111111
U

m
'

'1111111111111111111111
IIIII

1
libi

1
IIIIIIIIIIH

IM
IIIIIII illjiii:1

illiiiiiiiiiiiiii
11111111

If
m

ill11111111111
V

IN
E

'

41111111111
111111

1

1111111111
1191111111M

iliallinglifir112211111111M
111111111111 111111

i
IU

M
111111

I
1111111111II M

IM
I 1 IIIM

IIIIIIiI
11

M
IN

N
 I M

111111111111 11111
M

O
M

t III
111

N
I I

IIIppinninur F
IU

M
E

In 1111111111111111 III

M
U

M
1

Ill 11111111111 III11111111111111111111111I
M

N
11111111111 1

1111111111111111111
111M

IN
IU

M
M

I1 11111111111111 1
IIII1111111111111 111111111111111111111111111111 lll I ini U

M!T
r

O
W

11111111111110zutinjw
inll

II 11111111111111111111111111111111111111.11 I 1
1.11111111111II III

I

IM
11111111111111:11

H
im

 um
ollu m

um
 ilm

ennum
um

a w
w

ill
...11.1.1

.....
111allum

w
a w

onim
m

unim
illil 11111111111111111111M

IN
IN

IM
IE

11111 I IIIIII 1111111 11111
1M

N
IIIM

Ilh11111111111 1111111111111111111111111111111111011110111E
M

 1 111111111 1111111 11111

i
W

111111111111

11111W
1111111111IIIIIIIIIIIIm

m
im

aIIIIIIIIIM
M

111
1 1 M

O
1111111111 11111

M
I IO

N
 1

011111111

111111111111m

11 1111111114IIIIIT
E

M
M

IIIM
 1 1 1111. 1111111111 11111

11111111111
1111 !I

1111113111111P
M

 11111111 IIIIIIIIIIIIII 1111111111 I 11111,111111111 1 II
111h' 1

1111111

J111111111 IIIIIIIIIIIIIIIK
III

U
m

m
aim

 1 1
m

om
m

illinn
m

om
m

s
lin ie

111111111111111M
111111111111111111111 111M

11111111111
1m

uum
uu 1 11

pum
em

m
om

m
ign

w
illim

illirum
um

m
Inunium

ilum
um

w
m

I I !m
inium

°
m

i
0111

11111.11IN
E

1 1 11111! II: 1 1 1 M
IN

IM
III 111111111U

N
IIIIIIIIM

Il I I 111111E
1111111 111

IIIIIIIIIIM
IN

IM
E

N
I1111 1111h1110111

11111
11110111111 III1.1111111111119111.1 I 1 111111111111111

illi
1

11111111111111111111 &
lib111011111 1111111111

111111 11111 IiIM
M

O
11II 1 1 11111111111111 1111

III M
IN

11111111111 111111k 11011i 1 M
IR

 1111111111 1111 IIIIIIIIIII1111111 1 1 1110 1111i 11111 1111
111111111M

M
IIIIIIN

1111 III 111111111011111:11111,11111111111011M
IIIIIIIM

1M
III 1 1 11U

111111'1111111
IIIIII1I M

E
N

E
M

 III 111111111110111101L111111011111111111111111111111
1 1 111111111111111 11111

11111111111111 M
IM

I III im
um

inholvInuo lionm
ileillonm

um
m

E
N

 m
om

 1
Im

m
o

1
M

IN
IM

 11111111111 11111111101111h91901101111.9111111111111111111111M
M

IIIII I I 1111fili 114111
II

W
IN

I11111M
M

II Ill 111111111111111110110101110111.1111111111M
1111111M

IN
 I I IIIII 1 1111111011

11pi..
.,,,i,,..,,i,,,!,,,,,..,...,,,b,

...,
'11111111111111111111110ipM

P
IB

U
I1111011111111 11 01111111111:111II

.u.
I

Illo
11111110 E

lm
o III

11111111 11111 11111 11111111111111.110112N
R

U
C

IIIIIIIM
IIIM

N
 1 111110111 1111 11111

01 M
IIM

IIH
1111111111111111111111 111110.11:911:111110.11011 1 1 m

IIIIIIIIm
m

el

1111III
111111111M

IN
 N

11111111111
1111111111111111111111111111111O

N
IM

111101 1 1 :111111 lhiS
IIIII1

M
IO

N
IIIIIIIIIIIII

11111111111111111 1111111M
IIIIIIIE

S
IM

C
M

 ' I 11111111k 11111 11111
IIIN

 11
1.111

11111num
nrum

m
11111111111111111111111i911011111M

II

I 1 M
11111;111111 1111!

IIIIIIIIIII11111M
Ill 11111111111111 IIIIIIIIII11111111111111111111111111IN

IIIIIIIM
M

 1 1 1110 1111111;`111

I dl



# 3 ReinfOrcement Bars

1/4" Metal Anti-
Vortex Plate

Tack Weld

Appendix B-6

Install Normal To
Q Of Dam

PL AN

D + 12"

1/4"Metal Anti-
Vortex Plate

Tack Weld

#3 Reinforcement Bars

SECTION

, DETAIL OF TRASH RACK AND ANTIVORTEX DEVICE
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,te

Reilfacig Bars

. (it6Min.)

,PLAN VIEW

D

\Spot kid eac
1

All Around

133 4.
(Min)

, Reinforcing Bar

(#6Min.)

DESIGN .TA

Ftiser

Dia.,

D

Inch

H

Inch

18 27

21 30 11 ,

24 36, 13'

27 42 15

- 36 54 17

42 60 . 19

48 68 21

I trir SI..1K

Caps To Be

Welded Or Bolted

To Riser.

ELEVATION

rt rz

Top 1/el Steel Plate "\

14 Gage Corrug Steel

8-11/2" Dia. Holes

Cylinder

V8" Steel Plate
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//

Level Portion

Appendix 8

Crest and Control ection

i&4 Ne,)10-:

Flow

Exit Section

Approad Channel

Embankment

(Note: Neither the location nor the
alignment of the control section
has to coincide with the center-
line of the dam.)t

'PLAN VIEW QF EXCAVATED EARTH SPILLWAY

5-tar ow
vt%11-72.11-0

kv,proaGh

Water Surface -Control Section

anne ,-.2dLevel -
or greater

Exit Sectior

PROFILE ALONG CENTERLINE

CROSS-SECTION 'AT CONTROL SECTION

Profile and cross section of excavated earth spillway.

EARTH SPILLWAY.
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Appendix B-9

Discharge
8
CPO

51.

Minimum
Percent

Rs Bottom Stage
rep t

Discharg

2
5

Slope Rang Bottom stmt.

PeetMaximum
Percent

Width

Peet

m mum
cent

num

Percent

Width
Peet

15
9.9 12.2 s .63

80
2.8 5.2 24 1.24

.5 . 12 - 2.8 5.9 28 1.14

20
9.1 8.9 8 .97 2.9 7.0 32 1.06

9.2 . 12 .81 , 2.5 2.6 12 1.84

9. 17.3 1. .70 2.5 3.1 16 1.61

25

2.9 7.1 8 1.09 2.6 3.8 20 1.45

9.2 9.9 32 .91 .
. ? 4.5 24 1.32

9.9 13.2 16 .19 2.8 5.3 28 1.22

3.3 17.2 20 .70 8.8 6.1 92 1.14

2.9 6.0 8 1.20

100

2.5 2.8 16 1.71

. IMLIEMI 12 i..i 2.6 3.3 20 1.54

9.0 10.7 16 .88 2.6 4.0 24 1.41

.3.3 19.8 20 .78 2.7 4.8 28 1.30

2.8 5.1 8 1. . IMMO
OEMS

5.3 32

2.9 6.9 12 1.10 6.1 36

9.1 9.0 16 .94-

120
:::

20 1.71

3.1 11.3 2. :
MILINAIMULMOMMUMMOMILUM

2.7 4.2'

24

32

1.56

.2 MUM .

40

2.7 4.5 8 1.40 1.34

2.9 OILTEM 12 1.18 2.7 4.8 36 1.26

2.9 7.6 16 1.03

140

2.5 2.7 24 1.71

3.1 9.7 20 .91

3.1 11.9 24 .83 MEI
oraummilumummuum

2.7

IMAM
4.5 40

45

2.- 4.1 8 1.49.

2.8 5.3 12 1.25 1.

2.9 6.7 16 1.09

10

2.5 2.7 28

initanlialLa
1.70

3.0 8.4 20 .98 EMI
IILMINIMIIIILLIIIIRS421
IMUIJIMULMOOMMIMULL1

1111EMEILEI

3'1
3.0 10.4 24 .89

MIA : 1.

.: 4.7 12 1.33

.' IILICJI 1- 1.1.

1so,MUM
3.1 9.0 24 .94

IBM 40
ild"

.- MIEDJII :

2.7 3.2 12 1.47

200

MEI
IMMIMULAIN

IN 1.70

.
z

2.9 20 1.1a

2.0 24 1.03 1111E11 3.6 48

3.. 8. 28 .97
220

2.4 2.6 40 1.70

2.5 2.8 8 1.88 2.5 2.9 44 1.81

2.6 3.3 12 1.50
1.4b

2.5 3.2 48 1.53 t

2.6 4.1 16 2.5 2.6 44 1.70

2.7 5.0 20 1.26 240 2.5 2.9 48 1.62

.: IILMII 2.6 3.2 52 1.54

2.9 7.0 28 1.* 2.4 2.6 48 1.70

2.5 Emig 12 1.72
260 52

2.- IlMil 15 1. 1 280 INNER 52 1.70

2.7 4.3 20 1. 34-41 2.5 2.6 56 1..
Examp * of Use

Given: Discharge, Q.87 c.f... Spillway Slope, Exit section (from profile).
4%.

Find: Bottom Width and Stage In R eeeee oir.
Procedure: Inter table from left at 90 c.f... Note th,t spillway slope (4%)

falls within slope ranges corresponding to bottom widths of 24, 28.
and 32 feet. Use narrower bottom width. 24 feet, to minimize
meandering. Stage in It ir will be l 12 feet.

Note: Computations based on: Roughness coefficient, ne.040.
Maximum velocity5.50 ft. per sec.

DESIGN TABLE FOR VEGETATED SPILLWAYS

111-104
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Appendix B-10

PLAN VIEW

NOTE: MINIMUM S 15'

PROFILE

BOTTO M OF
713/-.31N

I/ 2 % MINIMUM GRADE

CROSS SECTION

2' MIN. RISER CONNECTION

4" PERFORATE D
PLASTIC PIFE MORTARED

3" BEDDING
JOINT

CLEAN CONCRE TE SAND

VIRGINIA
DRAINING
SEDI ME NT WITH
TI LE

S TA N DA R D

DRAW I NG

B 10
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Appendix C-5v

Size

in.

Crushing

Strength
lbs/lin.ft

Width of Trench'- Inches

14 16 18 20 22 24 26 28 30

800 *Inf. 13.5 10.5 10.5 10.5 10.5 10,5 10.5 10.5
4 1100 ". Inf. Inf. 12.5 12.5 12.5 12.5 12.5 12.5

5
800 " 16.5 8.5 7.5 7.5 7.5 7.5 7.5 7.5
1100 " Inf. Inf. 12.0 9.5 9.5 9.5 9.5 9.5

6 800 II le 8.5 6.5 6.5 6.5 6.5 6.5 6.5
1100 II

" Inf. 12.5 8.5 8.5 8.5 8.5 8,5

800 le el 9.0 7.0 6.0 5.5 5.5 5.5 5.5
1100 SI

" Inf. 12.5 9.0 7.5 .7:0 7.0 7.0

10 800 II SI 9.0 7.0 6.0 5.5 5.0 5.0 5.0
1100 " " Inf. 12.5 9.0 7.5 6.5 6.0 6.0

12
800 11 lo 9.5 7.5 6.0 5.5 5.0 4.5 4.5

1100 11 " Inf. 13.0 9.0 7.5 7.0 6.0 5.5

15 870 8.5 7.0 6.5 6.0 5.0 5.0
1100 13.0 9.5 8.0 7.0 6.5 6.0

18 930 7.0 6.5 6.0 5.5
1200 9.5 8.5 7.5 7.0

* Inf. infinity

1/ Reference: Based on Marston's formula.
Soil - 1204 wfft.

Maximum Allowable Trench Depth in Feet for
concrete or tile drains with varying widths
of trench based on ordinary bedding 1/
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Appendix C-4

Provide Swinging Flap Gate
:1)r Iron Grating Shown Above
'To Exclude Rodents Min.

-/c1/ 'V "1/ '' -/
.1

.111

Low Water Flow

Corrugated Metal Pipe

CORRUGATED PIPE OUTLET
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STANDARD AND SPECIFICATIONS
FOR

DISTURBED AREA STABILIZATION
(With Mulching Only)

Definition

Applying plant residues or other sUitable materials, Aot produced on the
site, to the surface of the soil.

Purpose

To reduce runoff and erosion.

Conditions Where Practice Applies

r,

On graded or cleared areas (not to finished condition) 'ihich are subject
to erosion for 6 months or less; where seedings may not have a suitable
growing season.to produce an erosion retardant cover, but which can be
stabilized with a mulch cover.

SPECIFICATIONS

Site Preparation

Prior to mulching, install needed erosioncontrOl practices such
as diversions, grade stabilization structures; berms, dikes,
level spreaders, sodded waterways, and debris basins.

Final grading is notirequired prior to mulching. However, mulching
may be applied after final grade is reached.

Mulching

Mulching materials shall be unrotted small grain straw applied
at the rate of 1 1/2 to 2 tons per acre, or 70 to 90 pounds pe
1,000 sq. ft. Mulch materials shall be relatively free of all
kinds of weeds and shall be free of prohibited noxious weeds.
Other mulch materials may be used such as wood chips 3/4 - 1 1/2"
in diameter, 50 to 70 cu. yds. per acre, or 1/2 to 1 1/2" deep.

Spread uniformly by hand or mechanically. For uniform distribution
of hand spread mulch, divide area into approximately 1,000 sq. ft.
sections and place 70-90 lbs. of mulch in each section.

Mulch anchoring shall be accomplished immediately after mulch
placbment to minimize loss by wind or water. This may be done by
one of the following methods, depending upon size of area, erosion
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hazard, and cost. On sloping land, practice No. 3 below should be
done on the contour wherever possible.

1. Peg and Twine. Drive 8- to.10-inch wooden pegs to within 2 tO 3
inchei of,the:soi4. suriace every 4 Eeet in all directions. Stakes
May/14'didVen before 4114, ,dfttr applying mulch. Secure mulch to

1 tUrface-by stretching twine between pegs in a crdss-cross '
a square patterny Secure twine with two or more turns

,

'"A,Yound each peg. .

q 3

Mulch Nettings. Staple;lightweight biodegra
or cotton nettings, over the mulch according'
-recommendations. Netting is usually availabl
'wide and up to, 30W'feet long.

plastic
nufapturer's

n rolls 4 feet

3. Mulch Anchoring-Tool. This is a tractor-drawn implIment designed to
punch-and anchor mulch into the surface 2 inches oE soil. This
!practice affords maximum erosion control blit is limited to 4

flatter slopes where equipment can operate safely.

4. Liquid Mulch Binders

Applications of liquid binders should be heavier at edges where
wind catches mulch in valleys and at crests of banks.
Remainder of area should be uniform in appearance. Caution should

.be used with asphalt in residential and similar areas.

a. Cutback asphal*L rapid curing (RC-70, RC-250, RC-800). or
medium curing (MC-250 or MC-800). Apply 5 gallons per 1,000,
square feet, o 200 gallons per acre on flat areas and on
slopes 1:1 to 2:1 and less than 8 feet high. On slopes 8
feet or more high, use 8 gallons per 1,000 sq: ft. or 348
gallons per acre.

b. Emulsified asphalt (SS1, CSS-1, CMS-2, MS-2-, RS-1, RS-2 .

CRS-1, and CRS-2). Apply 5 gallons per 1,000 sq. ft. or 200
gallons per acre on flat areas and on slopes 1:1 to 21 and
less than 8 feet high. On slopes 8 ft. or more high, use 8
gallons per 1,000 square feet or 348 gallons per acre.

All asphalt designations are from the Asphalt Institute
Specifications.

c. SynAetic b.41ders - Synthetic binders such as Curasol, DCA-70
P4q3dset an Terra Tack maybe used.at rates recommended by

Fr anufact rer to anchor mulch material. Due to cost, these
sually ised on small areas or in residential areas.

.NOTE; All names given above are regiStered trade names.
This.does not constitute a.recommendation of these
products to the exclusion.of other products.

I II
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A :,-bTmnDARD AND SPECIFICATIONS
FOR

DISTURBED AREA STABILIZATION
(With Temporary Seeding)

Definition

Planting short-term vegetation on disturbed areas.

Purpose

To stabilize the soil; to reduce damages from sediment and runoff to
downstream areas; to improve wildlife lApitat; to enhance natural beauty.

Condtions Where Practice Applies

On graded or cleared areas which are subject to erosion.for a year
or less; where permanent structures are to be installed or extensive
grading of the area will be done prior to establishment of permanent
vegetatibn. -

SPECIFICATIONS

Site Preparation

Peibr to seeding, install needed erosion control practices such-
as diversions, grade stabilization structures, berms, dikes, level
spreaders, sodded waterways, and debris basint.

Final grading and shaping usually has not been completed prior to
temporary seeding.

Soil Amendments

For temporary seedings, fertilizer shall be applied at -1rne ra f

600 lbs/ac. (15 lbs/1000 sq. ft.), using 10-20-10 or equivaleht.
Soils which are highly acid should be limed according to soil tests.
Work lime and fertilizer into soil during seedbed preparation.

Seedbed Preparation

pen the area td be seeded has been recently loosened to the extent
that an adequate seedbed exists, no additlonal treatment is required.

416

However, when the area to be seeded is packed, crusted, and hard, the
top layer of soil shall be loosened by discing, raking, or other acceptable
%mans before seeding.

- - 148



Seeding

Select a mixture from Table 1.

Apply seed uniformly with a cyclone seeder, drill, cultipacker seeder
or hydroseeder (slurry includes seed and fertilizer).

Mulching

When seedings are made on critical.sites or adverse soil conditions,
or ,other than optimum seeding dates (see table 1), mulch material'will
be applied immediately after,seeding. Seedings made during optimum
seeding,dates and with favorable soils and site conditions will not
need to be mulched. Existing conditions at each site will indicate
mulching needs.-

Mulch Materials shall be Unrotted small grain straw applied at the rate
of 1 112 to 2 ton'S per aCre, or 70 to 90 pounds per 1,000 sq. ft. Mulch
materials will be relatively free of all kinds of weeds and shall be
free ,of prohibited noxious weeds.

Other types of mulches may be used such as wood chips 3/4--1 1/2" in
diameter at the rate of 50 to 70 cu. yds. per acre, or 1/2 to 1 1/2"
deep.

Spread uniformly by hand or mechanically: For uniform distribution,of
hand spread mulch, divide area into approximately 1,000 sq. ft. sections
and place 70-90 lbs. of mu/oh in each section.

Mulch anchoring shall be accomplishel immediately after mulch place-
ment to minimize.loss_by wind or water. This-may be done by one
of the following methods, depending upon size Of area, erosion hazard,
and cost. On sloping land, practice No. 3 below should be done on the
contour wheneverposj,ble.

1. Peg and Twine. Drive 8- to 10-inch wooden pegs to within 2 to
3 inches of the soil surface every 4 feet in all directions.
Stakes may be driven before or after applying mulch. Secure
mulch to soil surface by stretching twine between pegs in a
criss-cross within a square pattern. Secure twine with two or

0 more turns around each peg.

2. Mulch Nettings. Staple lightweight biodegradable paper; plastic
or cotton nettings over the mulch according to manufacturer's
recommendations. Netting is usually available in rolls 4 feet
wide and up to 300 feet long.

,3. Mulch Anchoring Tool. A tractor-drawn implement designed to plineh
and anchor mulch into the surface 2 inches of soil.

0

149



This practice affords maximum erosion control, but its use
is limited to slopes upon which the equipment can operate safely.

4. Liquia Mulch Binders. Use one of the follyaing binders.

Applications of liquid binders should be heavier at edges,
in valleys, and at crests of banks. Remainder of area

should be uniform in appearance. Caution should be exercised
in using asphalt in residential or similar areas.

a. Cutback asphalt - rapid curing (RC-70, RC-250 and RC-800)
or medium curing (MC-250 or MC-800). Apply 5 gallons
per 1,000 sq. ft. pr 200 gallons per acre on flat areas and
on slopes 1:1 to 2q and less ihan, 8 feet high. On slopes
8 feet or more high, use 8 gallons per 1,000 square feet or
348 gallons per acre.

b. Emulsified asphalt (SS-1, CMS-2, MS-2, RS-1, RS-2, CRS-1
ana CRSr2). Apply 5 gallons per 1,000 square feet or
200 gallons per acre on flat areas and on slopes 1:1 to
2:1 and ,less than 8 feet high. On slopes 8 feet or more

high uSe 8 gallons per 1,000 square feet or 348 gallons
ppr acre.

All zsphalt designations are from the Asphalt Institute
specifications.. 7

c. Synthetic 'binders. Synthe'tic binders such as Curasol,
DCA-70, Petroset'and Terra Tack may be used at rates
recommended by ,the manufacturer to anchor mi,lch material.

Due to ihe expense involved, these binders are usually
used on small areas or in residential areas where asphalt
cannot be used'.

NOTE: All names given above are registered trade names.
This does not constitute a recolNendation of these products
to the pxclusion of other products.

111-118
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TABLE 1

TEMPORARY SEEDING BY RATES, DEPTHS AND DATES

,

NORTHEFN PIEDMONT &

MTNS. Al\D VALLEYS

SOUTHERN PIEDMONT &

COASTAL PLAIN

Species 3/

/

---7-------0
CHOOSE ON;:

.Barley

Oats'

Rye 1/

Seeding

Per

Acre

72 lbs.

96 lbs.

140 lbs.

Rate Planting

Lbs./1000

Sq. Ft.

2 lbs. 13 oz.

2 lbs. 2 oz.

3 lbs. 5 oz.

Depth 2/

(Inches)

1-2

,

Seeding Dates 6/ Seeding Dates 6/

Mara- May 1- Aug. 15-

Au'L4
14.E.-1 ---Ik2-3----5

X5/ - By 10/15

i- -

X - 1 X

Feb.15- May 1- Sept.1-

X

X

X

By 11/1

X ,

,

Italian

ryegrass 1/

.

40 lbs.

_

13 oz. 1/4 - 1/2 X5/ - By 11/1

,

-

.

By 11/15

Millet

.

40 lbs. 13 oz.

.

,

1-2 - X - - X

_

_

Weeping

lovegrass

3'1bs. 1 oz. 1/4 -, 1/2

.

Begin

June 1

X -

Begin

May 15

- X

--

-

_

Sudangrass 30 lbs.

\
11 oz. 1-2 - X - - X .

1/ Use only on areas where seed ,,talks and volunteer growth are acceptable.

i/ Applicable on slopes 3:1 or lev3.

Use varieties c'Irrently recommeied for Virginia. Use certified seed when available.

4/ Use common slLial,Tass varieties only. Do not use hybrids.

'5'7 Twenty pounds per acre of annual lespedeza may be substituted for 1/2 the seeding

rate of any .species used for spring seedings.

,6/ From November 15 to March 1, use only mulching or sodding practices.

X Applicable durir,g entire period.

- Not applicable in l'Ariod,
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STANDARD AND SPECIFICATIONS
FOR

TOPSOILING
DISTURBED AREAS

Definition

Obtaining topsoil from othe'r places and spreading it over the
area to be stabilized.

Purpose

To provide a suitable soil medium for vegetative growth dn areas
where other measures will not produce or maintain,a'stand of
desirable vegetatiOn. .

Conditions Where Practice Applies

This practice is recommended for sites of 2:1 or flatter slopes where:

The texture of the exposed subioil or parent material is not suitable
to produce adequate vegetative growth.

The soil material is so shallow that the rooting zone is not deep
enough to support plants and furnish continuing supplies of moisture
and plant food.

The soil to be vegetated contains material toxic to plant growth.

SPECIFICATIONS

Site Preparation (WheFe topsoil is to be added)

Topsoiling. When topsoiling, maintain needed erosion control practices
such as diversions, grade stabilization structures, berms, dikes, *
level.spreaders, waterways and sediment basins.

Grading. Grades on the areas to be'topsoiled which have been
previouslyiestablished shall be maintained.

X
Liming. .Where the pH of the subsoil is 5.0 or less or composed of
heavy clays, agricultural limestone shall be spread at the rate of
100 pounds per 1,000 square feet. Lime shall be distributed uniformly
over designated areas and worked into the soil in conjunction with
tillage operations as described in the following procedure.

Bonding. Use one of the following methods to .nsure bonding of topsoil
and subsoil:

1. Tilling. After the areas to be tppsoiled have been brought to
grade, and immediately prior to dumping and spreading the topsoil,
the subgrade shall be loosened by discing or by scarifying to

111-120
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a depth of at least 2 inches to permit bonding of the topsoil
to the subsoil.

2. i-,acking. Is the passing of bialdozer tracks vertically or
diagonally over the entire surface area of a slope.

Topsoil Material and Application

Note: Topsoil salvaged from the existing site may often be used but
it should meet the same standards as set forth in these.specifica- .
tions. Field analysis for textural classification of topsoil
will normally be acceptable unless'other means of analysis
is required by the appropriate plan approving authority.

Materials. Topsoil may be stoekpiled. Topsoil may be salvaged frOm
the project A'rea ordt may be fuitished from sources outside the
project area. Topsoil shall be the original top layer of a soil
profile formed under natural conditions, technically defined'as the
"A" horizon by the Soil Conservation Society of America. It shall ,
consist of a natural friable loam, sandy loam, silt loam, sandy clay
loam or other soil texture (see chart 2) as approved. It

shall be reasonably free of refuse, noxious weeds, subsoil, stiff
clay, hard lumps, stumps, roots, brush, stones or other litter or
similar objects larger than 1 1/2 inches in diameter. It shall have
demonstrated by evidence of healthy vegetation growing or having
grown on it, prior to stripping, that it is reasonably well-drained'
and does not contain substances toxic to plant life.

Testing of topsoil thwt is from an unknown or qu-eStionable source
by a recognized laboratory for residual organic content of not less
than 1.5 percent by weight is required. If pH value is less than 6.0,
lime shall be applied and incorporated with the topsoil to adjust
the pH to 6.5'or higher. Topsoil containing soluble salts greater
than 500 parts per million shall. not be used.

No sod or seed shall be placed on soil which has been treated with
soil sterilants until sufficient time has elapsed to permit dissipation

:715f toxic materials.

Grading. The topsoil shall be evenly distributed and shall be a
minimum depth of 2 inches on 3:1 or steeper slopes and 4 inches on
flatter s opes. Spreading shall be performed in such a manner that .

sodding or eding can proceed with a minimum of additional soil
preparation and tillage. Any irregularities in the surface resulting
from topsoiling or other operations shall be corrected in order
to prevent the formation of depressions or water pockets. Topsoil
shall not be placed while in a frozen or muddy condition, when the
subgrade is excessively wet, or in a condition that may otherwise be
detrimental to proper grading, proposed sodding or seeding.





STANDARD AND SPECIFICATIONS
FOR

. DISTURBED AREA STABILIZATION
(With Permanent Seedings)

Definition

Planting vegetation such as grasses and legumes on disturbed areas.

Purpose

To stabilize the soil; to reduce damages from sediment and runoff
to downstream areas; to improve wildlife habitat; to enhance natural beauty.

Conditions Where Practice Applies

Graded or cleared areas subject to erosion and where a permanent,
long-lived vegetative cover is needed.

SPECIFICATIONS

Vegetation cannot be expeqed to provide an erosion control cover
and prevent soil slippage on a soil that is not stable due to its
texture, structure, water movement or excessive slope.

Minimum soil conditions needed for the establishment and maintenance
of a long-lived vegetative cover:

1. Enough fine-grained materials to,provide the capacity to hold at
least a moderate amount of available moisture. Excessively porpus
sands which have moisture supplies consistently too low for
growth of plants cannot be maintained in good cover regardless
of other soil factors. -

2. Sufficient.pore space to permit adequate root penetration.

3. The soil shall be free from an:, material harmful to plant growth:

4. If these minimum conditions cannG: be met, see standard and
specifications for topsoiling disturbed areas.

Site Preparation

43

Ins-011 needed erosion control practices such as interdeptor
ditches, berms and terraces, contour ripping, erosion stops,
channel liners and debris basins.

111-123
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Grade as needed and feasible to permit the use of conventional
equipment for seedbed preparation, seeding, mulch application,
anchoring and maintenance.

Seedbed Freparation

Flat areas and slopes up to 3 to 1 grade shall be loose and
friable to a depth'of at least (3) inches. The top layer of
soil shall be loosened by raking, discing or other acceptable
means before seeding.

Slopes of greater than 3 to 1 grade shall have the top 1-3 inches
of soil loose and friable before seeding.

Soil Amendment*s

Apply lime and fertilize according to soil tests.

In lieu of soil test results, apply (2) tons ground agricul-
tural limestone and 600 pounds 0-20-20, or equivalent per
acre before seeding. Harrow or disc lime and 0-20-20, or
equivalent fertilizer, uniformly into the soil to minimum
depth of (3) inches on slopes less than 3 to 1. On slopes

of greater than 3 to 1 grade, the lime and fertilizer shall
be worked in as directed. On sloping land, final tillage
operations should be on the contour wherever feasible. No
attempt should be made to drag any disced area to make the
soil surface very smooth after discing. At time of seeding
apply 400 pounds 38-0-0 ureaform fertilizer and 500 pounds
10-20-20, or equivalent fertilizer per acre. Incorporate
into soil on slopes less than 3:1.

Seeding

Select a mixture from table 1.

Apply seed uniformly on seedbed with a cYclone seeder, drill,
cultipacker seeder or hydroseeder (slurry includes seed and

. fertilizer) on a firm, moist seedbed. Maximum seeding depth
should be 1/4 inch on clayey soils and 1/2 inch on sandy soils,
when using other than hydroseeder method of application.

0

Mulching

Mulch materialsshall be applied immediately after seeding.
They shall be untotted small grain straw applied at the rate
of 1 1/2 to 2 tons per acre (70 to 90 pounds per 1,000 sq. ft.).
Mulch materials shall be relatively free of all kinds of weeds
and shall be free of prohibited noxious weeds. Other mulch
materials may be used, i.e. -- wood chips 3/4 to 1 1/2" in
diameter at the rate of 50 to 70 cu. yds. .per acre or 1/2 to-
1 1/2 inches deep.

157
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4read uniformly by hand or mechanically. For uniform
distribution of hand spread mulch, divide area into
approximately 1,000 sq. ft. sections and place 70 to 90
pounds of mulch in each section.

(o

Mulch anchoring shall be accomplished immediately after
mulch placement to minimize loss by wind or water. This may
be done by one of the following methods, depending upon size
of area,,erosion hazard, and cost. On sloping land, practice
Number 3'below should be done on the contour wherever possible.
Use one of the following:

1. Peg and Twine. Drive 8- to 10-inch wooden pegs into
within 2 to 3 inches of the soil surface every (4) feet
in all directions. Stakes may be driven before or after
applying mulch. Secure mulch to soil surface by
stretching twine between pegs in a 4,iss-cross within a
square pattern.

2. Mulch Netting. Staple lightweight biodegradable paper,
plastic or cotton nettings, over the mulch according to
manufacturer's recommendations. Netting is usually
available in rolls 4 feet wide and up to 300 feet long.

3. Mulch Anchoring Tool. A tractor-drawn implement designed
to punch and anchor mulA into the surface (2) inches of
soil. This practice affords mulch erosion control, but
its use is limit d to slopes upon which the equipment can
operate safely.

4. Liquid Mulch Binders. Applications of liquid binders
,should be heavier at edges, in valleys, and at crests
of banks. Remainder of area should be uniform in appear-
ance. Caution should be exercised in using asphalt in
residential or similar areas. Use one of the
following:

a. Cutback asphalt - rapid curfhg (RC-70, RC-250 and
RG-800) or medium curing (MCI-250 or MC-800). Apply 5
gallons per 1,000 sq. ft. or,200 gallons per acre on
flat areas, and on slopes 1:1 to 2:1 and less than 8
feet high. On slopes 8 feet or more high, use 8
gallons per 1,000 square feet or 348 gallons per acre.

b. EmulsifAd asphalt (SS-1, CSS-1, CMS-2, MS-2, RS-1,
RS-2, CRS-1 and CRS-2). Apply 5 gallons per 1,000 ,

square feet or 200 gallons per acre on flat areas and
on slopes 1:1 to 2:1 and less than 8 feet high. On
slopes 8 feet or more high, use 8 gallons per 1,000
square feet or 348 gallons per acre.

All asphalt designations are from the Asphalt Institute
specifiCktions.

111-125
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c. Synthetic binders. 'Synthetic binders such as
Curasol, DCA-70, Petroset and Terra Tack may be used
at rates recommended by the manufacturer to anchor .
mulch material. Due to the expense, these binders
are usually used on small areas or in residential
areas where asphait cannot be used.'

Maintenance

NOTE: All names given above are registered trade
names. This does not constitute a recommendation of
these products to the exclusion of other products.

Maintenance is a vital factor in maintaining an adequate vegetative
erosion control cover. See Table 2.

Irrigation. 'If soil moisture is deficient, supply new seedings
with adequate water for plant growth when they are made late
in the planting season, in abnormally dry or hot seasons, or
on adverse sites.

Repairs. Inspect all seeded areas for failure and make
necessary repairs, replacements, and reseedings within the
planting season, if possible.

1. If stand is inadequate for.erosion control, overseed and
fertilize at h)tlf of the rate originally applied.

2. If stand is less than 40%, reestablish following original
lime, fertilizer, seedbed preparation and seeding
rectmendations.

0 P.., ,

3 fa-

Hydroseeding allows the seed, fertilizer and mulch to be applied
in one operation.

111-126
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TABLE 1

PERMANENT SEEDING BY RATES, DEPTH AND.DATES NORTHERN PIEDMONT

MTNS. & VALLEYS

SOUTHERN PIEDMONT

& COASTAL PLAIN .

Seeding Mixtures

(Use Certified Seed)

Seeding Rate

(e)

Seeding Dates

Mar, 1-

Apr, 1

Seeding Dates

(e)

1

1

Lbs.

Acre

Lbs./1000

Sq. Ft.

Mar.15- May 1- Aug.15-

Apr,15 Aug.1 Septs15

May 1- Sept.

Aug, 15 Oct,

1, Kentucky 31 Tall Fescue 60 1 ib. 6 oz. x - x x - x
.

2. Kentucky 31 Tali Fescue 60 1 lb. 6 oz,

- x - - x -

1

Weeping lovegrass (a) 2 0.8 oz.

3. Kentucky 31 Tall Fescue 50 1 lb. 2 1/2 oz.

x N X X 4X -

Korean iespedeza (b) 15 5 1/2 oz.

4. Kentucky 31 Tall Fescue

Sericea lespedeza (b)

40

20

15 oz,

7 1/2 oz,

x x - x. x

,

t

5, Crowletch W 15 5 1/2 oz.

X X X - xRedtop 3 1 oz.

6. Crownvetch (b) 15 5 1/2 oz.

x x x x

Kentucky 31 Tall Fescue 40 15 oz.

DROUGHTY-AREAS

30 11 oz.

..,

i

7, Kentucky 31 Tali Fescue

Redtop . 5 1 3/4 oz.

x x x - x

,

J

B. Weeping,lovegrass 2 0,8 oz.

x x x

,

x .

Sericea lespedeza (b) 20 7 1/2 oz.

0
- CONTINUED ON NEXT PAGE -
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I H

SHADED AREAS

10, Kentucky,31 Tall Fescue

11. Red Fescue, Jamestown or

Pennlawn

TABLE 1 (corii"inued)"

PERMANENT SEEDING BY ATES; DEPTH AND DATES NORTHERN PIE40NT

MTNS. & VALLEYS

Seeding Mixtures

(Use Certified Seed)

Seeding Rate

Lbs,./ Lbs./1000

Acre Sq. Ft.

Seeding Dates

Mar. 15- May 1- Aug.15-

Apr. 15 Aug.1

SOUTHERN PIEDMONT

& COASTAL PLAIN

Seeding Datc

Mar. 1- May 1- Sept. 1

Apr. 1 Aug. 15 Oct. 1

POORLY DRAINED AREAS

9, Kentucky 31 Tall Fesue

Reed canarygrass c)

162

4

30 11 oz.

10 3 3/4 oz.

60 1 lb. 6 oz.

X X

1

40 15 oz. (1) (1) I (i)

LAWNS & HIGH MAINTENANCE AREAS

Merion Kentucky Bluegrass

Common Kentucky Bluegrass (d)

Red Fescue, Penniawn or

Jamestown

40 15 OE.

40 , 15 oz.

20 7 1/2 oz.
fl

(1) (1) (i)

13. Kentucky 31 Tall Fescue (g) 220- 5-6 lbs.

260

14. Ber'pdagrass (j) 80 2 lbs.

x (f) x 4
163
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FOOTNOTES TABLE 1

Applicable during entire period:

Not applicable during period.

(a) Use weeping lcmegrass to provide a stand of grass for erosion
control during summer..

(b) Use scarified, inoculated seed.

(c). Preferable to seed in fall with seed from current year's crop.

(a) "South Dakota" certified or "Kenblue" Kentucky bluegrass are
the only acceptable varieties_for useton these areas.

(e) Mixtures 1,3;4,5,6,7,9,10,11,12, and 13 may be seeded during
winter months-in an emergency if (2) tons per acre of a well-
anchored mulch are used. These are optimum seeding dates and
may be usual4ly extended 15 days before and after with:a
reasonable degree of success.

(f) Can be seeded during this period of irrigation water is used.
Use (2) tons per acre of mulch.

(g) Can use IQ percent.Kentucky bluegrass. Varieties shown in
(d) above.

(i). Not recommended

(j) Zommon Bermudagrass may be seeded, sodded, sprigged, plugget106
established from runners. Tufcote Bermuda should be used only
in Piedmont and Coastal Plain and must be plugged, sprigged,
sodded Cr established from runners. Refer to standards and
specifications 'for disturbed area stabilization with Bermudagrass.

(k) Zoysia must be plugged or sprigged. For estahlishment, follow,
standards and specifatons for disturbed aria stabilization
with Bermutlagrass.

VIVVVVVVVVVVI,

1 1-
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TABLE 2

MAINTENANCE FERTILIZATION FOR PERMANENT SEEDINGS

(Use Soil Test Recommendations or Rates Shown Below)

Mixture No.

,

Seeding Mixtures Formulation Lbs./Acre Lbs./1000 Sq.Ft. Time

-
Mowing

1,2,3,6,7,8,'

9,10,11

1

Tall'Fescue makes

up 70% or more of

cover.

i

10-10-10

1 or

I 38-0-0+

0-20-20

500

400

250

11.5

9.2

5.8

Fall.

Yearly, or as needed:

Fall.

Yearly, or as needed,

.

*Not closer than 4"

if occasional mow-

ing is desired,

4,5,6

1

Crownvetch

Sericea lespedeza

:

,

.

0-2040

,

400 9.2 Spring.

Year following esta-,
f

blishment and every

4 to 5 years

thereafter.

Do not mow crown-

vetch.

/

.

4

.9.

Fairly uniform

stand of tall

fescue and sericea

les,pedeza.

5-10-10

";

/

.

500 11.5 Fall.

Year following esta-

blishment and every

4 to 5 yealrs

thereafter

Not required. Not

closer than 4" if

occasional mowing

is desired, and then

in fall aft r seri-

cea seed ha matured.

8 Weeping lovegraa

and sericea les-

pedeza. Fairly

uniform plant

distribution

5- -10 500 11.5 Spring.

Year following esta-

blishment and every

3 to 4 years there-

after.

,

Not required.

Closer than 4" if#

occasional mowing

is desired, and then

in fall after seri-

cea seed has matured.
_

12, 13

-

)

Kentucky bluegrass-

red fescue mixture,

Ky-31 tall fescue,

20-10-10

20-10-10

20-10-10

20-10-10

250

250

250 .

85

11

6.75

6.75

6.75

2,23

leptember

30 days later.

December

May 20-June 30

if needed,

Mow no closer than

3 inches. I 6 6

14, 15 Bermudagrass

Zoysia 20-10-10 200

,

5

.

t,--

.

May 1, July 1,

August 15

Mow Tgcote and

Zoysia at 1"

common at 2"



STANDARD AND SPECIFICATIONS
FOR

DISTURBED AREA STABILIZATION
(With Sod)

Definition

Stabilizing silt-producing areas by establishing long-term stand of
grass with sod.

,

Purpose

To stabilize the soil; reduce damage from sediment and runoff to
downstream areas.

sos..

bonditions Where Practice Applies

On exposed soils that have a potential for causing off-site environmental
damage where a quick vegetative cover is desired.

A

Kethods and Materials

1. Class of turfgrass sod shall be Virginia State Certified, or State
approved sod.

SPECIFICATIONS
40,

2. Sod shall be machine cut at a uniform soil thickness of 3/4 inch,
plus or minus 1/4 inch, at the time of cutting. Measurement for
thickness shall exclude top growth and thatch.

3. Standard size sections of sod shall be strong enough to support their
own weight and retain their size and shape 1./-len suspended vertically
from a firm grasp on the upper 10% of the section.

4. Individual pieces of sod shall be cut to the supplier's width and
length. Maximum allowable deviation from standard widths and
lengths shall be 5%. Broken pads and torn or uneven ends will not
be acceptable.

5. Sod shall not be harvested or transplanted when moisture content
(excessively dry or wet) may adversely affect its survival.

6. Sod shall be harvested, delivered and installed within a period of 36
hours. Sod not transplanted within this period shall be inspected
for approval iTror to its installation.



Site Preparation

Fertilizer and lime application rates shall be determined by
soil tests. Under unusual circumstances where there is
insufficient time for a complete soil test, fertilizer and lime
materials may be applied in amounts shown under 2,and 3 below.

1. Prior to sodding, the surface shall be cleared of all vegetation,
trash, debris, and of all roots, brush, wire, grade stakes and
other objects that would interfere with planting, fertilizing or
maintenance operations.

2. Where the soil is acid or composed of heavy clays, ground
agricVtural limestone shall be spread at the rate of 100
pounds per 1,000 square feet. In all soils the required
lime and 30 pounds of 5-10-5, or equivalent fertilizer per
1,000 square feet shall be uniformly applied and mixed into
the top 3 inches of soil during final tillage operations.

3. Slow release nitrogen at the rate of 3.5 lbs. N/1000 square /
feet shall be applied to the prepared soil just prior to

,r--- sod installation. This material shall be approximately 1/3
immediately available and 2/3 water insoluble nitrogen. Urea
formaldehyde (UF) and isobutylidene urea (IBDU) meet these
standards.

Sod Installation

1. During periods of excessively high temperature, the soil shal_
be lightly irrigated immediately prior to laying the sod.

2. The first row of sod shall be laid in a straight line with
subsequent rows placed parallel to an4 tightly wedged against
each other. Lateral joints shall be staggered to promote more
uniform growth and strength. Insure'that sod is not stretched
or overlapped and that all joints are butted tight in order
to.prevent voids which would cause air drying of the roots.

3. On sloping areas where erosion may be a problem, sod shall be
laid with the long edges parallel to the contour and with
staggered joints. Secure the sod by tamping and pegging or
other approved methods.

4. As sodding is completed in any one section, the entire area
shall be rolled or tamped to insure solid contact of roots
with the soil surface. Sod shall be watered immediately after
rolling or tamping until the underside of the new sod pad
and soil surface below the sod are thoroughly wet. The
operations of laying, tamping and irrigating for any piece of
sod shall be completed within eight hours.

168
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4iqpd. Maintenanc

6,

,. ,

..i,.., i . 4.,114the Labs enoe-!pf adequate.. ainfa1,, watering
lk performed daily( pr aSroften a djined. necess
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tain n)st oI

o4eduring tlie

2.,' After the first 'Week ; sOd s -,.,be Watered ag'neces.,
maintain adequ e moislure a it sure, establishment. ,

.
.

. ..., ' Ak. ..4, ''Nt4
3. First Mowiing .0,1&.4d ;*1.(A: "ipi'e.,t&pted a , . sod isikirtiqy

,

rooted .-4To More than. 1/3 of the grass eaf halq;Kbe ,redroyedl, °

,by the initial cutiiong or subgequent.-cuttings ..0 L",.ass- heielt

shall be maintained betweeny and 3 inche's unles otherwise
. 'k .specified.

c=

4. Maintenance -of estabOlished' spd 'should follow 'SpecAications
outlined in table 14

-

Stabiliiation or road banks with sod and
damage to Structures and reduces pollutio

.
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TABLE 1

Maintenance Fertilization for Permanent Sod

Use Soil Test Recommendations or Rates Shown Below

Seeding Mixtures Formulation * Lbs,/Ac. Lbs./1000 sq.ft.

Ky-31 tall fescue and 20-10-10 250 6.75

Kentucky bluegrass- ,

red fescue mixture

20-10-10,

20-10-10

250

250

6.75

6.75

20-:10-10 85 2.25

Bermudagrass, 'Tufcote' 20-10-10 200 5;00

Time Mowing

Sept. 1 - Oct. 1

30 days later

December

May 20 - June 30

if needed

May 1, July 1,

August 15

Mow no closer

than 2 inches

for bluegrass

and 3 inches

fbr fescue.

, 1-2"

* Equivalent amounts of plant food may be applied with other formulations. 171



STANDARD AND SPECIFICATIONS
FOR

DISTURBED AREA STABILIZATION
(With Bermudagrass)

Definition

-.Stabilizing silt-producing areas by establishing long-term stands of Bermudagrass.

Purpose

To stabilize the soil; to reduce damage om sediment and runoff to downstream
areas; to enhance natural beauty.

Conditions Where Practice Applies

On hot, droughty, graded alks which are subject to erosion or traffic, and
where a long-lived, warm-season grass cover is desired.

SPECIFICATIONS

Vegetation cannot be eipected to provide an erosion control cover and prevent
soil slippage on a soil that is not stable due to its structure, texture, water
Iiik,ement or excessiv slope.

Minimum Soil Conditions Needed for the Establishment and Maintenance of a
Long-Lived Vegetative Cover are:

1. Enough fine-grained materials to provide the capacity to hold at
least a moderate amount of available moisture. Excessively porous
sands which have moisture supplies consistently too low for growth
of plants cannot be maintained in good cover regardless of other
soil factors.

2. Sufficient pore space to permit adequate root penetration.

3. The soil shall be free from any material harmful to plant growth.

4. If these_minimum conditio d not be met, see standard and specifications
for topsoiling disturbe

Site-Preparation

Install needed erosion control pra- ices"such as sod waterways,
interceptor ditches, berms and terra contour ripping,
erosion stops, channel liners and Sedimen basins.

'Grade as needed and feasible to permit the use ,of conventiOnal
equipment for seedbed preparation, planting, and maintenance.

1
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4

Seedbed Preparation

'Tufcote' , 'Midland', and common Bermudagrass varieties can be

established by planting sprigs, plugs or stolons (runners).

The seedbed will have to be loose enough to enable proper
placement and firming of plants in the soil.

The seedbed must be free of weeds and other plants. Tillage to

remove weeds and to work in lime and fertilizer will usually be

sufficient for seedbed preparation.

Soil Amendments

r-
Apply lime and fertilize according to soil tests.

In lieu of soil test results, apply 2 tons ground agricultural

limestone, 400 pounds 38-0-0, Ureaform fertilizer, and 500
pounds 0-20-20 fertilizer, or equivalent, per acre. Harrow

or diso lime and fertilizer uniformly into the soil to a
minimum depth of 3 inches on slopes less than 3 to 1. On

slopes of greater than 3 to 1 grade, the lime and fertilizer

shall be worked in as directed. On sloping land, final
tillage operations should be on the contour wherever feasible.
No attempt should be made to drag any disced area to make

the soil surface very smooth after discing. At time'of planting

apply 600 pounds 10-20-20 fertilizer, or equivalent, per
acre. Incorporate into soil on slopes less than 3 to 1.

Adaptation

Bermudagrass is a warm-season grass which grows well in hot,
droughty areas, but Tufcote is susceptible to winterkill in

the Piedmont region. Midland and local strains of common

are more winter hardy.

Three varieties are recommended: Tufcote, local strains of

cominon, and Midland. Tufcote is a low-growing, turf-type

variety. It should be used on sites which will be maintained

as turf (with frequent, close mowings). Midland and common

are taller growing types. They require less frequent mowing.

Planting Methods

These Beriliudagrasses may be planted as stolons (runners), plugged

or sprigged. Tufcote may be sodded. (If established as sod, follow

standard and specifications for disturbed area stabilization with sod).

The seedbed should be moist at planting time and soil temperature

should be at least 500 F. The optimum period for establishment

is from May 15 July 15 for all types of plantings. Plugs may be

planted from April 15 to August 15. 173



Good.soil moisture must be maintained for the first two weeks
following planting, thus, supplemental irrigation may be
required. Competitive weed growth duringthe first season must be
controlled by mowing or herbicide. 2,4-D at the rate of 3/4
pounds/A will help control broadleafed weeds. For best results,
apply herbicide when weeds are 4-6 inches high.

CAUTION: Herbicides can be injuriou., to humans, domestic animals,
beneficial insects, desirable plants, and fish or other wildlife--
if not handled or applied properly. Use all herbicides selectively
and according to manufacturer's recommendations. Follow
recommended practices for the disposal of surplus herbicides and
herbicide containers.

Sprigging

A Bermudagrass sprig is a small section of underground stem
(rhizome) from the plant, 3 to 5 inches long with at least
one node. Sprigs are planted deep with the node about 2
inches below the ground. If leaves are present, best results
are obtained if leaf tips are above ground. They may be
planted by hand or with a transplanter. Most planting
material may consist of both rhizomes (sprigs) and stolons
(runners).

The recommended spacing of sprigs is 18"x24" (about 30 bu/A)
on gentle slopes and 18"x18" (40 bu/A)where erOsion hazard is
greater. During a normal growing season, both spacings will
provide a complete cover by the end of the first growing

is
season. The closer spacing not only helps control erosion but
will give more rapid cover.

Stolons (Runners)

Stolons or runners are above ground stems that spread by
covering the soil surface. These may be harvested and used
as planting material. They should be planted 2-4 inches deep
with the leaf tips left above ground. They should be planted
at a rate of 2-7 bushels per 1000 square feet with a maximum
spacing of 18"x24. Closer spacing will give fastey coverage.

Plugging

Using-4" diameter plugs from established stands is also a good
method of planting. One square foot of grass will plug one
square yard on 12" centers. Use 540 square yards for an acre.
Use 180 square yards per acre for an 18"x24" spacing. Plant
plugs 2" deep with topgrowth flush with the surface and leaves
exposed. They should be firmed with the heel of a shoe, a press
wheel or a tractor wheel.

174,



Maintenance

Irrigation. For maximum growth and spread, provide
supp1emental,y44ter as needed during the establishment year.
From then on, little or no irrigation will be required.

Mowing. For turf-type maintenance, Tufcote may be mowed to
a 1-inch height altAough normal mowing height is 2 inches.
For low maintenance areas, Midland and common are well-adapted
but Tufcote may be used. One mowing is recommended'when the
grass becomes 12 to 18 inches tall or when the lower growing.
variety reaches 6 inches tall. Weeds should be mowed when
they become a problem and shade the Bermudagrass.

Fertilization. For turf-type management, higher rates of
nitrogen are required. Apply 200 lb.,loe4 acre (5 lbs. per
100Q sq. ft.) of 20-10-10 or equivalent fertilizer May 1,
July 1, and August 15.

For low maintenance programs, apply 400 lbs..of 20-10-lb in

late May. This is applic4le only to Midland and common Bermuda.

7
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STANDARD AND SPECIFICATIONS
FOR 4.

DISTURBED AREA STABILIZATION
(With Ground Covers, Vines, Shrubs and Trees) !t.'..

Definition

Planting vegetation such as trees, shrubs, vines, and ground covers
on_disturbed areas.

Purpose

To stabilize area; to reduce damages froesediment and runoff to
downstream areas; to enhance natural beauty.

4

Con4Iions Where Practice Applies

Graded'or cleared areas subject to er sion where a permanent, long-
lived vegetative cover other than turf is desired.

SPECIFICATIONS

An attempt has been made to list some plants known to be suitable for'
erosion control and to possess aesthetic value. This list is neither
inclusive or exclusive. The list includes plants which establish
easily on difficult sites as well as plants which will require some site
improvement before they will grow satisfactorily.See Appendix D-8.

These plants cannot be expectedjo provide an erosion control cover and
prevent soil slippage on a soil that is not.stable due to its texture
structure, water movement or, excessive slope.

Ground covers are not necessarily low-maintenance plants. In general,
they are more difficult to establish than turf. Plants included in,-
this list respond favorably to careful treatment during establishment;

Planting Time

Early sprit* This allows for the maximum root and top development to
check erosi and allow the plant to become established before winter.
Woody plants may be planted during the fall of year, if given special
care during the winter.

- Soil Preparation

For short slopes, small areas, and mass plantings with clbe spacings,
apply a commercial granular fertilizer such as. 5-10-10 and organic

111-139
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supp'ement such as composted cow'manure, peat or weIl-rotted sawdust,
and work into the soil prior to planting, Fertilizer rate - 3 to 5 lbs.

per 100 sq. ft. The organic material needed will depend upon the soil
and plant being used. Plants such as pachysandra require a high rate of
organic material, about a 2-inch layer worked into the root zone.
aepending on the soil type and steepness of slope, the depth of soil
Wo-rking will vary from 4 to 6 inches.

For steep slopes and large area plantings, working up the entire planting
area would be impractical and would probably induce erosion. Center
hole planting, a hole dug for each plant, would be more desirable. If the
soil on the slope is poorly suited,to the species being planted,
incorporate organic material into the planting hole. Whether organic
material is needed or not, apply fertilizer for each plant at the rate
of one ounce per plant of some complete fertilizer such as 10-10-10.
Mix fetilizer with soil below the roots of the plants.

Another eslternative is to add to the planting hole a sandy loam soil
mixed with peat, composted cow manure and cocoa shells, or well-rotted
sawdust at'a:rate of 1:1 or 2:1.

The entire planted slOpe will be covered with a protective mulch such
as excelsior, wood chips, straw,or wood pulp fiber to conserve mois.ture
and control erosion. Weeds shall be controlled by pulling or other
acceptable means. WSere fresh wood chips, wood shavings or sawdust are
used as mulches or as organic material to planting bed, a slow
release fertilizer such as 7-40-6, 38-0-0 or organiC forms should be used.

Where erosion hazard is vevy high, heavy jute matting stapled to the
slope will provide excel ent,erosion control, as will.landscape Mats of
excelsior or fiber glass.

Where individual plants are planted, a temporary cover crop of annuals
will be used for erosion control until planted materials offer protective
cover. (See standards and specifications for disturbed area stabilization
with temporary seeding).

Maintenance

Some watering, remulching and fertilizing may be required of a new
planting during the period of establishment. 2ultivation is not

recommended. This will encourage erosion and _ause roo: injury.
Competing weeds will be controlled.

If a controlled release fertilizer was used at time of planting, additional
fertilizing may not be necessary for several years. Otherwise,
fertilize plantings during the spring of the second growing season and
thereafter as-needed, using 2 to 3 pounds of a granulated commercial
fertilizer such as 5-10-10 per 100 square feet.

17\7



'STANDARD AND SPECIFICATIONS
FOR

TIDAL BANK STABILIZATIOlt,/,
(Vegetative)

'41

Definition

,Stabilizing tiidal banks or slopes adjacent'thereto with adequate
plants in conjunction with designed struCttires asjneeded.

Purposes

Tb control-undesirable soil movement_and loss from tidal
,banks and from gigher adjacent slopes.

Conditions Vere PraCtice Applies:

.1. Where eroding,tidal banks and adjacent slopes can normally be
stabilized without structures.

`41
2. Where erosion needs to be controlled on tidal anks and adjoining

slopes in support of'tidal bank protection strrttctures.

1)LANNING CONSIDERATIONS I.
The critical area for stabilizing eroding ti4e1 banks is to control.
erosion at the toe of the slope. OnCe this is done, the upper slope/can
bt vegetabted Toe stabilization;is-usually accomplished through the use
of strUltures such as bulkheads and revetments, or groins,'or a ,

c,omPipation of these practides: These structures are designed to
protect the shore from loss of soil by windland current action, and in
the case of groins, some sand can be trapped whichegives a stabilizing

,-' affect to theimmediat area. The design of structures is a sPecialized
field in whIch tHe services of.an experiended engineer should be obtained.

There are sites with characteristics which permit use of economical
measures such as sloping the bank and stabilizing it with Vegetation.
These site conditions include: 0

l. Otidence that at 1past one of the cordgrasses is invading the bank
area.

2. Evidence that littOral dr ft is being transported by the location
being planted. (IMPORTANT)

4
ft i

3. Exposure to waves and currents is not severe.

4. Bank height does not exceed 10 feet.

178
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Crown

.

EGETATIVE ZONES
. (Ard of' Plant Ikciaptation)

Zone

3

Zone

2

tOe

Zone

/7
Normal high tide

Vegetative Zone 1

Mr1ll'ti7de
,gormal low tide

That area extending from mid tide to normal high tide.
This zone idLsUbierged during normal high tides.

.
Soil compoSilion may var:y, from coarse sand to compacted silt or clay.

Vegetative Zone,.
Af

,

That .area,reiten4-ing norfral high tide to toe of bank, or graded

e slope, or td the,base of bulRhe'ad or slope revetment, if a. along-shore

'structure 5.i44657=.0.:

0.

.

This. zone is ,Subject to spray and periodic inundation.
.,

8Oil compositlOn`may, vary from rather stable sandy material to shift-

ing sands an ,in some cases , silt or clay strata may be on or near

the surface:-

VeetatiVe ZOne.

'That area extendi g from toe to bank or graded slope or from top of

bulkhead, or slop evetment , if an along-shore structure is employed,
to the crown and be ond.

,

This zone is subject to spray but seldom to flooding. Soils may vary from

droughti sands tO heavy impervious clay materials. There may be seepage
spots, and in some cases, poor natural soil drainage.

/ .

SPECIFICATIONS
.

*)

I
(See specifications on plants and their establishment and maintenance
requirements).

179
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VEGETATIVE ZONE 1

This is the most dWicult area in which to es abAsh,plants, due to
wave and tidal action whichotends to lift the new ent4fIgs before they
become established. planting in this area is usually estricted to
fortifying and tying together existing vegetation, if present, into a
continuous uniform stand.,

Planting must be done during periods of low tide in trenches parallel
to the shoreline. The trenches should be approximately 6 inches wide
and 8 inches deep (use square pointed shovel) with not'over 2 feet
between trenches. Sods of planting stock should be approximately 6
inches square and placed,in a continuous tight band the trench and
securely tamped until they are lower than the existlhg soil surface. Use

,care in tamping sod so as not to injure top growth:, . A capping of jute
netting can be used to anchor plants in place:

.

Plant Materials
!!q

1. Brackishto saline .0.tes (5,000 to 42,000 parts per million):
Snartina alternaflora Loisel,'(smooth cor4grass). A long-lived
erect-stemmed perennial with a heavy mat of cordlike,rhizRmes
which form an excellent erosion resistant covv. Averagdoheight
2 to 3 feet. Plant between April 1 and June 36). Grows best on
organic or firm mineral soils. At'higher elevations, Distichlis
Spicata (L.) Greene, seashore saltgrass may be'used on saline
sands to clays.

2. Brackish Sites: Juncus roemerianus Scheele (needlegrass rush).
A smooth upright perennial with creeping root stocks. AVerage-
height 2 to 3 feet.- Plant between April'l and June 30.

T ' 0

3- Fresh iO Brackish' Sites: ScirpuS americanus Pers.(three-square or
American bulrush). -A-peren71170.741th triangular stems. Spreads
by rhizomes. Average height 2 .t0,3, feet'0 Plant bet*een4Uarch 1
and May 1.

The
1

above plant arenotavuecommercially: It is best to secure

tbem from naturhl source 4Close to the planting site as possible,
since they are dug in so ces.approximately 6 inches square and
considerable weight is i v lved. Water transportation may be easier
14Tan.overland transfer. If possible, dig sod with shallow (6 to 8
inches) root system. The sod will lift easier and contain a more
compact root system than if dug from deeply rooted plants.

Fertilization c
IM

-4

Commercial fertililation is im ractical. Daily inundation supplies
sufficient nutrientsfor i&rIts in this zone.



Maintenance

*

Since this is the first line of defense against tidal and wave action

on the shore, it is imRdiative that repairs be made promptly,to prevent

damaging washouts.

VEGETATIVE ZONE 2

This area may vary in width from a few feet to 50 or more feet. Often .

groins are needed,to prdvide, or widen, a protective beach by trapping

littdral drift or retarding 16ss of an existing beach. It is desirable

to have a distance of at least 15'4feet between the normal high tide and

the toe of the slope or base of along-shore structures before starting

vegetative stabilization.

Along "starved" shorelines (where there is little or no littoral,

transplant) this zone or area is nonexistent. The most difficult area

to vegetatively stabilize is where a light sand capping is deposited

over layers of ferruginous sandstone or dense, slick blue clay. There

is little or no root penetration into these materials to form a bond

against erosion.

Plant Materials and Establishment Techniques

Brackish and saline soils are usually found along the lower section of,

this zone, but may compose the entire zone.

Spartina patens (Att.) Muhl (Saltmeadow c dgrass). Grows be on. .

firm mineral soils. A perennial with erect slender stems, 2 io 3 et°'

in height, and aggressive, stout, cordlike, scaly rhiztcmes. Form nte:el........,

erosion resistant cover. Will tolerate salt content Wtween 2,00% ''"

39,000 p.p.m. . *- ay

lpiant not available commercially. Should be dug'locally. The best

planting stock can'be secured from moist, sandy shoreline areas wher .

the root mass is no deeper than 6 to 8 inches. Bundle bare-rdotediplants46

in moist burlap. Plant as soon after digging aS possible betweenOpriari".--,

1 and June 30.

Planting

Pull clumps apart so as to have 3 to 5-stems per plant. Cant in rows
4

parallel to the shorelize with not over 2 feet spacing be-eween plants
and between rows. Use% staggetied planting p4tern. Plantkg depth
should be about 8 inches, approximately 2 inches deeper thdOW
original soil line. Fertilize at time of planting with a controlled_
release fertilizer suCh as magnesium ammonium phosphate fertilizer
(7-40-6). Place 1 to 1_1/2 oz. of fertilizer in bottom of each
plainting hole. Compact soil firmly around each plant.

Salt

PA

eadow cordgrass can Be planted' either or; heavier textured soils froiliP*ie

111-144 . /1 .
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k,no mal high tide line to an elevation of abbyt4feet,
21

bn sandy saline
.soils to an elevation of about 10 feet. For fresh orjmbderately
brackish mdist sands to cldys, seashore;saltgrass may,be substituted fOr
saltmeadow cordgrass. SanLysoil and'shifting maritime sands are usually
found aiong the uppe; -.ection:of this zone,, especially between groins,
and in sbte cases may.Lumprise, the entire zone.

*,,' , :,:J. '
.

,

Amophila breviligulata FernId':-..(American beachgrass). An. aggresSie:
.- --

perennial with deeptrorigtensively.,Creeping. rhizomes. Culms'7(stemsd

grow in-tufia commonly between 2 andf4°feet_tall.
.... ,. .

..-
, . .. ,

This plant is unexcelled for stilling,Sand and stabilitation: it s
rapidly through its underground stems (rhizomes) ta forman erbsla. .,....

resistant covei:. . The foliageraps sand to build up .theshoreline, yie,*3.',.'
as the sand deposits accumulate.; this grass has the remarkable .abilit9i1PO'
grow up through over 2 feet of sand deposition during a single-growing
season and reestablish itself.

.-( ,
,

This plant is available from commercial producers and it is shipped to 40,

users ready to plant. It can also be dug from natiye stands. Here again,
be sure to secure young plants with vigorous root slitems that are
between 6 and 8 inches deep.

Shade-- the sand from the roots.and
is approXimately 15 inches long.
coat roots to prevent:desiccation.

i.ki Planted. Planting period

lanting

Separate the clumps so as to have 3 or more culms (stems) per plant. Plant
,in roWs parallel to the shoreline with not over 2 feet spacing\between
,'-plants and between rows. Use a staggered planting pattern. PPahting

40cPth should be between 8 and 10 inches,(tiling spade best tool for hahd
planting). 430\

'Fertilize'atime of W.anting with a contralled release fertiliz
as magnesiuM ammonium phosphate fertilizer (7-40-6). Tlant 1 to; 2

az'. 46f f.vt'ilizer in bottom of each planting hole. Compact soil fir*Mly

h,Plant.

. *
cut back tops so thalithe planting stock
Dip the plants in a clay slurry to
Bundle in moist burlap and keep cool

October 1 through April 30.:

'per'ecre of 10-10-10 fertilizer in May and July'to maintain
Une or renioVe trees and brush piles etc. that shade the

'Plant:grow.th.

V6ETATIVE ZONE 3

attention, shbuld bb''igiven to the planting of t.he toe
a graded slope, afid-to the area immediately abai..ve the

e 111-145
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s'lope revetment, if'an along-shore structure is employed, as the
areas are vulnerable to-erOsion. For this reason, it is best to Astablish

, a band, of.BermudagraiK approximately 15 feet wide along these area to
7

AL.,JdOpiaide maximum soil binding against erosion. The remainder/of the
.

upper slope, may be planted to'Bermudagrass or tall fesolle EXytkl).

Site Preparation

Grade as needed and feasible to permit the use of conventional equipment
for soil preparation, sprigging or seeding (slope not to exceed 3 feet
'horizontal to 1 foot vertical). Save topsoil for'use on drastically dis-
turbed slopes. Remove problem trees from face of slope to prevent
W4rndthrow .damage and shading of grasses. rIntercept over-bank flow of
.surface water and divert down through structures. If there is seepage
on face of slope, bench slope and drain with tile as needed and feasible.

Soil'Preparation

4
If soils are reasonably uniform, lime and fertilize according to soil test.
In absence of soil test, apply 2,000 pounds of pulverized dolomitic liMe-
stone and 1,000 pounds of granulato* 10-10-10 fertilizer into the soil to

'a depth of 3 to 4 inches. Make sure last tillage operation is on the contour.

Plant Materials

All sipecies listed below are adapted to a Nroughty sand to heavy
clay materials. 40

Cynodon dactylon, Vac,: (L.) Pers. (Tufcote Bermudagrass).
A long-lived,low-growing perennial that forms a-dente sod which is both
drought and salt,tolerant. Bermudagrass, being a warm season grass, grows
during the hot summer months and is dormant during the winter. It thrives

on close mcming. Planting ttock is available commercially.

Cynodon dactylon, var. (L.) Pers. ("Midland" or common Bermudagrass).
These grasses are availabire coMmercially and may be subsIltuted for
"Tufcote". They are taller growing, more haylike, and do not form as

dense a turf as that formed by Tufcote.

imperVious

Planting

Bermudagrass is Astablished by planting sptsigs (small section of plant
3 to 4 inches ,long with at least o;ie node or joint with leaves) by hand

b with a transplanter ina firmi,moist seedbed tp a depth of 2 to 3 inches.
,

49

mpkition of soil around the spridl.it'a must for survival-J. ) Planting

pertdax Aprio15 to Atgust 15.t4opscommended spacing 1.8"kk". (This

will rgquire approximately,4A bu.""Ospri,gs per acre. One ciiiare yard

of sod or'-bushel of Bermudagrass sprigs will yield approximately 500
plantable pieces).

Good soil moisture must be mpintained the first_two weeks following
planting, thus supplemental'irlOrtion-may be''necessarst!

'
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,enince After Planting

To maintain.a vigorous, weed-free cover*, annual applications of nitrogen
during the warm months are important. Depending upon the soil type,
exposure and usage,.the total amount of nitrogen may vary from 50 to
200 pounds per acre per year. A complete fertilizer such as 5-10-10
(500 pounds per acre) shoUld be applied during August or Septem4er to
condition Bermudagra&S' for winter on medium to heavy texture soils.
Prune or remove trees and brush piles, etc. that shade the area and
prevent plant growth.

Festuca arundinacea, var. Sa9hreb. "Ky-31" tall fescue.
-A cool season, salt tolerant, grass which fornils a heavy turf and persists
longer on the heavier textured soils. "Ky-31" tall fescue seed is avail-
able commercially.

Seeding

Apply seed uniformly at the rate of 40 to 60 pounds per' acre with a
cyclone seeder, drillcultipacker seeder, or hydro-seeder on a firm
moist seedbed.

Where feasible, except when a cultipacker type seeder is used, the seed-
bed should be firmed following seeding operations to cover seed to a
depth of 1/2 inch. Seeding periods February 15, to April 15 and August

15 to October 15... Mulch slope with slkaw immediately after seeding
("1,1/2 to 2 tonsrper acre). Apply and anchor mulch as outlined in

"kandard and specification for mulching.
akg.necesSary repairs, replacements, and
season;.if possible.

WR,,

Ma fter.geeding

Inspect seeded areas and
reseedings within the planting

'

izeiN,,annually; or as needed in thejall'wih 500 pounds per
U-10 or its equivalent. 'Do not movicloser than 4 inches.

e

eSstry except for weed control. Remove brUsh piles 'etc.

44-g:,and prevent:plant growth.

!---.0ther

w- ,

Vines such-as Virginia cree er and honeysuckle may be used on some of

1 steeper, unsloped bank
o.

Vegetation .is not a cure-all nor can it be expected to provide.an erosion
control collir on a soil that is not inherently stable due to its
structure, texture, water movement or excessive slope. However, vegetation
performs an _important function in complementing and prolonging the use-
ful life of Most tidal Ip'&1k structures.,

181
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Definition

.STANDARD AND SPECIFICATIONS
FOR

DUNE STABILIZATION

Controlling surface movement of sand dunes or shifting sand by vegeta-,

tive means.

Purpose

To stabilize frontal dunes and reduce soil movement and the encroachment
of shifting sands on valuable plyoperty; to provide a barrier against tide
water; and to make the areas useful for other purposes.

,Conditions Where Practice Applies

On seashore, tidal,rivers and bays where blowing.sands, tide and storm
watero,may calhe damage.

Site Conditions
;0'

Land adjoining the oceantidal rivers and*aysmis usually-sandy, in nature
and is composed of a rinewilf primary dUneg slhi.MMte discontinuous in

nature. These dunes arp,paturally rather bare on the ocean side making
them vulnerable to windAind water action. 'Without man's hOlikp, the

frontal dunes are not a dependable kotectiVe barrier to protect the

back-.dune area. 4,
ly: -.

-,.

Man's"cOnstructive activities in dune building and stabil' ation consist-.

of bitailding dunes to an elevation of 12 feetwith side,s1 pes of 5:1. 4"

This is accomplished by erecting stilling barrihrs of slat (Snow) fences

or pldStic-fencing and planting of' vegetation at desired locations to

- catch .sand and help keep it in place. Tests thave_proVed Arierican beach-
,

,

grass to be the most xeliable grass to RI,ant forpliltilary dune stabilization.-

In aorne cases, it-ls best to start a dune where none exists by" erecting

' aqtraiqet dike which can then be given adeqmoateheight,and cross-section
0 .

y the above-mentioned techniques. Planting is delaypokpon hydraulic

fi.1 4 until salt has been leached to an.ow level. SaPd laced by earth-

fOirtg eqUipment is allowed to be compacted by rainS 'prior to dune ....,, -
,

p ing. tunes built with the aid of mechanical balTiers are plant4d'
when7thefdune"is rigor 'top of fences and a1evation-16 near desired Iie.i.ght.

4'4 ' 1 ''' :;:-,. '
, ' . I'

.i.,

t

JO

cr-
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SPECIFICATIONS

Building Dunes by Mechanical Methods

In fantal areas, dunes may be created by erection oOsnow
fences, brush or plastid fences; or Christmas t#)ees set in
parallel rows 20 to 30 feet apart, parallel to the beach,
and well back fromithe mean high water line. Barriers are
added until the de'Sired height and width of the dune is
obtained. The,f14ontal dune should be about 120 feet viide at
the base and 12 feet high. "411k-

If brush is used, it is lashed to.horizontal rails nailed
to a line ofpbsts. 4IP

;,4,,, 17,:lt
'

If Christmas trees are used, they are anchored well
in the sand spacTi to touch each other in the row.

.

Short term fencing requires more maintenance-and does
not stand up well under severe conditions. 'A

=

'AOltftes are. stabilized as in B below with American beachgrass.

Where foot or vehicular traffic is appreciableover frontal
dunes, it is'advisable to direct the traffic over paths or
roads of gravel-ov boards to prevent dune blow-out.

Vegetative

Amphila breviligulata Frenald, American beachgrass, which
can be bought from commercial'nurseries,,iNS.best p4nted
between October 1 and April 30 when sand is not zen.

/ Planting can be done by hand or by mechanical 'pla ers.

Three to five,culms (stems) with roolis, whi,pailay be oined,

are placed in a hole approximately 81to 9 inoffs deep.

It is recommended that planting stock-be cut back to approx-
imately 15 inches high.. Roots should be dipped in a mud
slurry to prevent them fom drying during planting.

%

Plants are spaded lr x 18";'where erosion is severe, 12"
PlAts shoulebe staggered in-alternate rows.

A,common grade of mineral fertilizer equivalent to 600 lbs. pei.
acre of 10-10-10 or a slow-release fertilizer such as 7-40-6
(magnesium ammonium phosphate) is applied at thq rate Of 1 oz.
per hill. Mineral'fertilizer, when used; is applieda.s.a top.-
dressing. When,a slow-release fertilizer is used,.it is pla4ed
in the.holes with plants being planted. .The slow-release ,

fertiliZer will usually be adequate to maintain fertility for

rtI-149
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( growing seasons.

II)he sand is packed firmly_around tlie roots to eliminate air

pockets.

When plants are used to build dunes, the plantings should
consist of at least 10 rows paralleling the shoreline to
,trap the.sand and form atontinuous band. Rows should be
closer together at the center of the dune and wider apart at

the edges.

Trees, brush piles, etc. that shade the area and prevent grass
growth should be pruned or removed.

Fertilizer should be added when plant vigor starts declining
after establishment. Apply a complete granular fertilizer such
as 104.10-10 at rate of 400 pounds per acre in April or May and

again,in July.

4
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STANDARD AND SPECIFICATIONS,
FOR

DUST CONTROLT-ON DISTURBED AREAS

Definition

Controlling surface and air movement of dust on construction sites,
roads, and demolition sites.

Purpose

To prevent.surface and -air movement of dust from expoSed soil ,

surfaceszliild reduce the presence of airborne substances'which may be
harmful or injurious to human health, welfare, or safety, Or to
animals or plant life.

Conditions Where Practice Applies

This practice is applicable to areas subject to surface and air
movement of dust where on-and off-site damage is likely without treat-
ment.

MEt'HOD AND-MATERIALS

Temporary methods

Mulches. See standards-for disturbed area stabilization with mulches only.
Synthetic resims may be used &stead of asphalt to bind mulch material.
Resins such as Curasol or Terratack should be used actording to menu-
faoturer's recommenda-iions.

Vegetative Cover. See standards for temporary seedihg.

Spray-on Adhesives., These are used on'mineral soils (not effective on
muck.-Soi)s). Keep traffic off these areas.

Water Type of Apply- ,

Dilution Nozzle Callons/Ac.

Anionic Asphalt emulsion 7:1 \Coarse Spray 1,200

Latex emulsion 12 1/2:1 Fine Spray 235

Resin-in-water emulsion . Fine Spray 300

.vgi;111''

Tillage. .This practice is Ailigned i'veti-bUgli4n and bring. clods, to the surface:'

-It-is-an .emergency measure-wFTch_shouldld used before wind\erosion-starts.--
gin plowing on windward side of site. Chisel-type" plows spaced about 12

inch8.sAWt, spring-toothed harrows, and similar*plows are-examples of
,

equipment which may produce the desired effect, :-
,

AO
Irrigation. This 'is generally done as an emergency treatment. Site ,

44 88
,
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is sprinkled with water until the Surface is wet. Repeat as

needed.

Barriers. Solid board fencA, snow fences, burlap fences, crate
walls, bales of hay and similar material can be used to control
air currents'and soil b1ing. Barriers placed at right angles to

prevailing currents at intervals of about 15 times their height are
effective in controlling wind erosion.

CalciuM Cloride. "Apply at rate that will keep,suriace,moist'. May need retreatment.

--
See'standards for permanent seeding, and

Pêrmanent -Me'nkpia*:

Permanent Vegetation.
permanent stabilization with sod. .Existing trees and large*,

shrubs may afford valuable protection "if left in place.
Fri

Toptoiling. ThiSs-elatails covering the surke with less erosive

soil material. See standards for topsoiling.

Stone. Cover surface with crushed stone or coarse gravel.



'GUIDE
FOR

PRACTION OF TREES ON DISTURBED AREAS

Definition

Protection'of desirable trees from mechanical and other injury
while the land is being converted from forest to urban and Alated use.

Purpobse

io employ the necessary protective measures to insure the survival
of desirable trees for shade, beautification and vegetative cover.

Condition Where Practice Applies

On areas now occupied by single splpimen trtes or groups of trees.

Criteria for Selecting Allees to Leave on Site

Esthetic Values. Consideration should be given to autumn foliage,
flowering habits, bark and crown characteristics, and type of fruit.

AP
Disease and Rot. There shall be,no evidence of disease or rot
on the trees tO be left. 'Trees that are known to be resistant
from attack by insects or disease should be given preference over
-those known to be susceptible to attack. Example: sugar maple
good; American elm - poor':

Life Span. Preference should .4:e. given to trees with a long life

span. Example: oak - good; graY birch poor.,

winciFirnmess.Treeswithastrongtapoot system
.r1N41-

should 141,0.ven priority over those with a weak root system.
Example;,)eak or hickory.- good; thinned Virginia pine - poor.

Wildlife ValUes. Leave ttees which provide a good source of food,
cover and netting sites. Examplx: oaks, hickories and dogwoods.
have a high food value.

Comfort Index. Consider the 'location of the trees to be left in
relation to the planned use of the site. Summer temperatures are
generally 100 cooler under stands of hardwoods than under pines or
cedars.

Sudden Exposure: Cdhsider the tolerance of the tree to increased
direct sunlight and the'increased radiated heat generated from-the-4
proposed buildings' or pavement.

Space Needed. Consider, t ature height and spread of the trees
to insure they will not interfere with structurep, overhead or.

-

utility lines. Also consider root development characteristics
of the species to insure that they will not affect water and
sewer lines, septic systems, underground drainage systems or
paved areas such as sidewalks, roads, or driveways.

111-153
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.

Adaptability to Proposed Use. Cons der resistance to air
pollution in parking lots and other urban devAopments.

Outstanding Specimen. Consider tre4s of impressive size or

shape, or of rare species.
o

Criteriaeor Protecting Remaining Trees

exIsting 'ground devels are raised, drainage tiles will be
'at-the old soil 'level and open into a well built around

as.-pi.'of the tree. This well can' be left open or can be,*
fill6ewith coarse stones or gravel. Tiles may be installed in
a radiating pattern or laid in parallel lines. The'size be the
well should be in proportion to the diameter of tte tree allowin
sufficient room for growth. The diameter of the radiating tiles
should extend to the drip-line of the tree. See Plate Nos. 1 and 2.

Trees within 25,feet of-buildingS will.be.protected by a fence.
The fence will be placed to protect the root,sstem as well as the

trUnk. See Plate Nos.',3 and 4.

Boards'will not be ed te'trees during building operations.

Heavy equipment o
existing.tree trU
Cutting'or fi11;0g.

Tree runks ancreiZPOS-ed roOts.damaged duping equipment operations

will 1e proper4 immed, cut out, and treated to,prevent water
from being tra ;id.. also, to eliminate /harboring places for

insects and e. The wounds will be painted'immediately with

a good grade:.7-46 paint." Care for serious injury should.be
prescribed Wia fOrester or a licensed tree specialist

,:.:e5g

mill be cautioned to avoid damage to
roots.during land leveling operations.

ld not extend inside the drip line of trees.

Alf tree limbs damaged,during building or land leveling, or
removed for any other.reason, will be sawed flush with tree
trunks 4nd painted-with a "tree paint".

The use Of heavy equipmeq on root systems of desirable trees
should be avoided as much as possible to mihimize soil compaction.

Broad leaf trees should receive:a,-heavy application of complete
fertilizer to aid their,xecovery from.possible damage caused by
construction operations. Fertilization should be dor during
winter and/or early spring following completion of construction.
It should be applied at the following rate: 2 tO-4 lbs. of
10-6-4 for each diameter inch.of trunk measured at 4 1/2 feet
above ground 11.4 Fertilizer should be applied in holes 1"
or Sireater in diameter v18" deep, spaced,about 2! apart at the.

drip-line of the tree.

During the'first two summers following 6,austruction, it.is
desirable that the trees receive adeqUOt'dmounts of water'. Do.

not ,over-water.

191
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GUIDE
FOR

TREE PLANTING ON DISTURBED AREAS

Definition

Planting trees' on construction sites and disturbed areas.

Purpose

To establish a stand.of trees for erosion and sediment control, landscape
. beautification, watershed protection, dust control, and dune stabiliza-

tion.
,,,

Conditions Where Practice Ap lies

On disturbed areasand simi*arsitesl where erosion and sediment control, ,

watershed protection, dust c8tIrol,and dune stabilization require
permanent vegetative'cover witli low maintenance cost for adequate

stabilization.

Specifications

..

Species: The-tree species to be planted must be adapted to the

site. r
:.=

. N t , '
Quality: Planting stcck must beheaithy and free of ifisect-and

disease pests. The tree seedlings,must be at least 5

, inches. -tall above the rootcollar, and with a single
leader.° The root systqm ip to be well developed,
fibrous, and k4pt moist uritil planted. $

4 Number:' Qn exposed and unprOtected areas no less than BOO well
e I .

spaced trees per acre must be planted to insure an
adequate stocking about 7'x8'). An steep-slopes and ,

other disturbed.areas the number stOvld be increased.
Seedling requiretilehts forvarious sp4Cings'are listed bow.

4 x L. feet 2.723 trees 6 x 9 feet 807 trees

5 x5 feet I74 2 trees 6 x 10 feet 726 trees '

6 x 6-feet 1210 trees . 7 x 8 feet 778 trees:

6 x 8 feet 907 trees

PlaNkng: Trees are to be planted between December 1st and
May 15th.-

Sitqjreparation: Competing vegetation must be suppressed or removed.

II1L157
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Method of Planting: Any method may be used thatyill asSure

' The seedlings are planted as shown on the

The seedlings 4re kept 'mist, fresh, and prOtectqd from wind

and sup to prevdht mortality before plantingSeedlings shall
be carried in a pail or bucket fi1led with suffiaent mud and/or

water to puddlethe roots until actual.plang unless the

seedling roots have been clay dipped fOr moisture protection

in which.case the seedling roots may be wrapped in wetburlap
until planted instead of being carried in a bucket.

The seedlings are. planted at approximately the same 'depth as

they 4;ere,growing pi the nursery; i.e., the root collar should

be at ground level.
.

Th9 seedlings are planted erect., .

.
. f

T e seedling roots are spread carefully in a natural pOsition

in the planting hole.
.

'

The seedling roots are completely covered with soil.

The seedling is securely planted with the soil firmly packed

arounddth roots.

On _planting areas of.one acre or'less,.the seedlings ar-

,
thoroughly watered the day they are planted.. All exces: terial

excavated during planting shall be used as a cup for wat,_2

retention.

The seedlings are provided-with an-appropriate mulch or the

establishment of grasses.and legumes for temporary erosion and

sedimentation control until the trees can become established.

(See specifications for disturbed area s'tabilization with
gyound covers, vines; shrubs and trees).

1?

The Seedlings are pr4ected from future fire and equipment

damage. DomeS'tic animal grazfng is prohibited in the Planted

,area. ,

The seedlings not planted 24 hoursvafter delivery shall be

"heeled in" in a moist earth trench. Seedling bundles shall be

opened and trees separated. Seedlings shall be placed singly

in the trench with the roots spread in a natural position.

Seedlings may be layered in the trench, but the roots of each

layer of seedlings must 1,.ie immediately covered with moist,

pulverized earth or moist sawdust. Trees in the heel-in trench

should be watered at intervalS lb prevent drying until they are

planted. Unopened, clay-dipped bundles from the Division of

Forestl-y may be stored A cold storage units until needed.

195
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Maintenance., Some watering, remulching, and fertilizing may be
required on a new planting during the period of establishment.
Cultivation is not recommended since this would encourage erosion
and cadse root injury. Competing weeds &id brush should De controlled.
,Seedling mortality should be assessed after the'first growing
season. Plantings failing.to accomplish their purpose will be
restocked.

o-

Other Considerations. To make trees more aesthetically pleasing, plant
occasional trees or clumps of trees of/species other than those used
for the main body of the plantation. Include trees having contrasting
bark, form or foliage, or which have attractive flowers or fruits
beneficial to wildlife.

Plant slower growing trees and shrubs or those which are maller at

maturity on the outside of,the planting.
/

Plant coni5ers, for views pleasing to the eye, as a backdrop for ,

* cultivated fields, meadows, pastures, farmsteads, ponds and buildin s.

Plant deep-rooted species for free standing specimen trees. Group
,

shallow-rooted species for accent plantings.

.

Provide open space at the borders of-lar
selecting a contour outside ,of which no planti
'where only lower growing trees and shrubs wif
uniform slopes, make borders irregular.

(

plantatdon areas by
will be-done, or -

be established. On

Vr;

mgr.-

-7
4114r

,
i

Shrubs and tr'ees may be the best mean.% of permanently
..

stabilizing inany disturb* areas.
,

\\. /
. \ 4
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._',F,ASS AND LLGUME PLANT CHARACTERISTICS
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,
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-XXXX X- 4,5XX
-7.5

X-XXXX.XX
dactylon .
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Poa
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'PL

R
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4'

X- 5,5XX
-7,0 4

X-XXXXXX
/

Coanarygrass,

Reed

Phalaria 5-21 ' .PL'X-

R

XXX XX-

4

5.0

7,5

XX .X - -XX
.

r

arundinacea

Fescue,

creeping red

q_

Testuca
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R ,

X - 'X , 'X X - - 4.5

-7.5

X X X X XX

4
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Festuca 7-14. pl, x _ X Xi
4'
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,

,1\.

X' \
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'''S-14.
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,Redtop

,

Apostis 5-10 Ps

B

X, XXX X,X - - 4.0-XX
7.5

X-X,

,

0X' '-XX
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X X X -
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7.5

X

.

X

.

-

.
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13,
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,

- - 5.5-

7.5

X X - X X X X X X -.
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,
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V

/Af-X X

,

XX
)

X- -X4.5-

7.5

.

- X -

,

- - -
,

. .

X
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Crownvetch

)

Coronill 14-21 PL

R

X X

,

X X

e.

.- - -

.

5.5-

7.5

- X X - - X

,..

- .X

.varia

,

Lespedeza,

Korean

Lespedeza, 5-14

I,

A -

,

'X

V

XX X

1

- X. 5.5-

7.0 .

V

.

- X - - - - ....7,,- X

stipulacea
.
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sericea ,

Lespedeza 7-28 PL

B

.

X t'X .X X

-
,

.

X

cuneata

4

N tes.: 1/ Germition time tays - No..of days required for majority of seeds &odgerminate and emerge under
r

favorable conditions.

201

./

2/ Growth Habit: A annual; Bi.- biennial; P 7' perennial; L - long-lived; s - short-lived

'R rhizo atous or spreads by rootstocks; S stoloniferous; B - bunch

.3/ Amount of fertilization and mowing tolerated.
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Appendixt-2

EXPLANATI.ON OF 66-71P6SITION OF TURFGRASS SOD

I too-

The following mixtures of species and varieties are eligible for the
t4e-LCertified" and State "Approved" classes of sod'.

NO. 1 Sunny Turf reas

a. Kentucky l.1,1u es

. 20-60% Certifie rion
I

20-40% Certifj_ed Kenblue (Ky. origin), or
South Daota Certified

,940% Certified. FYlking, Certified Pennstar
or Certified Adelphi

:NO. 2 General Purpose Turf Areas,..,
(Droughty or Shaded Areas) 4

A. Kentucky Bluegrasses
A

20-60% Gertiied 'Merion
20-40% Certifidd Kenblue (Kyj origin) or

Sout4 Dakota Certifie

0r40% Certified Fylking, Certified Pennstar
or Certified Adelphi

1/:

Red Fescue

10-50%,Certified PennlaWn ur qertified JaMestown

NO. 3 Multi7use :Turf Areas
(Athletic fields, lawns, parks, playgrounds)

a. Tall Fescue b. 'Tufcote' bermudagrass,-?-fi

4

2/

bermudagrass
100%

a

2/
. .'Tufcote' bermidagrass

100% (Not.in'shade)

2o/

e;

90-100% Certified Ken-tucky 31. 'r

Kentucky Bluegrass

0-10% Certified ICriblue ,(Ky. origin),
Sputh Dakota Certified, or
Certiped Merion'

1/ If the lawn is under--heavY.shade, use the higher percen-54ge of ed fescue.

2/ Sod is exlpensive Use Of stolons may be more l'ractical.

a
.

11111167
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Appendix-D-S

2V 4

)(FLANATDONIOF CLASSES OF TURFGRASS SOD

1.' State, "Certified.Sod"

"Certified" turfgrass sod is superior sod.grown from "Certified" seed.

It"is insPected and certified by the-State Certifying Agency to insure

genetic purity, overall high quality. and freedom fr.cm noxious weeds

as well as excedsiiye amourits of other crop and weed plants at the tiMe

of harvest. It maybe composed of a mixture of<two or more varieties

'or species. The sod must meet published state s'tandards and bear

an official Virginia or,other state "Certified S6dm--label on the

bill of lading. The purchaser should require such labelp when sod

is delivered.

Specimen "Certified" Labels for VirCinia

VIRGINIA CROP
iMPROVEMENT
`ASSOCIATION
BLACKSBURG, VIRGINIA

Certified Turf
The turf accompanying this Invoice is represented by the producer
to be a part of the lot that has been officially field inspected and
has met .the requirements for "Certified Turf" under the rules
and regulations of the Virginia Crop Improvement Association.

No. 3765

201
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.-`

2.-.State "Apspoved Sod"

"Approved" turfFrass sod is insp,ected and approved by the State
Certifying.Agenty to insure,overall ligh quality and freedomsfrom
noxious weeds and excessive amounts of other crap and weed plants

at the time of harvest. It may be.compbsed of a fnixture- of-two or,

more variet 'es or species. The sod must Meet pub.lished state standards

and bear,an
\
official Virginia "Approved-Sod" 1abe1 'On the bilof

lading. The purchaser should.require.udh labels when sod is

deal'vered.
.

'

3. Other Sod

Sucimen."Approved" Labels for Virginia

VIRGINIA CROIC

IMPROVEMENT
ASSO,CIATION
BLACKSBURG, VIRGINIA

APPROVED TURF

The sod accompanying this invoice is represented
by the prod4er to be a part of the lot that has
been officially field inspected and has met the
requirements for Approvod Turf under the rules
and regulations of the Virginia Crop Improvement
Association. 0916

'The architect should provide detailed quality specifications for
all sod'other,,thap State "Certified" or ,"Approved" classes. Such -

specifIcation *5111d-/thclude species and/or varieties and the
following quaii-6.7 standards: we.0 content, other crop contaminants,
thatch, diseases, insects, mowing height, uniformity and overall quality.
These qualfty standards are automatically covered in the State
"Certified" and "Approved" classes. If assistance is needed in
developing quality standards for other sod, contact the Extension
Agent in the county or Oity where the work is to be performed.

205.
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Appendix D-4

EXAMPLE SEED SPECIFICATIONS
,.. il

.

. A. The seed mixtures and specifications shall meet the-minimum requerements
v

as-sikecified below.

4
1, Furnish the kinds and amounts of seed as,indicated below to be

,

seeded.
(

..

(List mixtures and amotAs of each spe ies here). (
Nc.

gir

2. The minimum requirements,forcgrass.and.leguthe seed .used irithe

vegetative work are as follows:

a.y All seed shall be labeled to meet the requirements of the
Va. Seed Law.

b. All seed shall be sUbject to re-testing by a recognized seed
laboratory. '

c. All se.ed used shall have been tested within the six (6) months
immedLately preceding the date of sowing.

d. Inoculant -'The inoculant for treating legume seed in the
seed mixtures shall 4,e a pure culture of nitrogen-fixing
hacteria prepared for-the species. Inoculants shall not be

used later than the date indicated on the,container. Twice
the supplier's recommended rate of inoculant will be used on
dry seedings; four tithes the recommendee.rate if hydroseeded.

0

e. The quality of the seed used shall conform to the following
guidelines as shown on the next page.' Labels will be the

source of this quality and testing information.
If*

206
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1

LEGUMES'
1

Crownvetc,---"
Korean Lespedeza 2

SOricea Lespedeza
3,2

PRASSES

1,

Quality df Seed*

Appendix D-5

41'.

%.
Minimum Minimum Weed Seed

.-Seed purity Gerpination (Not Ovqr)
Per cent 'Per cent -Per cent

98, 60 '150

98 80 1.00
98 75 .75

A

g

4i-Kentucky BlueVass
4

,
85 .

Red4Fescue5 98

. Tall Fescue, Ky-316 98

: Redtop 9.2

Reed.Canary grass 96
%

"Ryegrass" 96

Apeeping Lovegrass -98

0
OTHER ANNUALS

Barley 98,

German Foxtail°Millet 9B
Oats . 98

Abruzzi Rye , 98

Piper Sweet tundangrass

80

85

85

85

.80

90

70

90

*Seed containing prohibited noxious weeds should not e
I
aCcepted.

80

Seeds should not contain weed seed in excess of the specified amount.

) .75

. .50

.50

1.00

.50

50
.50

To calculate percent pure live seed, multiply germination times purity and
divide by 100.

Example: Ky-31 Tall Fesdue with a germination of 85 percent and a purity of
97 pereent. 97 X 85 = 8245. 8245 divided by '100 .= 82.45 percent
pure live seed.

-' (1) Crownvetch should b'e certified and,scarified. 0

(2) Permit one.dodder per ounce.

,(3) To be scarified.

(K) To be of South Dakota or Kentucky origin or be the variety FylRing,
Pennstar, Adelphi.

,35) To be "Penlawn" or "Jamestown" variety.
(6) Must be gi,own in Virginia, Kenti.icky, MisSouri, Tennesse(_, Arkansas

North Carolina, or South Carolina. Not to contain in excess 1% bther
.crop seed and shall not contain morq 4tan .6% wild onion bublets per
ounce. 0?
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-Appendix D-6

GUIDE FOR INSTALLING JUTE ANIS EXCELSIOR MATTING (THATCHING)
/

e ,

Jute and excelsior matting is used as'"a mechanical Aid to protect the

soil from'erosion during the critical period of v etative establishment.

It is'easieryto.lay and hold in place ajainst wiild. It has the tensile

7strength an'd weight to resist water flow and er sion.

A.

MATERIAL'S

Jute mat shall be cloth of a uniforeplgin weave of undyed and
./unbleached single,jute yarn, 48 inches/in widthjplus or minus,

1 inch and weighing an av,prage of 1.2 pouxds per linear yard of
cloth 4ith a tolerance of plus or mins 5 per cent, with approximately
78 warp ends per w4th of cloth and. 41 weft enas per linear yard -.

of cloth. This yalli shall,be of a loosely twisted constructian having
an average twist of not leSs than 1.6 turns per inch and she'll not

vary in thickness by,more than one-half its normal diameter.

.

Excelsior mat,shall'be wood excelsior, 48 incheF in width.plus*or
minus 1 inch and w%*.ghing 0.8 pounds'pei, square yard plts'Torminus

,

10 per cent. ThO'kxcelsior material shall-be covered with a netting

to facilitate hancUipg to'increase grength.

Staples for anchoring soil stabilization matting shall be made of
6.to 10'inch lengths of:No. 8 Plain iron wire.

.0
INSTALLATION REQUIREMENTS

77'Site rr4paration. Shape and grade the waterway, channel or area t be

protec:ted as required. -.f:

' J

Remove rocks, clods over 1 1/2 inches in diameter, sticks and other
-material that will prevent cqntact of the mat with the soil surface.

41

, Seeding. Lime, fertilze and.seed in accordance with the applicable
.-seeding standard evept that for jute matting, one-half the seed may be

applied iplior to la'ying the mat and the remaining seed applied after
,

laying the' mat.

Do not cultipack.

Laying the M tartatting. Lay matting on loose soil. laying the matting

from the top of the channel or slope and unroll downgrade so that one edge

of the stri oincides with .the channel center.

208
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.Lay a se9ond strip pardllel,to the fiirst op the other side of the
channel and allowlt least a.2-inch overlap for ,iutematting. Excelsior

matting may be butted. If cpe roll,of matting doeS riot extend the .

length of the channel, continue downhill with ditiOnal rolls%

.

Securing the Matting. Bury the top end of jute striPs in a trench 4 ,- a
inches or more deep, . Tamp the trendh full of.,soil. Reinforcewith a _

rol4 of staples driven throUgh the-jute about 4 inches, downhill 'from,
the trench. These staples should be about-10 inches apart. Then sttgle

the overlap in-the channel center. ?hese staples should be 3 tO 4 feet'
, ,4_ -,-

apart. The outside edge thmay be spled simi
,

:larly'at. any time after. the
.

center has been s;t4ap141,

, Succeeding str'ip,mq-E-ting, faxjther down ttle channel or slope, are /7
secured in a similar manner. Wh re'one roll of jute matting nds and

another roll bgeins, the end'of t're top'strip over laps the t nch

irlere the upper end of.th lower strip is buried. Make the ove ag at

fleast 4 (i.nches and staple, s curely: Rolls of excelsibr matting:mla be "

r-ibutted A the ends and secure pled.
1

Erosion Stops. At any point jute matting may.be folded for buryi in

- sl\t trenches and secured as were the upper egds. This checks, wateP flpw

and erbsion that may begin,under the matting.t. It also gisres imprbved

tie-down. The procthure is recommen'ded on the steepeP slopes of sandy
rYsoil and gentler slopes'subject to seepage. Spacings'vary froth 25,to

100 feet. ,

'Diversions. Where diversions outlet into the waterway, the'olitlet should
be protected with matting used in the Same manner' as in the main channel.
The matting for the outlet is laid first so that matting' in the main.

,channel will overlap the outlet strip..
r't

Matting Soi.,WontaCt.., Get.contact:ii,etween matting and soil by rolling.after
laying, stagling and''seeding is complete to assure good contact,witnsbil.
Perfect contact is vital to keep water flow over notunder the matting.

Inspection. After job completion, make sure thematting is in contact with
the soil at all places and, that critiltal areas are securely stapled down.

Additional Suggestion. When used for,stabilizatio f steep slopes, the'
area can be hydroseeded after the jute is anchored i lace. Seeding should

be done before placing the excelsiOr blanket.

III-173-
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D-6 cont Viued
/

DETAIL FOR STABILIZING WATERWAYS WITH fUTE THATCHING,
_

A. Bury the top end of the jute strips in a
trench 4 inches or more in depth.

, r
B. Tamp the/ trench full of.soil.

Secure with row of staples,
10 inch spacing, 4 inches
down from the trench

C. OVerlap-'-Bury upper end of lower
strip as in 'A' and 'BY Overlap-
end of top strip 4 inches and staple 2 inch

overat of jute
.strips where
two or more
strip widths,
are reltiuired:
Staples on
3'to 4'centers..

D. Erosion stop--Fold of jute
buried in slit trench,and
tamped; double row of
staples.

,. , .
IN,

'

PIac teptti
3 ,4 feet

epati.

TYPICAL STAPLES
ft 8 ?Gauge Wire

TV
fJ



EFFECTIVENESS OF GROUND COVER ON EROSION AND
SEDIMENT CONTROL ON CONSTRUCTION SITES

Kinds Of Ground Cover ,

Seedings 1/

Permanent grasses

Ryegrass-(perennials)00

Ryegrass ,pnnuals)*

Small grain

Millet or sudangrass

Grass sbd

o . a

Hay (2 tons/acre)

-

iSmall grain s.traw (2 tons/acre)

Corn,stalks (4 f'cins/acre)

Woodchips (6 tons/acre) 2/

Soil Loss Reductions
Related to Bard Surf*es

99

-4.

95

90

95

95

99

98
/Jr

2P.).
714

*r-,t

/

( Appendix D-7

A

,

Wood cellulose fiber (1-3/4 tons/acre) '2/ 9q,

FiberglasS (10001bscre) 2/

Asphaltemulsion (1250 gal/ace)

Other kinds of mulches that may be Used are grrel, stones, fiber
Matting and excelsior.

95

k,
1/ Values of Seeded vegetation are based upon a fully established

stand.

2/ Based

i

research in progress. In-Service use only.

i
_

Reference: USDA, Agricultural Research Service.
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GROUND C*ER PLANTS

Winter Aspect
Evergreen
Semievrgreen
Herbaceous

Majoq
ResoUtce
"Areas* Site Conditions Reqq-ed

DISTURB
(With Ground Cov

Lirht Svread Spaci

Prefers 4nge of Rapid Betwe

Tolerates Height Modium Plant

Sun Shade (Inches) Slow (Inche

pugl& Weed
(Ajuga reptans) I

S All
Pref. mod. moist soils.
Tolerates wet soils.

T
_

P 4-8 R 9-12

Lilyturt
(Liriope muscari)

E All All but droughty soils. T 1' 10-15 M 10-1

Tawny daylily
(Hemerocallis 'fblva)

H All
Pref. moist soils, seepage areas.
Tolerates all but droughty soils.

P T 11-;2+ S 12-2

Lily-ofrthe-valleY
(Convallaria majalis)

H , All
Pref.../lich moist s.s.ils.

Tolerates acid soils.
- P 6-8 M 6-8

Zwart polygonum
(Polygonum reynowtria)

H All
. Pref. moist so . -Tolerates
droughty acid-spils, rocXy slopes.

P - 12-15 R---- 18

Canby Pachistimal
(Pachistima canbyi) ' 7 All

Pref. slightly,t!tcid, moist., fertile

soils. C
P T .8-12

.

M 12-1E

Creeping Thyme
(Thymus serPyllum)

E
'

All
Pref. well-drained soils. oler-

.

ates poo,d'roug soils.
P 2-4 M 8(4

Wineleaf Cinquefoil
(POtentilla tridentata).

S-E
m

All
-

Pref. well-drain 4 soils. Tol.

'acid moist soils to dry poor soils.
P 4;,T 6-12 R 1.-18

Japan e Spurge
(Pachy andra terminalis) ,

. .

All
.

Pref. moist soils with high organic

matter.

,

- P 6-8 M 6-8

Baltfic English Ivy L
(Hedera helix baltica

All
is

'Pref, moist "soils with high

erranic matter.
T P 6-12 E-R

Common Periwinkle ,

(Vinca minor)
All

MP
,

Pref. moist fertile soils.
'. Tolerates acid moist soils.

T P 678 R 12-1E

Bearberry
(Arctostaphylos uva-ur

i
,

i)
E All Pref. droUghty acid sands. t ID 4-8 S 12-2L

Littleleaf cotoneas
(Cotoneaster dammeri radicans) E

,

All

t

. All but droughty and wet-soils. P - 10-15 M , I2-1

Crownvetch
(Coronilla varia)

e-
H All '

All well-draine .1s except

coarse sands; rought tolerant.
P

T

(med.)
12-24 S

12-1
(usual] ]

seeded

!,MAJOR LA:b RESOURC AREAS:

Coastal Plain Phys ographic Area
Piedmont Physiograp ic Area
Mountain and Valleys Physiographic Area

212
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1

;D AREA STABILIZATION
ws, Vines, Shrubs and 'Fre s)

ig Time to Area (size) Sloom.

Form Limitations Distinct

Cover Large -over Indistinct'

(Years) 500 sq.ft. Color

4.

otes

7

D -8a

1-2 None
D Compact ground cover. Thrive. in light shade .and northerly exposure 1

Dark green or purple foliage :th attractive spring flowers. 2/BldC-Purp.

2 Nome
I Forms dense deep green grasslik- turf. Withstands occasional mowing

but limited foot traffic. Provide good erosion control with little maint. 2/Whito
2-3

None
'D Excellent for erosion tontrol conto bands on steep slopes.

Mass plantings need companion cover ,roo. Long-lived.r .,..

2 None
D Forms long-lived dense green erosion control mat, with fragrant spring ,

..

flowers. Dormant iri winter. , 2/,Will.te

Large : D Very aggressive, long-lived plant. odergrOundrunners may invade /

border areas. Red autumn foliage. DiQs to ground in winter. 2/.

Pink-.11/2(1

2 None
'I A prostrate shrub with branches often r..ting to form solid mass of fine

foliage. Very hardy, requiring minimum .intenance. 'Red

2 None
D Forms low mass of fragrant, tiny gray fol age. Aboye ground spreader. I

Thrives in rocky areas. 2/Rose

--.
2 None

1 An attractive evergreen species which forms a thick mat. I I

Brapches erect, spreading : E/ iiWhite

4 2 None

,.

I Forms thick carpet pf yellow-green foliage, even under pines.
On open ocationsWleaves may burn in winter. .

Spreads y underground stems. \.
/

a
_.,

.White

2 Large
I Forms d se green mat with trailing root stems. Stands severe cold.

Better than English iyy. Easy to cultivate.White

1-2 None
D Forms glsfs.sygreen long-lived cover requiring little maintenance.

Easy to dl'rt.11blis.K. Excellent soil stabilizer. ,Ellu.to Wh.

2-3 None
I Forms attractive thick prostrate mat of trailing stems. Established

from potted plant only. Salt tolerant. 'Excellent sand stabilizer. 2/Wh.-Pink

2 None
I IA peostrate shrub with long, trailing, often,

1/

root,ing,braV nches. Forms

tough cover. Will cover rocky slopes. 2/
1

1/ I ,White,

2-3
I

None
D ' Straggling or ascending smooth herb. South or north exposures. /

_i / 1Y
.

..,.

Wh.-Purple

Propagated by: A/ stolons '°12/ tuberS c/ plant division sy cuttings. -

c/ layering 1/ seed c/ grafting. °
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VINES

I.
I

Winter Aspect
Evergreen
Lemievergreen
Deciduous

Major Land
Resourc
Areas*

-

Site Conditions Required

Light
Prefers

Tolewte::
Sun Shade

(With Gr

nange of
'Hei . (ins.)

Spread (ft.4-

Wintercreeper '1/4

(Euon:Jmus fortunei) colorata
reticulatus and minimus
Fiveleaf ARebia
(Akebia quinata)

Halls Japanese Honeysuckle
(Lonicera Japonica halliana)

SE

SE

All

Pr.44,4,1fmll drained soils.

Tol. 06d, moist soils.

6-1;),
10..-

Moderately ,oist soils with

high organic matter.
T

6-8
15+ .

A_ll Nearly all soils stony rough

slopes. Tol. moist acid soils.

12-18
25+

Henry Honeysuckle
%.(Lonicera henryi)
Memorial Rose
(Rosa. wichuraiana)

SE All Nearly all soils stony rough

slopes. Tol. moist acid soils..

12-1J3

' 25+

All but p ly drained soils
Tol. °stony, rough slopes.

12-24
20+

Ma:: Graf Rose Ps>

(Roa wic..uraiana, Max Graf)
A_ll

All but poorly drained soils.
Tol. stoRy, rough 'Lopes.

Vircinia
(Parthe
Korean
(Celast

er

ssus uinouefollo)
urswe at

flag& aris)

Ali

All

Pref.'medgum to well drained soils.
Tol. dry soils, rough slopes.
Pref. heayy moist soils.
Tol. dry soils, rocky slopes.

12-2q
20+

10-20
15

24-423
20+

Oriental Bittemlw et
(Celaotrus orgntilta)
Common .Moonseed
(MeniPermum canadense)'

All
Pref. heayy mbist soils.
Tol. dry soils, rocky slopes.

All
Pref. well drained soils.
Tolerates moist to wet soils.

24-48
20+

12-13
12+

*See bottom of first pagc of .able.
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DISTURBED AREA STABII4ZATION
ound Covers, Vines, Shrubs aLid Trees)

r, -I .

)prcaa

Rapid

4ediuM

now

Spacing Time to
4ctween Form
Plants Cover
(ft.) (years)

Area (size) Bloom
LimAations Dist.ffnct

Larg,e =over Indistinct
500 sq.ft. Tolor Notes..

*bk.

D 813

4-R 1-2
2-3 -Large areas I

' Forms weed free mat, tackin6 at nodes. Less .

subject to scale than other euonymuses. Frost ;' di

turns foliage.reddish purple. Covers steep slopes. -/

A vigorously growing twiner withiriati dark green,
cltin foliage, somewhat like honeysuckle. Covers

'st slopes. Will climb. d/ f/

.

Green

- 2 Large areas D

Red

R.

'

2-3
-

2 Large areas D
A pant rrowcr requiring some control shearing.
Long lived witll fpagrant T.00m. Do not plant near
trees; will climb. Cover:, steep slopes. c/ d/
Similar in many ways to L. japonica halliena, may be
more hardy with showy green winter foliage; not as vip. 2/ Sli

A strong grower that forms a prostrate tangled
thor/ly traffic resistant cover. Requires occasional di
clipping and dead cane removal. Covers steep slopes. -i

.

Wh.-lel.

R. - Large ai.eas
D

Reddish

R 2-3 2

,

Larre.areas
D_

1,11114,--,

R 2-3 2 Large areas
D -A prostrate, strong growing vine similar to R. wichu-

riana, but with bright pink0f1dWers. d/
_.
rink

j-3 . 2, Large areas

0.

Largeareasbarrier

I

Greenish Aiscarlet

I

A vigorous clinging Vlne of loose habit. Wwy
fall foliage, black berries. Will climb.

WA twining vine with spines which make it- a good f'
plant. Fruit smaller than other bitter-

sweets. (Male and female plants.), c/ e/ r/
R 2-3

R
.

2-3 2 .Large areas
I A scrambling type vine with branched woody stems.

2ShoWy yellowish orange ailt6mn 2J-uit'(male & female pIts.)'-2/ /
A rampant ground coirer of iyy-like f.pliage usually

. .

kill.ed" to the ground in winter, but quickly 'grows sv 1/ .e/
.

back in 61Dring. Very'ap).-2essive.. ^

..../

,

Greenish

IR 2-3
I

I

Lare aeeasg
.

Greenish .

Propagated by:
%sr

s/ plantdiVisioh

sl/ cuttings

2/ layering

'es

1/ seed

g/ transplants
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DECIDUOUS SHRUBS

- Major Land
Resource',
Areas*, Site,Conditions Required

-DISTURBED.J

(With Ground eovers
,

Light
Prefe?Sl"

Tolerates
Sun Shade

GrOth Spa_c

Rapid .Beti

Medii Plar

SloW (ft.

Up to 3 ft. .

All

w
-

.

Any well drained soils. 7 .

.

.

2-3

2-3

,

Arnold Dwarf Forsythia
(Forsythia'arndldi)

_

Fragrant s c.....

(Rhus aro atida)-_,
All

,"\Alcy
....

well drained soil.
golerates acid soils.

P - R

Hardhack pirea
(Spires. )toment4S0

All
*
Nell to imperfectly drained poor.
soils. Tol. droughty Soils.

P -
,
R 2-3

Black hokeberry
(Aronia melanocarpa)

All
Pref. moist soils

.

Tol. poorly drained acid soils.
T T M 273

Scotch Rose
(Rosa spinosissima)

All
Pref. rich loamy sand.
Toleratetdroughty sand.

,' T R 2-3

Dwar,L.Pussy Willow
(Sallx tristis) g

All
'Ary well al'ained soil.
Tolenates poorly drained soils.

T T M
:

2

Blue Artic Willow .

(Salix purpurea nan4
.

.

All
Any welldrained soil. .

,

Tolerates poorly drained soils.
P T R 3

,

to 6 ft. ,..,

,

All

.
.

Any well drained soil.
Tolerates stony, rough slopes.

P N - R ---3-4

.

Siebold Forsythia -

(Forgthia suspensa sieboldi)
Bristly locust
(Robinia fertilils.)

All s'
-

Any well drained soil Excellent
for droughty soils, .r cXy slopes.

Virginia Rose /

(Rosa virginiana fertilis ,
Al 1

Pref. well-drained hea soils.

Tolerates (droughty soils.
P R 3-4

Snowberry
(Symphoricarpos albus)

All
Well drapote4 to imperfectly
drid-soil'S%

T P R 2-3

Coralberry .

(Symphoricarpos orbiculatns),
All

Well drained to ierfectlymp
drained soi100

T .T R 273

Billiard Spirea
(Spirca billiardi)

All Any well drain soil. T T R 2-3

Red-osier dogwood
(Cornus stolonifera)

All Moist to p orlydrained soils
,7,,

R 2-3

gayberry
(Myrica pensylvanica)

..--

,

All
.

Prefers poor, acid sandy soils.
llTol. we drained to imperfectly

drained soils.

P 3

i.)0,.Anm of' firA pr of
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REA STABILIZATION
Vines, Shi,ubs and Trees)

ing ...Time to .

een
ts Indistinct;
)

2 -

2

2-3.

-

:
Notes

I.

A

<

I A true dwarf ,shrub with drooping branches that root.
Yellow as the touch the rbund.

I A low,Oense irregular spreading shru . Forms cOlonies.
Yellow Brilliant autumn foliagb ana-fruit-..

D An.upright clump-type shrub with rooting branches.,
Rose Godd for naturalizing and clum .1ilantin

White
D

A suckering shrub of loose habit with upright stems. GOod

Woodland bord-r slant. Black berries and red folia e in aUtUMn.-

ow,, dense, freel suckeringroiqundlike shrub. Thicket

former. 'Profuse bloomer.Pink

Yellow

A low shrub with slender clustered stems and gray foliage,
and Ion , dee set root;

bense twigs; canrbe.nuired. Foliage has blue. cas .

A vigorous shrub with pendulous, spreading, ro L,ranches.

A Much branched thick,et forming shrub. Spreads vig rously by under-

round suckers. .Give lent of s Ace: Excellent s .

Forms dense mat of eredt'stems. Foliage, fruit and.stems scarlet in

a iitumn. Spreads by underground,stems. ,Clump or contour row _plantings;

A slender, loosely ascending shrubwwith showy White autumn fruit.2
Pink
I, A low, freely suckering shrub. with slender upright, preading branChes..

White ' A clump form2r. -Showy coral fruit. EAcellent soil stabilizer.

Rose
erect shrub which increaSes ty underground' stems to form a dense mass.

2

3

D , rather,open-bianched, somewhat spreading yet upright shrub

Whit Forms thickets by stoloning., The branches, especially the new
ones, are bright redc The pith ..is w1211-el

I. A symmetrical spreading shrub with aromatic deciduous tO sub-persiseent

leaves and trailing, rooting branches. SholA waxy-gray berrie:3.

Male and female plants.
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EVERGREEN SHRUBS

A4 :

Major Land
Resourc*
Areas*

le

ions Re uired

DI

(With Groun

Needle Evergreen up to 3 ft.

All ,Pref. moist, slightly acid -dy soils.

Tolerates droughty banks.
Pref. moist, slightly acid sandy_soi)73.
Tolerate's dry soils
Sand dunes and seashore'
Tolerates inland drou:htv sand.

epin .Inper _Cre i

(Juniperus. horizontalis)
Sargent Juniper
(Juniperus chinensis sargenti)

All

Shore Juniper
Juni.erus conferta

2oastalplain
and Piedmont

'Japanese Juniper
(JuniPerus procumbens )

4434 but

Mountains
-

Sandy and Loamy moderately moist soil.

Canada Yew
(Taxus canadensis)

All Pref. moist acid soils. .

.

Broadleaf Evergreen up t.o 3 ft.
.

All but.
Mountains

,

Pref. well drained soils.
Tolerates 000r, dry soils.

Prostrate Cotoneaster
(Cotoneaster hoiltzontalis )
Bearberry Cotoneaster
.(Cotoneaster dammeri)

All but
Mountains

Prdr. well drained soils. .

Tolerates dry, rocky slopes.

.

Needle Evergreen 4 to 6 ft.

All
.

Prfers well drained soils.
Tolerates droughty soils.

.

J .

.

Pfitzer's Juniper
(Juniperus chinensis pfitzeriana)
Japanese Yew
(Taxus cuspidata)

All
NoiEt well drained soils with

1 moderate organic matter.

*See bottom of first page of table.
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TURBED AREA STABILIZATION
Covers, Vines, Shrubs and,Trees)

Light
refers
olerates
Sun Sha e

Growth Spading Time to
Rapid Between Form
Medium Plants Cover
Siow t. r

D-8d

r,
P

..

-.

T M 3-4
.

2--:3

.
,

._
. /

A low creeping very hardy shrub wth attractive trailing branches
of dark green to blue-grav" foliape. Covers steep sunny slopes.

A low prostrate, creeping shrub with steel-blue foliage. Forms
...

denFP mat. To3erateq salt s.pray.
A procumbent shrub especially adapted for seashore planting; salt

tolerate; requires organic supplement for establishment.
A handsome hardy low spreading shrub with ascending branches,

Free from disease and insect Droblemc. .

P _ M 3=4 2-3
.

P - M 3-4 2_3
'

P _ P. 3-4 2

T P 3 2-3 2-3
A very hardy low spreading, straggling, long-lived shrub.'
Showy autumn scarlet fruit.

An attracti e shrub with flat horizontal branches. Bright red

autumn foli e and berries. Excellent for short, steep, rocky

slopes. DoYnot use bare root stock.
A.prostratA shrub witi-Plong, trailing, often rooting, branches.

Red berries. Covers steep rocky slopes. Susceptible to fire

blight. Do not use bare root stock.

P T
,

M 2-3
.

2-3

M 2-3 2-3

P T R 3-4 2 A broad, often flat-topped, wide-spreading shrub. LoAg-lived,

and very hardy.

3 2-3
A handsome, compact, low shrub with dark green foliage ahei, red

fleshy' berries in autumn. Lonp lived.
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DECIDUOUS sfulps

Major Land
Resource

DISTURBED A
(Wdth Ground CoverSi

Light
-Prefei-s_ -

Tolerates

Growth .S
Rapid
Medium 1'

rkluao- VU1A11U1U1LD 11.aquu.lau U.11. UJ1 /Gall, U4-I- la .

o 10 ft.

All

_,J.Luu
a

Nearly all soils. Toldcate.
wet soils.

.

P TGray Dogwood
racemosa) ,'..(Cornus

Japanese Barberry -%
(Berberis thunbergi)

All
Pref. medium to well drained
soils. To1:41andy soils.',

P T S

Red Chokeberry
(Aronia arbutifolia)

All
Tol. dry to somewhat-Poorly
drained soils.

P

Ninebark .

(Physocarpus opulifolius)
All

Prefers well drainedsoils.
Tolerates dry rocky soils.

P

Regels Boriter Privet
(Ligustrum obtrusifolium regelianum)

All'
Tolerates dry to medium well
drsained soils.

M

11 to 15+ ft.
.

All

,

Any well drained soil.

.

P sT

,

.

P.Tatarian Honeysuckle
1,onicera tatarica)
Staghorn Sumac
(Rhus typhina) .

All
,

Any well drained soil.
Tolerates drouRhty soils

P M ,

.

Shining Sumac
(Rhus copallina)

All
Any well drained soil.
Tolerates, droughty soils.

P M

Cardinal Autumn Olive
(Elaeagnus umbellata)

All
Dry to moderately well drained.
soils. Excellent for dry 'slopes.

P P.

Am ur Privet
(Ligustrum amurenee)

All
Moderately well drakned to
well drained soils.

.

, R

ArrowWood
(Viburnum dentatum)

Ail
Prefers well drained to moist P T R

*See bottom of first page of table.



A STABILIZATION
ines, Shrubs and Trees)

acing
tween
ants

Time to
Form
Cover

rs.

Bloom
, Distinct
Indistinct
ColOr

00

Notes

D-8e

p.

.

H4

-

2

I
,Blashy, spreading, stoloniferous shrub. Sucker freely.

ColO y farmer. .
White

I

2-3
1 A ' twiggy, compaCt shrub with red autumn foliage and berries.'

Forms a deterrent to traffic. Thorns toxic to some people.-"Yellow

H4 2-3 ._
PD A dependable shrub, open branched and audkering.

Showy,red fruit and foliage in autumn.-White

-4 D A vigorous shrub with coarse twiggy recurving branches.
Very hardy. Use in large plantings.-White

1-4 2-3
I A low growing hardy'shrub with distinctive horizontal branching.

Make attractive contour row plantings.
.

White

-4 2
D

, .

. .
- .

,
A refined upright shrub free of disease and insects.
Good for clump or contour row plantings.White

.-.5 2-3
I A straggling shrub with a flattish crown. Brilliant scarlet

autumn foliage and fruit. Colony former for large areas.Yellow

.-5 2-3
I One of the'most ornaMental sumacs with brilliant red fall cglor.

'Colony former for large areas. ..Yellow

, 5 2
I ,A very hardy spreading shrub with silvery.foliage and abundant red

fruit. For large areas.
,

Yellow

-
'

,5 2
I A dense, pyramidal, upright shrub with stiffly upright, lateral

twigs. Considerably hardier than California privet. Large areas.

A vigorous bush, upright shrub which spreakt from numerous basal

shoots. Large areas - mass plantings.° ,

White

, 5
D.

White
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TREES.

- Winter Aspect
Eirergreen

Deciduous

Major
.Land Resource

Areas*
Site Conditions Required

Ash, Green
(Fraxinus pennsyivanica)

_
/'

4

All Moist to Wet Soils
Ash, White
(Fraxinus americana) D All Moist to Wet Soils .

,.

Hemlock, Eastern
(Tsuga canadensis) 'E

Mt,,,& Valleys

and Piedmont
-

-' Moist Soils ,

Maple, Red 0

(Acer,.rubrum)

,

D
(..
,,

, All Wide Range of Dry to Wet Soils
-Maple, Sugar
(Acer saccharum) D

Piedmont and
Mt. & Valleys Moist Soils

Oak, Black
(Quercus velutina) D. All Dry to Moist Soil's

,Oak, Chestnut
(Quercus prinus) D All Dry to Moist Soils .

Oak, Live
(Quercus .virginiana D Coastal Plain Dry to Moist Soils
Oak, Northern Red
(Quercus rubra) D All Dry to Moist Soils
Oak', Pin

(Quercus palustris) D Al All
,

Dry to Wet Soils
Oak, Scarlet
(Quercus coccinea) D All Dry to Moist Soils _

Oak, Southern Red
(Quercus falcata) D All

.

Dry to Moist Soils
Oak, Swamp White
(Quercus bicolor) D All

0

,t

Wet Soils
.

Oak, Water
(Quercu8 nigra) D

_

Piedmont
Coastal ipla n Dry to-Wet Soils

Oak, White
(Quercus alba) D . All

4

Dry to Moist Soils
Oak, Willow
(Quercus phellos)

Piedmont
Coastal Plain

,

Dry to Wet Soils
Pine, Shortleaf
(pinus ecninata) E. . All

.

. ,

Dry to,Moist Soils
Spruce, Norway
(Picea abies) E Mt. and Valleys Moist Soils

.

Sycamore
(Platanus occidentalis) D Ail Moist to Wet Soils
W,illow, Black
(Salix nigra) D

.

All Moist to Wet Soils
Poplar, Yellow
(Liriodenoron tulipifera) D .. All Moist .

*See bottom of first page of table.
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3rowth
Rapid

Ted'ium

;low

Spacing
Between
Plants
(Ft.)

Height
Range
(Ft.) Notes

D -8f

R . 3,10

1

70

o Tull Splight Best, Fruit is Samara,
.

Lik:rty Birds, Autum Color Pale Yellow to Purple

R
' 1

8-10 70

Req red full sunlight, Fruit is Samara
Liked by Birds, Autum color Pale Yellow to Purple

M 6-8 60

Grows.in Shade to Full Sunlight, Drooping Branches
Good'Bird and 3.6luirrel Food in cones

,

M

- .

8-10 60
Likes Partial Shade to Full Sunlight, Yellow
to Red Autumn Color, Fruit Samara

,

M
_ 8-10

.-

60

Likes Shade to Full Sunlight., Yellow to
Red Autumn Color, Fruit - Samara

..

, .

m a-io 60

Good Squirrel Habitat _

Part Shade to Full Sunlight, Fruit - Acorn,

M

,

8-10 70
Part Shade to Full Sunlight, Fruit -
Acorn, Good Squirrel Habitat

S 8-10 70 (

Part Shade to Full Sunlight, Fruit 7
Acorn, Good Squirrel Habitat ,

M 8-10 .,70
Part Shade to Full Sunlight, Fruit

.

Acorn, Good Squirrel Habitat
,.. ----,

& ---')

M 8710
-

.60

Part Shade to Full Sunlight, Fruit' - /
Acorn, Good Squirrel Habitat,

M 8-10 70

,Part Shade to,Full Sunlight Fruit .

Acorn, Good Squirrel Habitat

M ' 8-10
. 70

Part Shade to Full Sunlight, Fruit
Acorn, Good Squirrel Habitat

M
,---

8-10 -

.

'60
I'

Part Shade to Full Sunlight, Fruit -
Acorn, Good Squirrel Habitat

M ,

,

8-10 70
Part Shade to Full Sunlight, Fruit -
Acorm, Good Ssuirrel Habitat

M 8-10
_

70
Part Shade to Full Sunlight, Fruit -
Acorn, Good Squirrel Habitat

8-10 70,

Part Shade to Full Sunlight, Fruit
Acorn, Good Squirrel Habitat

M 6-8 70

. _

Full Sunlight Best, Fruit - Cone
\_ _XI

R 6-8 60

Full Sunlight Best, Fruit - Cone
Drooping Branches

8-10 80 Full Sunlight Best, Fruit - Seed Ball

R
.

8-10 65

Full Sunlight Best, Fruit --Capstle
Droopin,g Branches

R 8-10 70

Full Sunlight Best, Attractive
Flowers, Autumn Color - Yellow



A7;pect Major iand"
Resource
Areas*

vz'
Site Coniitions Required

DISTURBED AREA
(With Ground Covers, Vin

'4=J::::nr, ;:,::-,e;.r.r,:':.,
r.,..,, =;;/,:,:i ,^" .7.

,D All Well drained to moderately well drained soils.

Eh,f-,:. :.. ,%r:er
' A ;,., .'.:_,-4-,%fs,

All _Dry to poorly drained soils.

D All Well drained to moderateV well draiiied soils.

' '-:.7:

All ' Dry to somewhat poorly drained soils.,

,

:,
All Dry to moderately well drained soils.

E All
Prefers limestone soils.. Dry to moderately

Ail ls-.. to moderatelyPrefers limestone soi Dry

111=j-,,- ,.(,::,.

er:=1,
D All

....rajjies;s..Q.tj.a..:______tvl

Wide range from rich, well drained to

. I

Ibbf? i'in,:
(P;r0,-; ',:),:1:1)

E

E

r.r:as'tal Plain

irld Piedmont

?iedmont, Mts.
arid "'alleys

Moist to somewhat poorly drained flat soils.

'Useful on disturbed or dredged areas, especially

wherp ligbt to moderate salinity is_bresent.

Prefeps rich, moist soils, especially heavy

soils.
Whif.,: Plh,_:

(Pisiu5 :;..r.r.ipi)

first pagc r_Jf table.
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;TABILIZATION
!s, Shrubs and Trees)

'rrowth

Lapid

Iedium

;low

Spacing
Between Height
Plants Range
(ft.) (ft.) Notes

D-Etg

M 5-9 30
Dense tvliggi upright growth. Profuse red flowers.

Brilliant autumn foliage. Red fruit lasts all winter.

R 5-9 50+
. .A small tree with spreadinp branches anda symmetrical

ovoid to oblong top. .

5-9 :50+
A graceful deciduous conifer with short horizontal branches.

Quickly lays down a ground cover of needles.

5-9 50+
Pyramjdal when young, irregular shape when older.

A very rugged conifer.

R 5-9 50+
A rugged conifer of open habit and sparse branching.

,

A good litter producer on yoor soils.

A small conifer of pyramidal habit. A variable species. .

S 4-6 25+

S 5-7 ( 50+
A densely pyramidal, often columnar conifer with scalelike foli

age, Female plant bears blue fruit. A long lived tree in full sun.

.

R 8-10 50+
Black locust is a widely used tree for covering large areas to be

vegetated. It is not desirable to use close to homes, etc. ,

5-9 50+
Has spreading branches, the upper ascending, forming a compact

roundtopped head; branchlets yellowish brown, sometimes slightly

bloomy: .DeveIops-a-straight, clean trunk in'stands.
.

R 5-9 504-

One of best pines for ornamental purposes. Must have plenty

of room for growth. A/so used for screens and windbreaks. ,

P
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rk

-4'

TREES

Winter Aspect
Evergreen
Deciduous

Land ResourCe Site Condition Required

Gro
Rapi
Medi

Sl w
Dogwood, Flowering
(Cornus florida)

.-

D All

.

. 4

Mbist Soils
_

Holly, American
(Ilex:opaca) E All Moist Soils
Magnolia, arergreen 0
(Magnolia grandiflora) E

Piedmont
Coastal Plain Dry to Moist Soils - , M

Redbud, Eastern 0
(Cercis canadensis) D All Moist Soils R
Sassafras V
(sassafrag albidum) D All Dry to.Morst Soils S

Sourwood. :0, ,.

(Oxydendrlim'arboreum) D All Moist. Soils M

e.3) Ornamental

* See-bottom of first page'of table.

226



Spacing
Between

an Plants

e.

Height
Range
Ft.) Notes

Shade to Full Sun, Attractive
Flowers and Red Berries, Autumn Color - Red6 30

6 40

6 60

6 30

Shade to Full Sun, Attractive
Red Berries, Good Landscape Screen

.Part Shade to Full Sunlight, Attractive
White Flowers ahd Red Berries, Good Screen
Full Sunlight Best, Attractive Purple
Flowers, Fruit - Pod

6 40 Part Shade to Full Sunlight, Yellow Flowers

6 ,35 Part Shade to Full Sunlight, Attractive White Flowers

II-184
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COMMISSION REQUIREMENTS.FOR STATE AGENCY PROJECTS

The Erosion and Sediment Control Law.states that "any State
agency that undertakes a project involving a land disturbing actoi,vity
shall file specifications or-a conservation plan with the Coffimission
for review and written comments: The Commission hall have,sixty
days in which to comment and such copment shall be binding on the
State agency or private business hired by the State agency.
Individual approval of separate projects is not necessary when
approved specifications are followed".

I. Submission of Standards and Specifications (Generally confined to
highway projects).

State agencies that have expertise in erosion and sediment control
work shall submit standards and specifications for Commission '

approval.

Such standards and specifications shall be at least as
stringentas those contained in the Virginia Erosion and Sediment
Control Handbook.

. State agencies shall submit standards and specifications-
at least annually fdr the Commission's review. Such'stapdprds -

and specifications shall be submitted by October 1 of eachlyear.
Any subsequent changes in the approyed standa)4k and speCifications
shall be submitted for review by the Commission7"&s.they occur.
The Commission shall promptly review these standards and specifications

.- and notify the agency of its approval or disapproval within 60 days
of submission.

II. Submission of Erosiop and Sediment Control Plan(s) (Generally required
-

for non-highway proj cts).

State agencies that have not adopted standards and spe ficationS.,
which have been approved_by the Commiision 'shall submit conservation
ples and specifications for each project involving lart disturbing
activities. To implement this provision the following shall apply:

A. Preliminary Submission

When preliminary plans have been prepared in
accordance with the criteria outlined, in paragraph

\43.03 of, the Manual for the Planning and,Execution
of Capiil Outlays, 3 copies of the site plan showing
grading and,first floor and basement floor elevations
of buildings shall be submitted to tht Commission.

.

In addition, preliminary erosion and sedimentation,
control measures shall be indic tea;

226'
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1,q0.

.

Concurrence with the plan_or required change

shal be conveyed promptly to the agency and in no case later
tha 60 days after receipt.

B. Working Drawing Submission

When working drawings have been prepared in
accordance with the criteria,outlined in paragraph
43.04 of tile Manual for the Planning and Execution
of Capital,qutlays, 3 copies of the site plan showing

grading and first floor and basement floor elevations
and erosion and 'sedimentation control measures shall
be submitted to the CommiSsion.

The plan shall conform tocthe Virginia.Erosion
and Sediment Control Handbook requirements.

C. Approval-or Disapproval of Plan

The Commission shall promptly review such plans
submitted to it and will notify the'state agency of
its approval or disapproval within 60 days of date

of submission. If the plan is disapproved, the Commission

will provide the agency with written comments specifying

such modification, terms and conditions as will permit

approval, of the plan.

The. Commission shall provide the Division of
Engineering and Buildings with copies of their
correspondence and comments dealing with capital
outlay projects at both stages of review.

D. Modification of APproved Plan

An approved eroaion and sediment control plan may be

changed when:

1% Inspection has revealed the inadequacy of the
,plan to accomplish the erosion and sediment control

objectives of the plan, ,p.nd appropriate modifications
to correct the de'ficiencies of the plan are'agrTed_

upbp by the Commifsion and the agency responsible\
for,carrying out the plan;

or

2. The agency responsible for carrying-out the
approved plan.finds that because of changed cir-
cumstances or for other reasons the approved
plan cannot be effectively carried out, and
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proposed amendments to the plan, consistent
with the requirements of the cantrol program,
are agreed to by the Commission and the agency
respons,ible for carrying Out the plan.

III. Inspection

Each state agency engaged in land disturbing act vities shall
be responsible for conducting a diligent inspection pro am on 11

projects on which erosion and sediment control plans are re 'red.

IV. CommissiOn Assistance
, f?

When needed and requested, the Commission will AS'gist state
agencies in formulating and implementing erosion ant sediment cont-&al-..
plans on capital improvement programs. The Commission.will make

'available its personnel and other resources for carrying out inspection
and enforcement-activities, conducting conservation training work-
shops, research and evaluation' activitie; on state projects as
appropriate and needed.

V. Appeals ,

1.2
.

Appeals may be registered with the Commission when diagree-
ments on project erosion and sediment control plans or specif.ications
have developed. Such appeals must be filed with the Commission within
fifteen days and the Commission's 4ecision will be subject to appeal
as provided in Section 21-89.10(c) of the Code of Virginia'.
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MULTI-JURISDICTIONAL LAND DISTURBING ACTIVITIES

When the applicant for land disturbing activities that will
take place in more than one local control program chooses to submit his
plan.to the Commission for review and approval rather than submission
to each jurisdiction oncerned, the following provisions shall apply:

1. The applicant sha 1 submit to the Commission--

(a) Three copies of the plan plus one copy for each county,
city or town in which the land disturbing activity lies.

(b) The name, address and phone number of the ow r of record.

(c) The name, address and phone numbier of the p,hson to be
responsible for carrying out the plan.

(d) The name; address and phone number of the permit issuing
authority in each county, city or town, who is to be
notified of the Commission's action.

2 The plan--

(a) Shall be in accordance with the "Guidelines for Erosion
and Sediment Control Planning" and "Gufdelines for Erosion
and Sediment Control Plans" as contained in the local Erosion
and Sediment Control Handbook. The conservation practices
contained in the plan shall meet or exceed the standards
and specifications set forth in the local handbook.

(b) .11all be approved within 45 days from receipt of the r1.9n
if it 18 adequate. If the plan is-disapproved, with_f_n
45 days from receipt thereof, the Commission shall sr,
in writing such modifications, terms, and conditions
as will permit approval of the plan and communicate these
requirements to the applicant. In the absence of receiving

certification from the person responsible for Carrying
out the plan that he will poperly perform the control
meisures included in the plan,-the Commission may approve
the plan contingent upon receipt of such certification.
The Commission shall notify the permit issuing authority
in each county, city or town in which the project lies of
its action.

IV-7
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An approved plan may be changed---

(i) Where inspection has revealed the inadequacy of the
plan to accomplish the erosion and sediment control
objectives of the plan, and appropriate modifications
to correct the deficiencies of the plan are agreed upon
by the Commission and by the perS'on responsible for:
carrying out the plan;

or

.(ii) Where the person responsible for carrying out the
approved plan finds that, because of changed circum-
stance,attrAalaother reasons, the approved plan can

. not be effectively carried out, and proposed amend-
ments to the plan, consistent with the require-
ments of the control program, are agreed to by the
Commission and by the person responsible for carrying
out the plan. ,

3. Performance bond, cash escrow, .letter of credit, any combination

thereof--

(a) 'Such a requirement shall be the responsibility of the permit
issuing authority in each county, city or town in which the
project 23.e., consistent with the requirements of the
local jLrisdiction for similar type projects.

(17) The Commission shall advise on the cost of installing
emergency conservation measures as such cost relates to
each coUnty, city or town in which the project lies.

4. The person responsible for carrying out the plan shall, on the
date the land disturbing activities commences,'notify the Commission

'of this fact.

5. Inspection--

(a) The Commission shall coordinate its inspections with the
'local jurisdictions in the project area.

6. Enforcement--

(a) On projects for which a performance bond, cash escrow,
letter of credit or some other legal arrangement has
been required by a permit issuing authority, enforcement
is vested with the appropriate county, city or town.

(b) Where (a) above does not apply, enforcement is vested with
the Commission.

-41
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7. Appeals bythe applicant or person responsible for carrying
out the plan--

(a) Appeals on the requirements of,or the use of performance
bond, cash escrow,,lettpr of credit, etc., shall be to .

the governing body of the appropriate county, city or
town, within'the time limit specified by each county,
city or town in their local control program. Final
appeal is subject to review by the circuit,court(s)
having jurisdiction in the project area, provided an
appeal is filed within thirty days' from the date of any
written decision by the county, city,or

(b) Appeals on the requirements of the plan or other action
or proposed action by the Commission shall be to the Circuit
Court of the ci-ey of Richmond, provided an appeal is filed
within thirty days from the date of the written decision
of the Commission.
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DEVELOPMENT AND ADOPTION OF LOCAL SEDIMENT CONTROL.PFOGRAMS
'WHEN LOCALITIES FAIL TO ACT

The Erosion and Sediment Control Law provides that "If a
district, or county, city, or town not in a district, fails to

4
submit a program to the Commission within the period specified
herein, the Commission shall, after such hearings or consultations
as it deems appropriate with the various local interests involved,
develop and adopt an appropriate program to be carried out by such
district, county, city, or town. The Commission shall-do likewise
with respect to any town lying wittrin a county which adopts its
own erosion and sediment control program and such town does not
provide for land disturbing qctivities within the town to be
covered by a local control program". \\

The "period specified herein" is as follows:

(a) For a district, or the county or city not within a
district, when a program has not been developed, adopted,
and submitted by January 1, 1976.

(b) For a town when a program has not been developed, adopted
and submitted by January 1, 1976 (applies when the
county in which the town lies has adopted its approved
program by July 1, 1975 'and the town has not adopted
its own program, adopted jointly with the county a program
or authorized the county to adopt the program for the
town).

While it is the hope of the Commission that it not become involved
in the development and adoption of local erosion and sediment control
programs, should such become necessary, the Commission shall discharge
its 'responsibilities as provided under law.
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ELEMENTS OF AN EFFECTIVE EROSION AND SEDIMENT CONTROL PROGRAW

The Elements

. The ordipance(s) to provide the legal authority and adequate
technical standards and specifications for control measures
must be specific, concise and woi,kable.

. The necessary preplanning should be done to fit the development
to the natural terrain. Local government should provide flexibility
in its requirements (such as variance in lot size and population
density) so that the overall objective of good conservation and
land use can be achieved.

'The program must be completely integrated with other functions of
local government so that cost will be minimized and unnecessary
delays in construction may be prevented by conducting simultaneously'
the reliiew and approval proces's for erosion and sediment control
plans with the review and approval process for other Aquirements
relating.to construction.

Assistance should be available to landowners and others involved in
plan development both on a direct basis and in the nature of referral
to other agencies having technical expertise.

The,development of ,high quality conservation plans that entail the
latest conservation planning.procedures and techniqvies for erosion
and sediment control and environmental protection is very important.

It should be understood by all parties involved in plan development
and implementation that, almost without eveption, there is more
than one approach to the solution of miniffilzing erosion and sedimentation.
Consequently, there is a tiMe to be flexrble without compromising the' ,

conservation objectives and there is a time to be firm.

The individuals involved in the program at all levels of operation
must be competent, committed, and persons of integrity.

There must be commitment of'resources to provide adequate plan develop-
ment, plan review, sulDport services and, Trticularly, on-site inspections
and enforcement.

. A performance bond, cash escrow or letter of credit must be required to
provide the resources to'apply the necessary conservation measures when
violations occur.

Positive enforcement based on program administration which is fair and
equitable cannot be over emphasized.
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4

The most important element stems not from legislation or.regulation

but from a coriservation ethic. Therefore, an eduCation-information

program to gain an Understanding and acceptance of the program by

developers, equipment operators, planners, designers, landscape

architects and the ptiblic at large is paramount. ,One should develop

the realization that, almost without exception, conservation

does not cost; it pays.

Determining the Effectiveness

It is important tp schedule a comprehensive review and evaluation

of the overall erosion and sediment program at least once every

three 3iears. Such evaluations should identify any factors contri-

buting to weaknesses of the program. Positive action should be

taken to alleviate such weaknesses.

In order to review and evaluate the effectiveness of an erosion

and sediment control program, a benchmark should be established,

preferably, prior to the enactment of the control program. This

benchmark would be established by the identification and evaluation

,of the nature and magnitude of erosion and sediment problems. Then,

the problems of erosion and sedimentation after the control program

has been in effect could be measured against this benchmark.
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STATE REQUIREMENTS FOR LOCAL tROSI1bN AND SEDIMENT CONTROL PROGRAMS

'

The ErosIon and Sediment Control Law provides that the Vfiginia
Soil and Water Cokiservation Commission shall approve each local control
program. To assist localities in developing a local Erosion and Sediment
Control Handbook, one of the requirements for a local program, the
Commission shall make available, upon requeq., and at cost, the following
pages of the Virginia Erosion and Sediment Control Handbook:

1. All of Part I, "Introduction".

2. Sections of Part II, "Erosion and Sediment Control Planning
and Plans", covering "Guidelines for Erosion and Sediment
Control Planning",-"Guidelines for Erosion and Sediment
Control Plans", and Submission'of Erosion and Sediment
Control Plans".

3. All of Part III, "Erosion and Sediment Control Practices".

The Commission's approval of the local control program shall
be conditioned on tOe following:

I. A Local Erosion and Sediment Control Handbook Applicable to
the Area to be Encompassed by the Local Control Program.
The handbook shall contain--

A. An Erosion and Sediment Control Ordinance. If,some or all
of the provisions for erosion and sediment control are
contained in other ordinances such as subdivision, grading,
zoning,"etc., include copies of each ordinance yith the
sections concerning erosion and sediment control designated
by a mark in the margin. The proposed ordinances or
amendments to existing ordinances shall be approved as
to legal form and sufficiency prior to.submittal:

B. Guidelines for Erosion and Sediment Control Planning and
Guidelines for Erosion and Sediment Control Plans from
Part II of the State Handbook.

If adopted verbatim from the state handbook, a
certified statement to this effect by the4county
administrator, chairman of the board of supervisors,
town or city manager, or town or city mayor or chairman
of the soil and water conservatiori district will -

suffice. Localities may develop their own approach in
utiaizing these guide.lines, provided that the minimum
state guidelines are met and detailed information and
requirements that will be utilizedeare submitted far
review.
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1

O. Submission of Erosion and Sediment Control Plans from

Part II of the State Handbook. If adopted verbatim

from the state handbook., a certification will suffice.

If this item is adequately covered in the plan submission

--a-developed by the locality in their procedure for
"Plan Submission and Review, On-Site Inspection, and '

Ordinance Enforcement" (from Part V of the state hand-

book), it need not be duplicated as a -§ep-arate section'

of the local handbook. Therefore, submit either

(1) a certification, or (2) a statement that this item

is adequately covered elsewhere in the local handbook

and indicate by reference where it is covered.

D. ,..Procedures for Plan Submission and Review, On-Site

Inspection, and Ordinance Enforcement. See guide-

lines for development of these procedures in Part V

of the state handbook.

E. ,Siandards and Specifications for Mechanical and Vegetative

)I4actices. The minimum standards and specifications
;icontained in Part III of the state handbook must be met .

in the local control program or more stringent standards

,and specifications may be adopted. If the standards

and specifications contained in the state handbook are

to be adopted verbatim, a certification will suffice.

Where the minimum standards and specificatitns are to

be exceeded, copies of those standards and specifications

more stringent shall be submitted. (To facilitate review

by the Commission, any standard or specification not

adopted verbatim from the state handbook, must be identified'

by a mark on the margin of the page to delineate he deviation-

and cross-referenced by page number to the state handbook

on one of the submitted copies.)

II. 'frli Plan for an4 Education-Information Program and a Plan for

Technical Training. For-assistance, see information contained

,in the "Guidelines for Developing Procedures for Plan Submission

and Review, On-Site Inspection, and Ordinance Enforcement"

(Part V of the state handbook).

III. The Estimated Program Cost and Soafces of Funding. This

shall include the following: the number of positions or

shared positions (such as building inspectors who will

inspect fOr erosion control measures) for administration,

plan review, inspection, secretarial and other activities

with cost by positions; the itemized cost of office space,

telephone, postage and other office sppplies, vehicles and

any other; and the source of funding, whether by fees or

appropriations from local revenues or a combination thereof.
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IV. The Projected Date the Erosion and Sediment Control Program
Will Become Effective.

V. General Program DescriiDtion. A general description of the
local Erosion and Sediment Control Program should be given.
Since items I through IV above are to be specifically addressed,
only reference to them is needed here. On the other hand,
other details of the "Program" should be thoroughly explained.
Such oVher details would include', but not be limited to,
provisions for optional requirements such as,performance
bonds, cash escrows, and letters of credkt, collection of
fees, and for appeals to any local body: ;Any cooperative
agreements or relationships with other local jurisdictions
should be explained here as should plans for periodic review
and evaluation of the "Program". Care should be exercised
in development of this section so as not to significantly
duplicate information required in other items.

VI. The Submission to the Commission of Two -Copies of the Above
Items or Proper CertificationsWhere Appropriate.

VII. Handbook Submission. Since elements of a local handbook will
be submitted rather than a complete handbook, one copy of the
approved and completely assembled handbook shall be submitted
as soon as it is available.

VIII. Commission Action on Disapproval. In the event the Commission
cannot approve the...4<al control program as submitted, the 4
Commission may disapprloke the program and specify what is
needed for approval, or fhe Commission may approve the program
contingent upon the correction of the deficiency.

V-7
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12.;SPONSIBILITY AND ALTERNATIVES FOR LOCAL CONTROL PROGRAMS

Virginia's Erosion and Sediment Control Law provides for two processes
in its implementation:

Q.
Development of a statewide soil erosion and dediment control
program containing standards, guidelines, and criteria to be adopted
by the Virginia Soil and Water Conservation Commission by July 1,
1974.

Development and adoption of local control programs which meet the
minimum standards, guidelines, and criteria of the state program
but which may include more stringent,standards. (Although more
stringent standards may be adopted, this does not mean that more
stringent requirements for approval of the erosion and sediment
control plan or peAmbit issuance other than thdse provided by state
law can be adopted nor does'it mean that local government can
require compliance for those land disturbing activities.j.excluded
by state law.)

These local control programs,are to be carriedout by soil and.water
conservation districts., by cOunties, Cities, and incorporated towns, or
jointly.

By July 1, 1975, any county, citysor town (within a district) may
adopt its own control program which has been approved by the
Commission (optional as to a joint venture with the district).

In any county or city, within a district,which has not adopted /

its approved program by July 1, 1975, the district shall de- .

velop, adopt, and submit a-program by January 1, 1976,, and
within twelve months after the program has been approved by the
Commission; establish standards for the control of erosion and
sediment.

Counties and cities not within a district shall develop, adopt,
and submit a program-by January 1, 1976, and within twelve
months after the program has been approved by the Commission,
establish standards for the control of erosion and sediment.

Any incorporated town, lying within a county which adopts its own
erosion and sediment control program, must adopt its own program, or

adopt jointly with the county, an erosion and sediment control .programt or
authorize the county to adopt the program for the town. If a town lies
within the boundaries of more than one county, such town shall be considered
to be who14 within the county in which the larger portion of the town

When a town adopts the program jointly with the county or- authorizes
the countY,tq adopt the program for the town, the permit issuing authority
and enforcement authority are exercised independently,by each jurisdiction;
the county plan approval authority will extend over both jurisdictionsj

.
and inspections may be handled by any arrangement between the two juris-
dictions. Therefore, in developing the local control programs and "Pro-

V-9

242



,

cedures for the Plan Submission and Review, On-Site Inspection, and
Ordinance EnforcementP, appropriate parts of those procedures must be
modified to show the requirement.of the county and town (s) with respect
to site plan, grading, building and other permit requirements and the
requiremOtp,for bonding,Cash escrow, etc.

,J4 _

Some tors to be Consi'dered in Developing a-Local Control Program

The basic factor are plan approval, inspection and enforcement. If

41Cf.Cfactors, then clOSely related are the functio %following:
overall program.adminiftration, (2) the re.''0 74;-nt of fees for plan

review and inspection, (3) the requirement of a pe Ormance bond, cash
escrow,or later of credit and (4) the.issuance permits for land dis,-

turbing activities and/or notifying permit issuance authorities of an
approved erosion control plan. For-some localities, all of these factors
(and functions) may appropriately be handled by one exitting-department
of local government. Even iri such cases, consideration may be given to
the soil and water conservation district being the'plan approving authority
or being-given some.other responsibility.

Many localities do not have a department of local government that can
assume the responsibilities of the local control program, but alternatiVes

''do exisf. For example, the zoning administrator, county engineer or the
building inspector could be the overall program administrator. The'district
or the program administrator could be the plan approving authority. The

building inspector, program administrator, district or some combination
thereoff, can inspect. Enforcement can be-Jvested with the program administra-
tor. Fee and performance bond requirements can be handled by the pro-
gram administrator. The program administrator can be adthorized to_issue
land disturbing permits' or other permits. Where the Commissioner of Revenue
,or some person other than the program administrator'is issuing building or
other permits for land. disturbing activities, the program administrator
will notify the'Commissioner or that other person that ah erosion and sedi-
ment control plan has been approved so that the permit can be issued.

At Approach to Developing_a Local Control Program

Establish a committee composed of representatives from the County and
the district director& within the county and the/aktrict technician.' The
committee can --

Estimate the number of erosion and sediment control plans 'that
wilkrbe submitted annually, the nuMber of manhours available to

dp the workload and.the additional manhours needed for plan
w. .4

Look at the remaining factors of a local control program and the
existing resources of the county and the district in meeting
these needs, and identify and estimate the cost of additional
resources needed.
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Identify and estimate the'cost of such items as office space,
telephone, files, postage and other office suppUes, vehicles
and secretarial help.

Develop a flow chart showing the existing requirements for devel-
opment(subdivision plans, site plans, permits, etc.)

Interfuse tfie recluirements of erosion and sediment control with
existing requirements so that costs and delays in construction
will be minimited. Further delays may be prevented when pro-
visions are made for simultaneous submission and review of various ..

types of plans which may be required.

Recommend levels of responsibility in the local program for the
county and the distPict.and identify by title the person or agency
responible.

,Recommend source of funding such as a fee system for plan review
and inspection, or by county appropriation or by a combination
of the -nab.

Recommend, when it is proposed that the district have a respon-
sibility requiring additional manpower, whether Such persons will
be district employees fUnded by the county or.whether such persons
will be county employees assigned,to the diStrict.

Alternative Levels of Resporisibility

The following,page on "Alternative Levels of Responsibility for Local
Erosion and Sediment Control Programs" outlines various county (city Or town)
and district combinations of responsibility.- It sliould be noted that the-
enforceMent on land distUrbing activities requIring a-permit is vested with
the county, except in column "P" where the county agrees to give the
authority and the district'agreeS to accept the authority by joint resolution .

of the two governing bodies. . It should also be noted,that the county cannot'
divorce itself of responsibility in, a local control program. The county and
not the district i authorized to, charge fees for plan review and inSpection,
tax for other 'progi.,am costs or require a performance bond, cash escrem

41.

letter of credit. Therefore, the county having an interest in its 1and;44
and water resoUrcea has a responsibility in supporting the distriCii in'
achieving those objectives identified as."Elements of an Effective Irosion
and Sediment Control Program".

t
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ALTERNATIVE LEVELS OF RESPONSIBILITY FOR CAL F,ROSION AND SEDiMENT CONTROL PROGRAMS

(Listed.in columns of increasing distriCt involvement, going from Column "A" in which a district

has no responsibility to Column .Y.F" where there is maximum district responsibility.)

A

County adopts*

program and

ordinance /

County approves

conservation plans

:County issues

building, grAing,

and other perllts

County inspects'nd'

serves notice to

comply and takes

legal action

against violators

N.)

245

Same as "A" with

district serving

in adviscry

capacity for the

county's program

and district reviews

and comments on

conservation plans

County adopts

program and

ordinance

District

approves

conservatir

, plans

County issues

building,

grading, and

other.permits

District may

inspect,

monitor', or

make.reports

County serves

notice to

comply, takes

legal action

against

violators

*Where "county" is used, "city" and "Incorporated town

,E) $

(Alternatives A,B,C, and'D,provide for adoption of the

a district. In such cases as in alternatives E and F

of thg State program or by January 1, 1976.),

County adopts

program and

ordinance

District

approves

conservation

plans

County issues

building,

grading,. and

other permits

County inspects,

monitors, and

enforces on

plan requiring

a permit

District

inspects,

monitors, and

services notice,

to comply and.

County takes

legal action

against,

vio1atos where

permits 1are not

required

District adopts

program

District approves

.conservation

plans

County issues

buildihg,

grading, and

other permits

County

inspects,

monitors,,and

enforces on

plans requiring

"a permit

"District inspects,

monitors, serves

notice to comply,

takes legal actibn

against violators

where permits are

not required

District adopts

program

District approves

conservation

plans

County issues

building,

grading, and

other perMits

District inspects,

monitors, and

enforces on all

, conservation plans

(requires a joint

resolution of

county and district)

is also appropriate..

program by July 1, 197,except for those local jurisdictions not, within

t e program would need to be adopted within 18 months after adoption
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GUIDELINES FOR DEVELOPMENT
OF

PROCEDURES FOR PLAN SUBMISSION AND REVIEW,
ON-SITE INSPECTION, a .

AND ORDINANCE. ENFORCEMENT

1

After the decision has been made as to who will have what respc --. iL:lity

in the local control program, the procedures for plan sUbmission anc rev_ew,
on-site inspection and ordinance enforcement can be developed. These pro-
cedures placed in the local Erosion and Sediment Control Handbook will be
a useful tool in informing the public of program requirements and provide
an outline of how the program is implemented.

The ordinance provisions and the procedures provisions must be cor-
ielated. Possibly, wording in the ordinance can be reduced when such pro-
visions are included in the procedures and the procetures are adopted by
reference in the ordinance.

I. Guide for Counties, Cities, and Towns

This guide is to be used when the county, city or town enacts the
ordinance and adopts the program. It is to be used regardless of
whether or not'implementation involves a soil and water conserva-
tion district and is to be used where there is no district.

A. Statement of References

1. List by chapter and section numbers the erosion and
sediment control ordinance.

2. If.applicable, list by ch-apter and section numbers the
amendments to subdivision, grading, zoning, or other\ordinances
containing provisions for erosion and sediment control.

3. Wk6.--applicable, list by chapter and section numbers the
provisions of other ordinances relating to a building per-
mit, site development plan, subdivision plat, or other
provisions dealing with permit requirements for land dis-
turbing activities or other local provisions requiring the
coordination and review of the erosion and sediment control
plan or a preliminary plan.

B. Plan Submission and Preliminary Erosion and Sediment'Control Plans

This section should be developed in coordination with Sections C
and D. It should state the number of copies of plans required to I.

be submitted and to whom they are to be submitted.

)

1. In the absence of an application form developed by the local
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jurisdiction, the letter of transmittal may contain the
following information:

a. The naMe, address and phone number of the applicant.

b. The name, address and phone number of the landowner of
record.

c. The name, address and phone number of the person respon-
sible for carrying out the plan.

d. Che name, address and phone number of the person prepar-
ing the plan.

e. Location of the site, including lot number and tax map
page number (relate to location requirements on the
,"map" in Part II, "Guidelines for ErosiOn and Sediment
Control Plans", of the Erosion and Sediment Control
Handbook, which may be Sufficient in some jurisdictions).

f. Other information as determined by the local juris-
diction:.

2. The local jurisdiction may require that a preliminary erosion
and sediment control plan be submitted with a preliminary site
plan. The preliminary erosion control plan should not be
cluttered wi_th detailed control measures and might contain
the following information:

a. Soil boundaries of all major soil types.

b. Apicoximate limits of clearing and grading.

c. Tentative means of erosion and sediment control.

d. Phasing of development to minimize area and duration-of
exposure.

C. Department or Person Responsible:

(Enter in blank the name of department or title of person having
overall administrative responsibility for the local control pro-
gram, such as the Department of Public Works, Director of Public
Works, Zoning Administrator, County Engineer,..Building Inspector
or other department or position. See Sections B, D and K of
this.outline.)

D. Plan Approving Authority:

(Enter in blank the name of department, title of person or dis-
trict who has teen Osignated to receive,review, approve or dis-
approve erosion and sediment control planS such as the soil and
water conservation district, Department of Public Works, Director
of Public Works, Planning Office, DireCtor of Planning, County

V-14
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Planner, County Engineer or other. This could be the same as
Section/13 or C of this outline if the soil and water conservation
district is not designated as the plan approving authority.)

<-1. The preparation and submission of an erosion and sediment
\< control plan to the .(plan approving authority), (mailing

\ address), (telephone number), shall be the responsibility
of the owner, lessee, or duly authorized agent of either
the owner or lessee.

2. In determining the adequacy of the plan,,the (plan approving
authority) shall be guided by the requirements and recom-
mendations contained in the (name of locality) Erosion and
Sediment Control Handbook.

3. The plan shall be approved, within 45 days from receipt thereof,
if such plan meets the requirements of the local control prp-
gram, and if he person responsible for carrying out the plan
certified that e will properly perform the control measures
included in the lan.

4. If the plan is sapproved, within 45 days from receipt thereof,
the (plan app ving authority) shall specify in writing such
modifications, terms, and conditions as will permit approyal
of the plan and communicate these requirements to the applicant.

5. If no action is taken by the (plan approving authority) within
45 days of receipt of the plan, the plan shall-be deemed ap-
proved. Certificatibn of this fact shall be provided by the
(plan approving authority) to the persce or agency issuing
grading, building, or other permits for activities involving
land disturbing activities so that such permits may be issued.

6. A plan for which land disturbing activities involve lands
under the juri,Ediction of this local control program and one
or more other local control programs may, at the option of
the applicant, be submitted to the Virginia S il and Water
Conservation Commission for review And appdro al rather than
'submission to each jurisdiction concerned.

7. An approved plan may be changed --

a. 41ere inspection has revealed the inadequacy of the,
plan to accomPlish the erosian and sediment control
objectives of the plan, the appropriate modifications
to correct the deficiencies of the plan are agreed-to
by the plan approving authority which approved.the
plan and the personresponsible for carrying,out the
plan;

or

b. When tne person responsible for carrying out the approve

g V-15
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plan finds that because of changed circumstances or for
other reasons,the approved plan cannot be effectively
carried out, and proposed amendments to the plan, consist-

,. ent with the requirements of the local control program,
are agreed upon by the.(plan approving authority) and
the person responsible for carrying out the plan.

(Further development of this section may be necessary'to coordinate
other functions of local government involving site plans, subdivision
plans, etc.)

E. Issuance of Grading, Building, or Other Permits

1. The (Commissioner of Revenue,'department of local government,
or any agency authorized under any other law to issue grading,
building, or other permits for land disturbing activites) shall
not issue (grading, building, or other permitiT unless

.
,

a. The applicant submits with his applitAi6n44the approved
ot

erosion and sediment 'dontrol plan, ,

:-

or
There is certification of'such approved,P2an fr -tale

(plan approviilg authorityY or certification that aplan
was submittO and no-aCtidn was takedwithin the45'days,-

.

'or
,c. Therecertification from the Virginia Soil andWater

Conservation Q9Damission, ween applicabae that the plan
,i4,

has bAn appro4e'a. .. il. '

I ,

J ,2.' ,When the:pQrmit issuing.authorW dofs not have,ih hand a
,c*rtificatiop that the pers8n respon.0±ble'for c'arrying-Out

,

,,, cilleglap,-h0 certified thatvte will;properlyArform the-
tippntrormeauresincludea kn'the glan or notification from

° ,the plan aArovi g-authori-W, or thefoillmission, when,applic-
,,..-,,, \k+C, 14, that, uc certHication has beenobtained, tht perffilt

(issuing aut y shall Obtai 'the certlficat4on "oft'performT

an,ce Pi,ift., t e itsUance o the permi. . --

\I.; , '% V:4 silAOS p-
4) .., .

F:, Performance Boltd:Cash Escppw, Lqter:LorInit,(
,

tional)-

'"Whtle'this req., meq ;is optio4Cth, such quemens a necessary
,4 element of an effective'bontrol' program: ;.Subsectiblis below, -par-, . .

4.-ticularly Section 1,4Will have -66, be 'developed to meeciocal.situ.- N.

ationSland reqAj,rementt impos d. A -decision mpst be made on each
,

-
proposed,lana.disturbing.'act ity as td the prOvi4sions,(amowt of
coverage 9Ordol1ars requipec.?,etc. ).undeasonablepeformance,

bond,A.sh escrOW, lett aner; credit, or y combinatiOn thereof,,-

' 'Or,such cther legal arr ,..'(=mpnt-which ave acceptable tothe4:

(i.ocal,g9 rning body) t,,,bArte that conservation measureAcolild
be t ken.bthe,county,,citg r town at -,fleapplicant's exg1100,

°:'hkul-'he fail Cithin:.4Ehe.tim sPeci to initiate appropriate
nsetvation action Aich may bé require .of him as a result of%

%

^N
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his land disturbing.activites.<,,Such requirement may be a con-
dition for issuance of building, grading, or other permits.
^If so, a system.of notifying the permit issuing authoritY must
be developed if the authority for issuing/permits is not
veSted with the authority which determines and requires the bond,
escrow, etc. Where the Commissioner of Revenue issues building
permits, the responsibility for determining the bond, escrow, etc.
and administering the requirements should be the plan approving
authority or the authority having overAl administrative respon-
sibility for the local control program. Where a soil and water
conservation district'is designated as the plan approving authority,
the district shall have no responsibility concerning the bond,
escrow, e c., beyond that of advising on the cost of installing
emergency onservation measures, if rvauested.

1. No permit- for (grading, building or other permits 4.nvolving
lend disturbing activities) shall be issued by the (ff6ililIssioner
of Revenue, department of local government, or any agency
authorized under any other law to issue grading, building, or

.other permits for land disturbing activities) until the re-
quirements of the (could designate a department or title listed
in Section B, C, or D of this outline except a soil and water-
conservation district) have been met with respect to a perform-
ance bond, cash escrow, letter of credit, or any combination

thereof, or such other legal arrangement acceptable to the
(same department or position asimmediately above) to ensure
that emergency measures could be taken by the (county, city or
town) at the applicarit's expense should he fail within the
time specified to initiat4 appropriate conservation action
which may be required of him as a result of his land disturbing

o activity.

2. Certified checks shall be, made payable to the Treasurer of
(city, county or town). NOTE: ,Cash escrow should be dePOsited
in individual interest bearing accounts with the interest
accruin to the person putting up the cash.

3. Within 60 days of the cpmpletion of the land disturbing activity,
such bond, cash escrow, letter-of credit or other'legal arrange-
ment, or the unexpended or un,JDligated portion thereof, shall
be refunded to the applicant or terminated, as the case may be.

4. These requirements are in addition to all other provisions of
law relating to the issuance o: such permits and are not intended
to otherwise affect the requirements for such permits.

G. Erosion and Sediment Control Agreement.
us*

Some legal instrument should be executed by each applicarkt for an
approved erosion and sediment control plan to provide right-of-
entry by the appropriate persons for the purpose of inspection;
monitoring, and installation, reinstallation, or maintenance of

V-17
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erosion and sediment control measures ir the event the applicant
fails to install or maintain such measures after notice in writing.
This "right-of-entry clause" should be incorporated in the require-
ments of the performance bond or other legal requirements under
that section. For those projects involving land disturbing activi-
ties'for which no performance bond or other legal requirements
include the "right-of- entry clause", an erosion and sediment
control agreement should be executed by the applicant to provide
the "right-of-entry".

H. Fees (optional)

Fees are to be used if the county, city or town desires to charge
the cost of the local 'control program to thOse involved in land
disturbing activities.

I. Appeals on the Erosion Control Plan, Bonding, Cash Escrow, Etc.
(optional)

While this is an optional provision, it is recommended that a
mechanism be established to provide for an administrative appeal
on the requirements of an erosion control plan and/or the require-
ments, if any, for a performance bond, cash escrow, etc. The
appeal could be made to the governing body of the county, city
or town, or to a Board of Appeals for Erosion and Sediment Contrdl
appointed by the governing body of the county, city or town, or
appeal to some other body already established in the local juris-
diction. Any appeal should be filed within 30 days of,the date
of any decision.

J. Education - Information and Technical Training Programs

While this is also an optional provision in the local Erosion and
Sediment Control Handbook,each local altrol program submitted
to the,Virginia Soil and Water Conservation Commission shall
Include a plan for education, information, and technical train-
ing programs. This plan shall include --

The means whereby developers and.others affected will be
informed as to the requirements of the local control program
and the education materials to be used for this purpose.

2. The proposed plan for training seminars for developers,
engineers, landscape architects, consultants, contractors
and others iniolved in the technical aspects of erosion and
sediment control.

3. The prOposed plan for training workshops for local government
and soil and water conservation district personnel having
responsibilities in the local control program such as inspec-
tion, plan review, and administrative duties.

4. The department or title of person having the responsibility
for the education-information program and the department or

Vl8
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title of person havingsthe responsibility for technical
Faining prograws.

A systematic plan for training such as annual training pro-
'grams or refresher courses.

6. An initial training program for new employees or employees
suCh,as building inspectors who are assigned responsibilities
in erosion and sediment control for which they have had little

,

or:no:training.

Assistance in-planning and conducting local technical training programs
may be available from state and.federal agencies and associations.
These programs may te conducted on a regional basis or limited to
a local jurisdiction.

K. On-Site Inspection and Ordinance Enforrement:
(Enter in blank name of'department or'title of person designated
in Section B, C, or D of this outline, except a soil and water

-conservation district.)

1. Responsible for developing and implementing a systematic'
program for on-site inspection to ensure that the erosion
and sediment control measures on approved erosion contrOl
plans are actually provided (the actual inspection may be
the responsibility of a'building inspector or someone elSe).

2. Responsible for developing and implementing a file system
by land disturbing projects. The file should contain a
record of each inspection, date of inspection, date land

disturbing activities commenced and comments concerning
compliance or-non-compliance.

3. In cases of non-compliance, the report shall contain state-
ments of the conservation measures needed for compliance
and a recommended time in which such measures should be
commenced and/or completed. Such reports shall be communi-
cated immediately to (same as Section K above).

4. Upon determination that a violation exists the (same as
Section Z) shall prepare either:

a. A gotice to Comply which shall contain a detailed
description of the conservation measures necessary for
compliance. When no action is taken within (48 hours)
of delivery of the Notice to Comply, the (same as
Section K) shall prepare a letter of intent to utilize
the performance bond, cash escrow or other legal arrange-
ment to apply the conservation measures to correct the
deficiency. This letter of intent will be cleared
the (county, city, town) Attorney and sent by registertd
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mail to the person reSponsible_for carrying out the plan.
If'no action is taken within the time specified in the
letter, dependent on the urgency of the action, the
(person designated to act on behalf of the county, city or
town) will be requested in writing, with a copy to the
person responsible for carrying out the plan, to undertake
the corrective conservation measures. (This subsection

4a is to be developed for land disturbing activities for,
which a performance bond, cash eScrow or some other legal
arrangement has been made whereby the county, city or town
may take action to apply conservation practices when the
approved erosion control plan is not being followed.)

or

A Notice tp Comply which shall contain a'detailed de-
scription of the conservation measures necessary for
compliance and the time within which such conservation
measures shall be completed. Such Notice shall be served
by registered or certified mail to the person responsible
for carrying out the erosiolf control plan. If the con-

servation measures are not completed within the time
specified, the (same'as Section K)'shall notify in writing
the governing body of the (county, city or town) of the
circumstances and recommend whether or not legal action
should be taken against the viplator. (This subsection

4b4is to be developed for all land disturbing activities
covered upder the local control_program for which d
performande-bond, cash escrow, etc. is not required.)

5. The (same as Section K) shall notify all permit issuing

A authorities when a Notice to Comply has been issued to.
withhold all future permits to the violator until the vio-
lation is corrected, and, upon failure to comply within the
time specified in the Notice to Corply, the permit for the
project in violation may be revoked.

6. The (same as Section K) shall be responsible for handling
complaints concerning absent or ineffective erosion control
.me sures.

7. n, upon i;Avestigation, it is determined that ineffective
erosion control measures are being followed, but such measures
comply with the approved erosion control plan, the (same as
Section K) sfiall notify the (plan approving authority).

(See Section D-7 of this outline.)
0

II. Guide for Soil and Water, Conservation Districts

Any soil and water conservation district may adopt an erosion and
sediment control program, subject to approval of the Virginia Soil
and Water Conservation Commission, to be effective in localities not
havingadopted their own program by July 1, 1975. Such action,gives

the same legal authority as adoption of an ordinance.
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A. Statement of Reference (Describe scope of program and list date

on which the district took action adopting it.) '

-
B. Plan Submission and Preliminary Erosion and Sediment Control Plan.

(See Part I, Section B of this outline and use apRropriate informa-
tion.) 0

C. Department or Person Responsible (Not Applicable)

D. Plan Approving Authorrty (See Part I, Section.B of this outline.)

E. Issuance of Grading, Building, or Other Permits
The district will not issue permits but will certify to the
appropriate permit issuing agency either that the submitted
erosion and sediment control pion was approved or that no action
was taken within the 45 days.

F. Performance Bond, Cash Escrow, Letter of Credit
(See Part I,Section F of this outline this responsibility lies

with the county, city or town, not the district.)

0

G. Erosion and Sediment Control Agreement (See Part I, Section G of

this outline.)

H. Fees (See Part I, Section H of this outline this responsibility
is with thiP county, city or town, not the district.)

I. Appeals on Erosion Control Plan, Bonding, Cash,Escrow, Etc.
tett,

1. Erosion Control Plan; Appeals on the district's decision re-
garding the plan may be made to the Virginia Soil and Water
Conservation Commission provided the district is so notified
and given an opportunity to further negotiate for a period
not to exceed five working days.

r

2. Bonding, Cash Escrow (See Part I, Section I of this outline
it is the responsibility of the county, city or town to provide
and appeal mechanism.) _A

J. Education - Information and Technical Training Programs
(See Part I, Section J of this outline.)

K. On-Site Inspection and Enforcement
44,

The county, city or town will inspect, monitor and enforce on plans

requiring g permit, while the district will inspect, monitor, serve
notice to comply and take legal action against violators where permits
are not required. However, by joint resolution of the two governing
bodies, the district will inspect, monitor and enforce on all projects
requiring a plan. (See Part I, Section K of this outline for
development in accordance with the provisions stated above.)
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MODEL EROSION AND SEDIMENT.CONTROL ORDINANCE

(name of locality)

Erosion and Sediment Control Ordinance

Section 1 Title .

This ordinance shall be known as the "Erosion and
Sediment Control Ordinance of thame of locality),
Virginia".

Section 2 Purpose

The purpose of this ordinance is to conseK,ve the
land, water, air and other natural resources of
(name of locality) and promote the public health and
welfare of the people in (name of locality) by
establishing recipirements for the control of erosion
and sedimentation, and by establishing procedures
whereby these requirements shall be administered and
enforced. '

Section 3 Authorization

This ordinance is authorized by the Code of Virginia,
Title 21, Chapter 1, Article 6.1., known as the
"Erosion and Sediment Control Law". This article
provides for a comprehensive statewide program wit
standards and guidelines to control soil erosion
sedimentation, which is implemented on the local
level.

Section 4 Definitions

As used in this ordinance, inlens the context clearly
i'ndicates otherwise.

4-1 Administrator: The representative of the Governing
Body who has been appointed to serde as the agent
of the Governing $ody in administrating this ordinance.

4-2 Governing body: The (type of goyerning body) of
(name of Ideality).
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4-3 Lstrict Or sIbil and water conservation district:

Means a governmental subdivision of the State, and
a\public body corporate and politic, organized in
accordance with the provisions of the Soil Conser-
vation Districts Law, Title 21, Chapter 1, Code
of Virginia as amended.

4-4 Land disturbing activity: Means any land change
which may result in soil erosion from water or wind
and the movement of spdiments into State waters or onto
lands in the State, including, but not limited to,
clearing; 'grading, excavating, transporting and filling
of land, other.than federal lands, except that the term

shall not include: (i) such minor land disturbing
activities as home gardens and individual home
landscaping, repairs and maintenance work; (ii)
individual service connections and construction or
installation of public utility lines,; (iii) septic
tank lines or drainage fields unless included in an
overall plan for land disturbing activity relating
to construction of the building:to be served by the
septic tank system; (iv) surface or deep mining,
neither shall it include tilling, planting or harvesting
Of agricultural, horticultural, or forest crops;
(v) construction, repair or rebuilding of the tracks,
right-of-way, bridges, communication facilities'
and other related structures and facilities of a
railroad company; (vi) preparation for single-family
residences separately built, unless in conjunction
with multiple construction in subdivision develop-
ment; (vii) disturbed land are& for commercial or
noncommercial uses of less than ten thousand square
feet in size; provided, however, that the governing
body of the countY, city, town or district, may reduce
this exceptipn to.a smaller area of disturbed land and/or
qualify the conditions under which this exception
shall apply; (viii) installation of fence and sign

posts or telephone and electric poles and other kinds

of posts or poles; (ix) shore erosion control projects

on tidal waters recommended by the soil and water
conservation districts in,which the projects are
located or approved by the-Marine Resources Commission;

(x) emergency work to protect life, limb or property,
and emergency repairs; provided that if the land
disturbing activity would have required an approved
erosion and sediment control plan, if the,activity
were riot an emergency, then the land area disturbed

shall be shaped and stabilized in accordance with the

requirement of the local plan approving authority or
the Commission when applicable.

1. (

V-24

257



4-5 Person: Means any individual, partnership, firm,

association, joint venture, public or private corporation,

trust, estate, commission, board, public or private

institution, utility, cooperative, county, city, town

or other political subdivision of this State, any

interstate body, or any other legal entity.

4-6 Town: Means an incorporated town,

4-7 Conservation standards or standards: Means the criteria,

.
guidelines, techniques, and methods for the control of

erosion and sedimentation.

4-8 Conservation_plan, erosion and sediment control plan or

plan: Means a document containing material for the

con4ervation of soil and wqter resources of a'unit or

group of units of land. It may include appropriate

maps,,an appropriate soil and water plan inventory

and Trianagement information with needed interpretations,

and a record of decisions contributing to conservation

treatment. The plan shall contain all major conservation

decisions to assure that the entire unit or units of

land will be so treated to achieve the conservation

objectives.

4-9 State erosi,on and sediment control program or State

program: Means the program adopted by the Commission

consisting of conservation standards, guidelines and

criteria to minimize erosion and sedimentation.

4-10 Local erosion and sediment control program or local

is control program: Means an outline or explanation of

the various elements or methods employed by a district,

county, city, or town to regulate land disturbing

activities and thereby minimize erosion and sedimentation

in compliance with the State program and may include

such items as a local ordinance, policies and guidelines,,

technical materials, inspection,'enforcement and evaluation.

4-11 Plan approving:authority: Means the district or county,

city, 'or town, or a department of a county, city;--or-9own,

responsible for determining-the adequacy of a conservation

plan submitted for land disturbing activities on a '

unit or units of lands and shall approve such plan if

the plan is determined to be adequate.

r-.
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4-12 Commission or Virginia Soij. and Water Conserliation
Commission: Means the ageicy created in 1521-6 of the
Code of Virginia.

4-13 Clearing: Means any activity which removes the vegetative
ground cover including but not limited to the removal,
root mat removal and/or topsoil removal.

4-14 Filling: 'Means any depositing or stockpiling of earth
materials.

4-15 Excavating: Means any digging, scooping or other
methods of removing earth materials.

4-16 Grading: Means any excavating or filling of earth
materials or any combination thereof, including the
land in its excavated or filled condition.

4-17 Transporting: Means any moving of earth materials from
one place to another, other than such movement incidental
ito grading, when such movement resultt in.destroying
the vegetative ground cover either by tracking or .the
_buildup of earth materials to the extent that erosion
.amd sedimentation will result from the soil or earth
materials over which'such transporting occurs.

4-1% Land disturbing permit: Means a permit issued by the
(county, city or town) for clearing, filling, excavating,
grading or transporting, or any combination thereof,
on all lands except privately owned, occupied or operated,
agricultural, horticultural or forestry lands.

Section 5 Local Erosion and Sediment Control Program

5-1 This ordinance, the "Guidelines for Erosion and
Sediment 'Control Planning", the "Guidelines for
Erosion and Sediment Control Plant", and the "Procedures
for Plan Submistion and Review, On-Site Inspection,
and Ordinan .7 Enforcement" shall be anintegral part
of the (name locality) erosion .0d sediment control
program and in luded in the (name'of locality) Erosion

ft

and.Sediment C ntrol Handbook.

5-2 The guidelines, procedures, and other elements of
the local control program, shall be developed'consistent
with the State program and guidelines. Upon develop-
ment, the local program shall be adopted by the
(name of locality).

4.
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5-3 To carry out the local control program, conservation
standards shall be established. Such standards
,shall,include criteria, guideli*s, techniques, and
methods'for the,control of erosiOn and sedimentation.
The effective date of the adoption cif such standards
lphall be the effective date for implementation of the
local control program. (See subsection 6-1 of this
ordinance.) The conservation standards shall be
included as Part III of the (name of locality)
Erosion and Sediment Control Handbook.

5-4 The "Guidelines for Erosion and Sediment Control
Planning", the "Guidelines for :-osion and Sediment
Control Plans" and the conservation standards, shall
be used by the applicant, making a submittal under
the provisions of this ordinance, in preparing his
erosionand,sediment contTol plan. The (plan approving
authority) in considering the adequacy of such sub-
mitted 'plan "shall be guided-by the same guidelines
and'standards.

Section 6 Regulated Land nsturbin ^ctivities

6-1 Except as provided in subsections 6-2, 6-3, and 6-4, no
person shall engage in any land disturbing activity
after (the effective date of the adoption of conser-
vation standards)'until he Itas submitted to the
(plan approving authority) an erosion and sediment
plan for such land disturbing activity and until that
plan has-been reviewed and approved by,the (plan
approving authority).

6-2 Any person who owns, occupies, or operates private
agricultural, horticultural or forest lands shall
not be deemed to be in violation of this ordinance
for land disturbing activities which result from the
tilling, planting or harvesting of agricultural,
horticultural or forest crops or products or engineering
operations such as the construction of terraces,
terrace outlets, check dams, desilting basins, flood-
water retarding structures, channel improvements,
floodways, dikes, ponds, ditches, and the like; the
utilization of strip cropping, lister furrowing,
contour cultivating, and contour furrowing; land drainage;
land irr ation; seeding and planting of waste, sloping,
abandon r eroded lands to water-conserving
and er preventing-plants, trees and grasses;
foresta and reforestation; rotatiorl, of crops;
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soil stabilization with trees, grasses, legum4s, and
other thick growing, soil holding crops; retardation
of runoff by increasing absorption of rainfall; and
retirement from cultivation of steep, highly erosive
areas and areas now badly gullied.or otherwise eroded.
Any person who owns, occupies, or operates private
agricultural, horticultural or forest lands shall comply
with the requirements of this or;dinance wherever
that person proposes to conduct grading, excavating
or filling operations.

6-3 Any State agency that'underfhkes a project involving
a land:disturbing activity.

6-4 Any person whose land disturbing activities involve
lands whiCh extend into the jurisdiction of anothe
local erosion and sediment control program; provide
such person has a plan approved by the Virginia Soil
and Water Conservation Commission. Such persons
shall comply with the requirements of this ordinance
concerning a performance bond, cash escrow, letter
of credit, any combination thereof, or such other legal
arrangement as is acceptable to the (permit issuing
authority).

/ft

6-5 Whenever a land disturbing activity is proposed to
be conducted by a contractor performing construction
work pursuant to a construction contract, the pre-
paration, submission and approval of the required
erosion and sediment control plan shall be the
responsibility of the owner of the 2vnd.

\

6-6 Nothing in this ordinance shall be construed to
effect any land disturbing activity which is commenced
prior to (the effective date of the adoption of
conservation standards).

Section 7' Action on Erosion and Sediment Control Plans

7-1 The (plan approving authority) shall, within 45 days,
approve any erosion and sedipent control plan submitted
to it if it determines thatOhe plan meets the conser.
vation standards of the local control program and if
the fierson responsible for carrying out the plan
certifies that he will properly perform the erosion
and sediment control measures included 'in the plan and
will comply with the provisions of this ordinance.
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7-2 The (plan approving authority) shall act on all plans
submitted to it within 45 days from receipt thereof
by either approving said plan in writing or by
disapproving said plan in writing and giving the
specific reasons for its disapproNial. When a plan
submitted for approval pursuant to this ordinance is
found, upon review by the (plan approving authority),
to be inadequate, the (plan approving authority) shall
specify such modifications, terms, and conditions as
will permit approval of the plan and shall communicate
these requirements to the applicant. If no action
is taken by the (plan approving authority) within the
time specified above, the plan shall be deerred approved
and the person shall be authorized to proceed with the
proposed activity.

7-3 An approved plan may be changed by the (plan approving
authority) which has approved the plan in the following
cases:

Where inspection has revealed the inadequacy of the plan
to accomplish the erosion and sediment control objectives
of the plan, and appropriate modifications to correct the
dgficiencies of the plan are agreed to by the (plan
approving authority) and the person responsible for
carrying out the plan;

or

Where the person responsible for carrying out the approved
plan finds that because of changed circumstances or for
other reasons the approved plan cannot be effectively
carried out, and proposed amendments to the plan,,
consistent with the requirements of thas ordinance, are
agreed to by the (plan approving authority) and the-
person responsible for carrying out the plan.

Section 8 IssUance of Land Disturbing Permit; Fees (both optional)

8-1 Except as provided in subsections 8-2 and 8-3, no
person shall engage in any land disturbing activity
until he has acquired a land disturbing permit from
the (person or department authorized by the local
governing body to issue permits).
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8-2 Any person whose land disturbing ac ivities require
the issuance of.a (grading, building and other)
permit(s) and such issuance is conditioned on an
approved erosion and sediment control plan. Such persons
shall comply with the requirements of this ordinance
concerning a performance bond, cash escrow, letter of
credit, any combination thereof, or suCh other legal
arrangement as is acceptable to the (permit issuing
authority) and to the fees herein levied for land
disturbing activities.

8-3 Any person grading, filling, or excavating on privately
owned, occupied, or operated agricultural, horticultural
or forest lands.

8-4 A plan review and inspection fee of
plus per acre of land to be paid to the
(county, city or town) at the time of filing erosion
and sediment control plans.

Section 9: Approved Plan Required for Issuance of Permits;
Certification; Bonding of Performance

9-1 After (the effective date of the adoption of the
conservation standards), the (permit issuing authority)
shall not issue any (grading, land disturbing, building
or other) permits for activities which involve land
disturbing activities unless the applicant therefor,'
submits with his application the approved erosion and'
sediment control plan or.certification of such appr^v,d
plan from the (plan approving authority), and certification'
that such plan will be followed.

9-2 The (permit issuing authority), prior to the issuance
of any (grading, land disturbing, building or other)
permit, may require from any applicant a reasonable
performance bond, cash escroW, letter of credit,
any combination thereof, or such other legal arrangement
as is acceptable to the (permit issuing authority), to
insure that emergency measures could be taken by the
(local government) at the applicant's expense should
he fail within the time specified to initiate appropriate
conservation action which may be required of him as
a result of his land disturbing activity. Within 60

days of the completion of the land disturbing activity,
such bond, cash escrow, letter of credit or other legal
arrangement, or the unexpended or unobligated portion
thereof, shall be refunded to the applicant or terminated,
as the case may be.

9-3 The.requirements of this section are in addition to all
other provisions of law which relate to the issuance of
such permits and shall not be construed to otherwise
effect the requirements for suCh permits.
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If the (periit issuipg authority or plan alpproving
authority) determines that the ermit-holder has
failed to comply with the plan, the (permit isuing
authority or plan approving authority) shall immediately
serve upon the permit-holder By registered or
certified mail to the address specified by the
permit-holder in his permit application a notice to
comply. Such notice shall set forth specifically the
measures needed to come into compliance with such plan
and shall-specify-the time within which such measures(

....., hall be completed. If the permit-holder fails to
c mply within the time specified, he may be subject

'ttorevocation of the permit; furthermore, he shall be
deemed to be in violation of this ordinance and upon
conviction shall be subject to the penalties provided
by this ordinance.

10-2 With respect to approved plans for erosion and sediment
control in connection with all regulated land disturbing
activities which require no permit, the (plan approving
authority) may require of the person responsible for
carrying out the plan such monitoring and reports, and
may make such on-site inspections after notice to that
person as are deemed necessary to determine whether
the soil erosion and sediment control measures
required by the approved plan are being properly
performed, and whether such measures are effective
in controlling soil erosion and sedimen-S resulting .
from the land disturbing activity.' 'Such person shall
be afforded an opportunity to accompany the inspectors
on any on-site inspection.
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If it is determined that there is a failure tO
comply with the approved plan, the (plan approving
authority) shall serve notice upon the person who
is responsible for carrying out the plan at the address

6, specified by him in his certiFication at the time of
obtaining his approved plan. Such notice shall se.p.

forth the measures needed for compliance and the time
within which such measures shall be completed. Upon

failure oftuch person to comply within the specified
period, he will be deemed to be in violation of this
ordinance and upon conviction shall be subject to the
penalties provided by this ordinance.

_Section 11 Administrative Appeal; Judicial Review

11-1 Final decisions of the (plan approving authority
or permit issuing authority) under this ordinance shall
be subject to review by the (appropriate agency of
the local governing body or by the local governing
body), provided an appeal is filed within 30 days
from the date of any written decision by the (plan
approving authority or permit issuing authority)
which adversely effects the rights, duties or privileges
of the person engaging in or proposing to engage in
land disturbing activities.

11-2 Final decisions of (the appropriate agency o he local

governing body,or the local governing body) under this
ordinance shall be subject to review by (the court
of record of the county or city), provided an appeal
is filed within 30 days from the date of the final ,

written decision which adversely effects the rights,
duties or privileges of the person engaging in or'
proposing to engage in land disturbing activitLes.

Section 12 Penalties, Injunctions, and Other Legal Actions

12-1 A violation of this ordinance shall be.deemed a
misdemeanor and 4,0 conviction shall be subject to-
a finq'not exceeding-6nethousand dollars or thirty
days impriontent for each violation or both.
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12-2 The (permit issuing authority or person designated to
act on behalf of the local governing body) may apply
to the Circuit Court of (county, town or city) for
injunctive relief to enjoin a violation or 'a threatened
violation of this ordinance, without the necessity of
showing that there does not exist an adequate remedy
at law.

12-3 The Commonwealth's Attorney shall, upon request of
(permit issuing authority or person designated to act'
on behalf of the local governing body) take legal action
to enforce the provisions of this ordinance.

12-4 Compliance with the provisions of this ordinance shall be
prima facie evidence in any legal or equitable proceeding
for damages caused by erosion, siltation on.sedimen,tation
that all requirements of law have been met and the
complaining party must show negligence in order to recover
any damages.

Section 13 Severability

41,
If -any provision of this ordinance is held to be
unconstitutional or invalid, such unconstitutionality
orinvalid4y shall not affect the remaining provisions.

Section 14 Effective Date

This ordinance was duly considered, following a required
public hearing held.on (date of hearing) and was
adopted by the (type of government and locality name),
Virginia, at its regular meeting held on (date of
meeting)."

This ordinance shall be effective on and after 12:01 A.M.
(date ordinance becomes effective).

COMMENTS ON THE MODEL ORDINANCE

The idea of developing a model gaading ordinance was discarded because
certain legal difficulties might be encountered. There is no problem
in defining "grading" to include clearing, filling, excavating, grading
and transporting when such term applies to lands other than agricultural, P
horticultural or forestry. However, the all-encompassing definition for
"grading" would be incorrect when applied to privately owned, occupied or
operated agricultural, horticultural.or forestry lands because the state
law excludes clearing and transporting operations on such lands.
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Section 8 includes an optional provision for a "land disturbing
permit". This permit would not be required on those projects for whi.ch
another permit requires an approved erosion and sediment control plan.
Utilizing this approach in conjunction'with a land disturbing permit
has great value for localities in which land disturbing activities are
not covered under existing permits because the requirements for a
performance bond, cash escrow, letter of credit, any combination thereof,
or such other legal arrangement acceptable to the local government are

limited to those projects for which a permit is required.

cJ
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EROSION AND SEDIMENT CONTROL LAW

Title 21, Chapter 1, Article 6.1. of the Code of Virginia
[1950 as amended]

§ 21-89.1. This article shall be known as the "Erosion and Sediment
Control Law"

§ 21-89.2. The General.Assembly has determined that'the lands and
waters comprising the watersheds of the State are great natural resources;
that'as a result of erosion of lands and sediment deposition in waters
within the watersheds of the State, said waters are being polluted and
despoiled to such a degree that fish, aquatic life, recreation and other
uses of lands and waters are being adversely affected; that the rapid
shift in land use from agricultural to nonagricultural uses has accelerated
the processes of soil erosion and sedimentation; and further, it is necessary
to establish and implement, through the Virginia Soil and Water Conservatipn
Commission, hereinafter referred to as the "Commission", and the soil and .

water conservation districts, hereinafter referred to as "districts", in
cooperation with counties, cities, towns, other subdivisions of this State,
and other public and private entities,t Statewide coordinated erosion and
sediment control program to conserve and to protect the land, water, air
and other natural resources of the Coulmonwealth.

§ 21-89.3. Definitions. -- As used in this article, unless the con-
text clearly indicates otherwise:

(a) "Land disturbing activity" shall mean any land change.which may
result in soil erosion from water or wind and the movement of sediments
into State waters or onto lands in.the State, includingbut not limited
to, clearing, grading, excavating, transporting and filling of land, other
than federal lands, except that the term shall nut include: (i) such minor
land-disturbing activities as home gardens and individual home landscaping,
repairs and maintenance work; (ii) individual service connections and construc-
tion or installation of public utility lines; (iii) septic tank lines or drain-
age fields unless included in an overall plan for land-disturbing activity

. relating to construction of the building to be served by the septic tank
system; (iv) surface or deep mining, neither shall it inálude tilling, plant-
ing, or harvesting of agricultural, horticultural, or forest crops; (v) con-
struction, repair or rebuilding of the tracks, right-of-way, bridges, com-
munication facilities and other related structures and facilities of a
railroad company; (vi) preparation for single-family residences separately
built, unless in conjunction with multiple construction in subdivision de-
velopment; disturbed land areas for commercial or noncommercial uses
of less than ten thousand'square fet in size; provided, however, that the
governing body of the county, city, town or district, may reduce this exception
to a smaller area of disturbed land and/or qualify the conditions under which
this exception shall apply; (viii) installation of fence and sign posts or
telephone and electric poles and other kinds of posts or poles; (ix) shore
erosion control projects on tidal waters recommended by the soil and water
conservation distr,icts in which the projects are located or approved by the
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Marine Resources Commission; (x) emergency work to protect life, limb or
property, and emergency repairs; provided that if the land disturbing activity
would have required an approved erosion\and sediment control plan,if the

_ activity were not an emergency, then the land area disturbed shall be shaped
and stabilized in accordance witfi the requirement of the local plan approving
authority or the Commission when applicable:

(b) "Person" shall mean any individual, partnership, firm,association,
joint venture, public or private corporation, trust, estate, commission, board,
public or private institution, utility, cooperative, county, city, town or
other political subdivision of this State, any interstate body, or any other_.

legal entity.
(c) "Town" shall mean an incorporated town.
(d) "Conservation standards" or "standards" shall mean standards adopt-

ed by the Commission or the districts, counties, cities and t946 pursuant
to §§ 21-89.4 and 21-89.5, i,espectively, of this act.

(e) "Skecifications" shall mean the written procedures, requirements
or plans to control erosion and sedimentation-ZS officially adopted by the

Governing Board or Commission of a State agency or institution or by an
agency's administrative head if there is no Board or Commission.

(f) '''Conservation plan", "erosion and sediment control plan", or "plan",

water resources of a unit'or group of units f land. It ma include ap-
shall mean a document containing material conservation of soil an

y
d

propriate maps, an appropriat% soil and water plan inventory and management
information with needed interpretations, and a record of decisions contribut
ing to conservation treatment. The plan shall contain all major conservatipf
decisions to assure that the entire unit or units of land will be so treated
tie achieve the conservation objective's.

(g) "State erosion and sediment control program" or "State program"
shall mean,the program adopted by the Commission consisfting of conservation
standards, guidelines and criteria to minimize erosion and sedimentation.

(h) "Local erosion and sediment control program" or "local control
program" shall mean an outline or explanation of the various elements or
methods employed by a district, county, city, or town to regulate land*dis-
turbing activities and.thereby minimize erosion and sedimentation in com-
pliance with the State program and may include such items as a local ordi-
nance,policies and guidelines, technical materials, inspection, enforcement
and evaluation..

(i) "Plan approving authority" shall mean the district or a county,
city, or town, or a department of a county, city, or town, responsible for

\1.turping activities on a unit or units of lands and shall approve such plan
determining the adequacy of a conservation plan submitted for land dis-

if the plan is determined to be adequate.
§ 21-89.4. State erosion and sediment control program. (a) The

Commission shall est)ablish mirlimum standards, guidelines and criteria for
the effective control of soil erosion, sediment deposition and nonagricultural
runoff which must be met in any control program. To assist in the development
of the program, the Commission shall seek the advice of the State Water Control
Board (the opinion of the State Water Control Board shall be advisory only) and
may seek the advice of other appropriate State and federal agencies and shall

name an advisory board of not less than seven nor more than eleven members which

shall include but not be limited to representatives of such interests as resi-
dential development and'construction, nonresidential construction, and agri-
culture. At least two members of the advisory board shall be from the public
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at large having no direct pecuniary iastnci at least two members shall
be from local governments.

(b) To implement this program, the Commission shall develop and adopt
by July one, nineteen hundred seventy-four, guidelines-for erosion and sedi-
ment control, which guidelines may be revised from time to time as may be ,

necessary. In accordance with Chapter 1 of Title 9 of this Code, the Commission
shall give due notice and conduct public hearings on the proposed guidelines
or proposed change in existing guidelines before adopting or revising such
guidelines. The.guideliries for carrying out the program shall:

(1) be based upon relevant phyical and developmental information con-
cerning the watersheds and drainage basins of the State, including, but not
limited to.: data relating to land use, soils, hydrology, geology, size of land'
area being disturbed, proximate water bodies and their characteristics, tans-
portation, and public facilities and servighs;

(2) include such survey of lands anMaters ase may be deemed appropriate
by the Commission or required by any applidable law to identify areas, includ-
ing multijurisdictional and watershed areas, with critical erosion and sediment
problems; and

(3) contain conservation standards for various types,of soils and land
uses, which standards shall include criteria, techniques, and methods for the
control of erosion and sediment resulting from land disturbing,activities.

(c) ,The program and guidelines shall be made available for public in-
spection at the office of the Commission.

g21-89.5. Local erosion and sedi9ent control programs. (a) Each district
in'th'e.tommonwealth, except as provided/in subsection (c) of this section, shall
within eighteen months after the adoption of the State guidelines, develop.and
adopt a soil erosion,and sediment control program consistent with the State
program and guidelines for erosion and sediment control. Districts adopting
such programs shall do so pursuant to the provisions of the General Administra-
tion Agencies Act. To assist in developing its program, each district shall.
name an advisory committee of not less than seven nor more than eleven members
whiCh shall include but tot be limited to representatives of such interests as
residential development and construction, nonresidential construction, and
agriculture. At least two members of the advisory board shall be from the public
at large having no direct pecuniary interest, and at least two members shall
be from local governments. Upon the request of, a district the Commission
.shall assist in the preparation of the district's program." Upon adoption of
its program,the'.district shall submit the program to the Commission for review
and approval.

To carry out its program the district shall, within one year after the
program has been approved by the Commission, establish consistent with the State
program and guidelines, conservation standards for various types of soils and
land uses, which-stand4rds shall include criteria, guidelines, techniques, and
methods for the control of erosion and sediment resulting from land disturbing
activities. Such conservation standards may be revised from time to time as
may be necessary. Before adopting or revising conservation standards,the
district shall, after giving due,notice, conduct a public hearing on the pro-
posed conservation standards or proposed changes in existing standards. The

program and conservation standards shall be made available for public inspec-
-

tion at the principal office of the district.
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(b). In areas.where there is no district, a county, city, or town shall
develop, adopt and carry out the eroLon and sediment control program and ex-
ercise the re'sponaibilities of a district with respect thereto, as provided
in this act;,except that the provisions for an advisory committee shall not
be mandatory.

(c) Any county, city, or town that, prior to July one, nineteen hundred
seventy-five, has adoPted its own erosion and sediment control progam which -

has been approved by the Commission shall be treated under this act as a
county, city, or town which lies in an area where there is no district, whether
or not such district in fact exists. .

Any town, lying within a county which adopts its own erosion and sediment
control program, must adopt its own program, or adopt jointly with the county
an erosion and sediment control program or authorize the county to adopt the
prqgram for the town. If a town lies within the boundaries of mdre than
one'county, such town shall be considered for the-purposes of this
article to be wholly within the county in which the larger portion of the town
lies. Any county, city, or town adopting an erosion an4 sediment control pro-
gram may designate its department of public works or a limilar local government
de artment as the plan approving authority or may designate the district as the

approving authority for all or some of the conservation plans.
(d) If a districtor county, city, or town not in a district; fails to

submit a proiram to the eommiAion within the period specified herein, the
Commission shall, after such hearings or consultations as it deems appropriate
with the various local interests involved, develop and adopt An appropriate
program to be carried out by such district, county, city, or town. The Commis7 4
sion shall dq,likewise with respect to any'town lying-within a county wach
adopts its own erosi.on and sediment control program w4isuch town does not pro-
vide for land disturbing activities within the town ioNe,--covered by a local
control program.

§ 21-89.6. Regulated land disturbing 'activites. (a) Except as provided
in subsections (e) and (f) of this section, no person may engage in any land
distVrbing activity after the adoption of the conservation standards by the

stricts, counties, cities or towns until he has submitted to the district,
:c ty, city, or town.an erosion and sediment control plan for such land dis-
tu ing activity and such plan has been reviewed and-approved'by the plan ap-
proving authority- Where land disturbing Ativities involve lands under the
jurisdiction of moi than one lodal control program an.erosion and sediment
control plan may; at the option of the applicant, be submated to the Commis-
sion for review and approval rather than submission to each jurisdiction con-
cerned.-

(b) Upon submission of an erosion and sediment control plan to a plan
approving authority or to the Commission:

(1) the plan approving authority shall, within forty-five days, approve
any sucliplan if it determines that the plan meets the conservation standards
of the 17Eal control program and_if the person responsible for carrying out
the plan certifies that he wi4 properly perform the erosion and sediment cOn-
trol measures included in the Plan and will conform to the provisions of this
act

(2) the Commission shall review plans submitted to it and shall within
forty-five days approve any such plan if it determines that the plan is ade-

.

quate in consideration of the Commission's guidelines and the conservation

2 7 1
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standards of. Lne local control program or programs involved, and if the person
responsible for carrying out the plan certifies that he will properly perform
the conservation measures included in the plan and will conform to the provi-
sions of this act.

(c) The plan approving authority or Commission must act on all plans
submitted within forty-five days from receipt thereof by either approving,'
said plan in writing or by disapproving said plan in writing and givitig the
specific reasons for,its disapproval. When a plan submitt d for approval under
tnis section is found, upon review by the respective agency, to be inadequate,
such agency shall specify such modifications, terms, and conditions as will
permit approval of the plan and communicate these requirements to the applicant
as herein required. If no action is taken by the plan approving authority or
Commission within the time specified above, the Plan shall be deemed approved
and the person authorized to proceed with the proposed activity.

(d) An approved plan may be changed by the authority which has approved
the plan or by the Commission when it has approved the plan:in the following
cases:

(1) where inspection has revealed the inadequacy of the pl-an to accorm-
plish the erosion and sediment control objectives of the plan; and appropriate
modifications to correct the deficiencies of the plan are agreed to by the
plan approving authority and the person responsible for carrying out the Plan;
or 1

(2) where the person respons.ible fdr carrying out the'approved plan rinds
that because of changed circumstances or for other reasons the approved plan
cannot be effectively carried out, and proposed amendments to the plan, consist-
ent with the requirements of this act, are agreed to by the'plan approving
authority and the person responsible for carrying out the plan.

(e) Any person owning, occupying, or operA.ting private'agricultural,
hortiCultural or forest lands shalionot be deemed to be in violation of this
act for land disturbing activities resulting from the tilling,-planting or
harvesting of agricultural; horticultural or forest crops or products, or
engineering operations under,§ 21-2(c) of: the Code of Virginia. Such person
shall comply with the provisions of this act when grading, excavating or
filling.

(f) Any State agency that undertakes a project invol\,iLj a land dis-
.turbing activity shall file specifications or a conservaton plan with the

' Commission for review and written comments.. The Commissic shali have sixty.
days in which to comment and such comment shall be binding orActhe State agency
or the private business hired by the State agency. Individual approval of
separate projects is not necessary when approved specif_cations ,Lre followed.. ,

The State agency shall submit changes in the cons-Lrvation plan or spec-

ifications as they occur to the Commission and shall specifications
avd plans at least annually for review.

Further, the State agency responsible for the land disturbing activity
shall ensure compliance with the approved plan or specifi:ations:

(g) For the purposes of subsections (a) and (b) of Lilis section, when
land disturbing activity will be required of a contractor performing construc-
tion work pursuant to a construction cofttract, the preparation, submission
and approval of an erosion and sediment control plan shall be the responsibil-
ity cf the owner.

/

§ 21-89.7. Approved/pla required-fo -issuance of grading, building,or
other permits. .Upon the effeatiye date of he adoption of the,conservation
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--standards by the districts, counties, cities o towns, when standards have

not otherwise been adopted, no agency authori d under any other law to

issue grading,,building, or other permits for activities involving land

disturbing activities may issue any such permits unless the,applicant therefor

submits with his application the approved erosion and sediment control plan or

certificafion of such approved plan from the local plan approving authority or

from the Commission where appropriate,..as wellas certification that such plan

will ,be followed. Such agency, prior to issuance of any permit, snay also

require from any applicant a reasonable performance bond, cash escrowi, letter

, of credit, any combination thereof, Or such other legal arrangement acceptable

to the agenCy, to ensure that emergency measures could be taken by the county,

city or town at -Ehe applicant's expense elould ke fail wiStin the time specified

to init).ate appitopriate conservation action which may be required of him as a

result of his land activity. Within sixty days of the completiol% of

the land disturbing activity,such bond, cash escrow,, letter of credit or'other

legal arrangement, or the unexpended Or unobligated portion thereof, shall oe

refujided to the applicant or terminated, as the case may be'. These require-

ments are in addition to all other provisions
Of such permits and are not intended to otherw
such permits;

§ 21-89.8. Monitoring, reports ana inspections. (a) Land disturbi

activities where petMit'is issued. With respect to approved plans for rosion,
-

and sediment control:in connection with land disturbinifacti4.-ities which.in-

volve,tpe.issuance of a grading, buildi5g, or other permit, either the permit

-issuing authority or plan approving authority shall provide for,periodic ihspecT

'
tionS-of4 the land disturbing-activity to ensure compliance with the approved

plan, and to determine whether the meaSures required in the -"plan are effective

in controlling erosion-and sediment resulting from the land disturbing activities.

Notice of-such right of inspection sh4l be included in the permit. The owner,

occupier or operator shall be given an opportwiity to accompany the inspectors:,

the..prmit iiElding authority or plan approving authority-determines:that

the permit-tee has failed to comply with-i.the plan, the authority shall immediately'

.serve upon the permittee by registered or certified mail to the address Speci-

fied by the permittee in his permit application,a notice to comply. Where the'

plan approving authority serves notice, a cop§'-Of each notice shall also.be.

sent to the issuer of the permit. Su-ch notice shall set forth .ppecifically the

- measures needed to come.anio compliance' with such 'Sian and shall specify the

time within which,such measures shall be completed: If the permittee fails

,
to comply within the time specified, he may.be subject to revocation,of the-

:permit; furthermore, he shall be deemed to be in violation ofthis aCt.and

upon conviction shall'be subject to titelpenalties provided by the act.

(b) Other regulated land-disturbing activites. With respect to aPprov

plans for erosi4onand sediment control in connection with.all Other regulated
land disturbing' activities, the plan approving authority may require of the,

person responsible for carryingidut the plan.such monitoring and reports', and

may make such on-Site inspections after notice to the resident owner,nccupier.

or operator as are deemed necessary to determiffe whether the soil erosion.b.nd.

sedkment control measures,required by.the approved plan are being properly

performed, and whether:suCh:Measures are effective in controlling soil erosion

and 4sediment resulting froT the land disturbing activity. Such resident owner,

occupier'or operator shall be tiven an opportunity to accompany the inspectors.

If it is determined that*there is failure to comply withothe approved plan, the :

plan approving.authority shall serVe.notice upon,the person who is responsible
2

0

f law relating to ,the issUance
se affect the requirements fOm
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.#
for carrying out the plan atOthe'addresC specified by_himr'in his ertifioation

at the time of ohtaining hiitproved plan. Such noticec6hal e forIpthe
measureNshall

e specified, per-
measures needed for comP1WIC" t .time within wh. h.
be completed. Upon failureof sdch on to-comply waiik
iod, he will be deemed,to'b'eTn,vio on of Ce act and:-Updh conviction-shall
be subject,to the penaltiegs Povided by the a6tt 47)

(c): Additional provisiOns. Notwithstanding the e provisions of
this section the,following may be applied:

(1) kiere a county, city, or-town'adopts the local control program and
the permit issuing authority and the plan approving authority are not within
the same local government department, the county, city, or town may*Arignate
one department to inspect, Monitor, report and insure comploo Irillthe event

a district has been deslpated as the plan approving auth
of the conservation pia& -enforcement of the program
local'government department; however, the district may i
maW reports for the 'local governmemt department.

(2) Where a dtrict adcipts
ingsauthorities havé'been estae
by joint resplution with the a
responsibilitips cf the permit'
reports, inspe?tion-6 and'enforam

11 4

all or some
e with/-the

monitor and

he local cdntrol program nd,piit issu-
zr a county, city, or ton, the district
county, city, or town may exercise the

fauthorities with respect to monitoring,
,

(q) Where a perm isuing aUthority has been established, and such
authority is not.xested,in-andmployee or offi:Cer-of local govel-mment but is the
Commissioner of.Rievenue,,Or some other person, the'county, city, or town shall
elfcise the responsibilities of the permit issuing authority with respect to
monitoring, reports',--insPqCtiOns and enforcement unless such responsibilities
are transferreceasoWed, for in the above provisions of this section.

§ 21-89.9Copperatibn with federal and State agencies. The districts,
ties,,citie$ AD/4 'toWns, operatiagitheir own programs, and the Commission

are authorized toj,coOperate and enter into agreements with any/federal or
State agency in connection with plans for erosion and sediment çontrol with

;"respect tp land disturbing activities.
,'..4ppe-als. (a) Final decisons of counties, cities or towns

undethis act shall be subject to review by the court of record of the county
or, city, provided;an .app4a1 is filed within thirty days from the date of any
written "dcisionadkrers'ely affecting the rights, duties or .privileges of the
person engaging-in Or proposing to engage in land disturbing activities.

(b) Finai';deCision of the districts shall be subject to an administrative '

review by the ComilisSion, provided an appeal is filed within thirty days from
- .

thedate of the written decision.
(c) Final dec o s of the Commission either upon its own action or

upon the review'of the ction of a district shall be subject to review by the
Circuit Court of the City of Richmond, provided an appeal is filed within
thirty days from the date'of the written decision of the Commission.

§ 21-89.11. Penalties, injunctions and other legal actions. ,(a) A viola-
tiqn under §§ 21-89.6'or 21-86.8 of this chapter shall be dedmed a misdemeanor
and upon conViCtion shall be subject to a fine not exceeding one thousand
dollars or thirty days imprisonment for each Violation_or both'.

(b) The appropriate,permit issuing authority, a distrilift) a cOunty, city,
or town operating its own program, or the Commission may apply to the courtaf
record in the jurisdiction wherein the land lies, or to the Circuit Court of'
the City of-Richmond should the lands lie in more:than One jurisdiction, for
injunctive relief to enjoin a violation or a threatened vio,ion under .§@ 21-89.6
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or 21-89.8 ofthis act, without the necessity of shopg that there does not
exist an adequate remedy at law. :k

(c) The Commonwealth's Attorney shalAK upon requéstof a district, county,
city, or town opmating its own program, orthe perpit.issuing authority, take
legal action toenforce the provisions of this act. ,The State Attorney General
shall, upon requestof the Commission, take appropriate legal action on behalf,
of the ComMission to enforce the provisions of this aot.

(d) Compliance with the provisions of this atti1e shall be prima
facie evidence in any legal or equitable proceeding itor damages, caused by
erosion, siltation or sedimentation that all requirements of law have been
met and the compraining'party must show negligence in order to recovdr any
damages

§ 21-89.12. Authorization for more stringen-t standards. A district,

county, city or town is hereby authorized to adop, more stringent soil erosion

-and siltation standards than those necessary to dnsure compliance with the
State's minimum standards, guidelines and criteria. However,.nothing in this
section shall becconstrued to authorize any'disI,rict, county, city or town
to impose any more stringent regulations for plan approval 'or permit issuance
than thosi specified in,b§ 21-89.6 and 21-81.7.

2l#8*.13. 116-limitation on authority of Water Control Board or Depart-

ment of Conservation and Economic Developmept. Nothing contained within the .

provisions of this chapter shall limit the towers or duties presently exercised
by the State er Control Board Under Chapter 3.1 'of 'Tit3467.1 of this Code,

or the powers uties of the Department of C2Nsiervation and'Iconomic Develop-
ment as it rela e to strip mine reclamation under Chapters 16 and.17 of Title
45,1.of this Code .

§ 21-89.14. 'Severability. If any provisioP of this act is held to be
,4,1inconStitutional or invalid, such unconstitutionality or invalidity'shall not
afiect the remaining provisions of this act.

§,21-89.15. , Nothing-in this act Shall affect any prpject commenced
oprior to the adoption of the conservation'standards by the distriéts, counties,
citiesor
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GLOSSARY

0

The list of--terms Alit follows is representative of those
used by soil scientists, engineers, developers, conservationist
planners, etc. The terms 'are not nedessarily used in the text,
nonetheless they are in common use infoonservation.matters. The

aim of this Glossary.is.rep4sentativeness, not coriketeness.
-,Unless indicated by-a dash "-; -the terms are all from the
GLOSSARY published by the Soil Conservation Society of America.

.. d
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AASHO CLASSIFICATION (soil engineering) The official classifica-

tion of soil materials and soil aggregat'l mixtuf,es for highway
construction used by the American Association of.State Highway
Officials.

AGGRADATION The process of building up a surface y deposition.

.This is a long-term or geologic trend in sedirdentation!.

F(YOT 1:he'volurrie of water that will cover 1 abre to a depth '

o:f.1 foot.

ALLUVIAL Pertaining to material that is transporled and.deposited

by running water.

ALLUVIAL LAND Areas of unconsolidated alluvium, generall: stratified

'and varying widely.in texture, recently deposited by.streams,
and subject to frequent flooding... A miscellaneous land type.

ALLUVIAL SOILS An az,onal great soil group, of soils, developed from
transported ancljelatively recently defiosolted material ,

,(4.1uviuM) ch cterized by a weak modification (or 'none) of

the originq al.. by soilforming processes.

ALLUVIUM A gen for all detrital material deposited or

n tranit b ams,Jncluding gravel,-sand, silt, cla}i, arid

' all v4ri4 kkOaclmixtures of the4e Unless otherwise noted,

alluvium4iXOnsoiidated. ,

- ANT1-SEEP co
conduit::

of redu

device constructed around a pipe dr other
aIed through a dam, levee, or dike for-the purpose

eepage losses and piping failures.

7 ANTI-VERTEX-,DEVICE. A facility placed at the entrance to klpipe

, tonduitstructure such as a drop inlet spillway or hood inlet
spillway to preent air from entering the structure when the
pipe is flowing full.

BtDROCK - The mord or'less Solid rotk in place either on or beneath

the surfaceof'the earth. It may be,soft or hard and have a

smooth or irregular surface.

, .BEDROCK, DEPTH
, (a) Shallow to bedrock.- Les than 20 inches to solid bedrock.

(b) Moderately deep to bedrock;. .20 to 36 indlihes to solid bedrock.-
. .1

(c) Deep to bedrock. a feet or more '-to solid bedrock.

4-

- BEDROCK, HARDnS .. .

414, (a). Softresents no excavation problems With Modern equipment'.

' .-.\,(1)') MediUM: Presents some e;icavation problems with modern

.equipMe14,-.t. .

(c), Hard. US'Ually requires 'specialized techniques such as

drilling and blasting for,excaVation.
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BLINDING MATERIAL 1 Material placed'on top of and axound a closed
drain to improve the flow of water, to the drain and to prevent
displacement during back-filling of the trenCh..

BLIND'INtET, Inlet to a drain in which entrance of water is by. .

percolation rather than opin flow channels.*

BORROW AREA A source of earth fill material used in the co truction
-

of embankments or other earth fill-structures.

- BOTTOM LAN/- A term often-used to define lowlands adjacent to
streams. ,

CHANNEL A natural steam that conveys,water; a ditch or channel
excavated for the flow of water.

0

CHANNEL IMPROVEMENT The improvemen+- of the flow chgracteris,tics of

a channel by clearing,6ccavation, realignment, lining, or

other means in order to increase its capacity. Sometimes used

to connote 44.annel stabilization. ' .
.

e 7
CHANNEL STABIOZATION Erosion prevention and stabiliza

velocity distribution in a channel using jetties, opS,

revetments, vegetation, and other measures:,,

CHANNEL STORAGE -.Water :temporarily stored
to an outlet.

in channels while enrOute

,

CONDUIT Any-channel intended for the conVeyance of water, whether-

open or closed.

,CONSERVATION The protection, Plprovement, and use df natural
resour.pes ac'cording o princi3les.that-williasSure their
highest ecOnomid or social benefits.

CONSER\iATION DISTRICT A,public orianization created under state_
enabling.law as'a special-purpose distric to develop and carry,

out a program of soil, water, and related resource conserVation,

A
use, and-de;Aelbpment within its boundaries, usually a sub-
division of state government with a local governing body and
always with limited authorities. Often called a soil
conservation disitict br,a soil and water conservatioldistrict.

r

CONTOUR if. l't
- (1) An imaginary 1±744-on the surface of the earth conneetIng

points cif the saMe elevaXion.
(2)

.

5, line drawn on a map cdnnecting p oints vthe,same

elevation.

CONTOUR.DITQH Irrilation ditch laid out'approimaitely on the contour.

G-5 .
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COVER CROP -,A close-growing crop grown primarily for e purpose

,,of- protecting and improving soil-between periods. f permanent

vegetation.

7 C,RADtE - A device usually' concrete,,used to sppport a pipe conduit'

or barrel.

/ CUT - PortiOn of land surface or area from which earth has been

removed or will be removed by excavation;'the depth below

original ground surface to excavatedsurface.

CUT-AND-FILL '-'Process of earth moving by.excavating part of an

area and using the excavated material for adjacent embankments

or fill Aeaglk, ,--

CUTOFF TRENCH - A long, narrow. excavation,constructed along the

center line of a dam, dike, levee or embankment and fililed

with relatively ilipervious material intended to reduce

1.
seepage of,yter ihrough porous strata.`-:: ,

,

DAM.- A barrier to confine or raise water for storage or diversion,

to crel.te a hYdra liJc head, to prevent gully erosion, or for
,

retentrion o'f soil rock, or other debris. ' 4

DEBRIS - A term applied to.the loose material arising from the

disintegration of rocks and vegetative materialtiransportable

by streams, ice ¶6r floods,.

DEBRIS DAM A b ier'built across a stream channel to retain rock,'

sand; gravel, silt, or other material,

bEBRIS GUARD'- Screen or grate at the intake of a channel, drainage, -

or pump struqture for the pu ose of stópping debris.

bEGRADE The ,alteration bf a channel caused by erosion and scour
P

of the channel bott

110;
DETENTION bAM A'dam constructed for the"purpose of emporary

storage of streamflow or surface runoff and fo releasing

stored water at cOntrolled ratei.
<I,

the

DESIGN HIGHWATE0'- The.elevatio of the water surface as determined-
.

by the flow conditions t e design floods.

DESIG'N LIFE The perio of time for which a facility is

tosperform its endea function. '

expected

,

DIKE (engineering) - An embankmentto con?Ing r control4 water,

especially one built along the,lanks Of a iver to-prevent. overt

flow of lowla s; a levee. (gecilogy) ular body ,clf igneou's

rock that cuts a ross theastructure d'acent4ro i or cuts

, .

288
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DISCHARGE'(hydraulics) -.Rate-of flow, specificalp fluid flowl a
volume of fluid paSsing a p9int per, unit time, coMmonly
-expresserd'as cubic.feet. per second, million'gallona per day,
gallons per minute, or cubic meters pel- 4econd.

DISCHARGE COEFtICIENT (hydraulic§) The ratiO of actual rate of ,
flow to the thearetical rate .of floW through orifices, weirs,
or ott-i'er hydradlic structures. ,

'DISCHARGE FORMULA.(hydraulics) -IA formula to calculate rate of
:flaw Of fluid in a dOnduit..:6r thrOugh an (*ening.. For steady
flow discharge, Q=AV; wherein Q.is rateof flowi/A is.cross-'1

seCtianal, area and V is mean velocity. 'coMmon unitsjare cUbic
feet per second, square feet, and feet per second, r6spectively.
To calculate the mean'velocity,'V for uniforM flow in pipes
or.open'channels., See Manning's Formula.

,

- DIVERSION A channel with or withol'a supportineridge on the
lower-side, constructed across or at the bottomdf a slope
for the'purpose of intercepiiit surface runoff. See terrace.

19IVE17ION DAM,-.A barrier built to divert part or all of the
water from a stream into a different course.

DIVERSION TERRACE Diversion , which differ from terraces in tliat
they consist of individu lly designed ,Channels across a hill-
side, may be used, to protect bottomland from hillside runoff
or may be needed above a.terrace system for protection against
runoff-from an unterraced area. They may.also divert water
Out of active gullies, protect farm building from runoff,
reduce the number of waterways, and are sometimes used in
connection with striperopping to shorten the length of slope
so that the strips can effectively control erosion. -See

terrace. )

DRAIN'
(1) A buried pi0 Or other conduit (closed drain)_ ,
(2) A ditCh (open drn) for.carrying off surplus surfaci

water or groundwater.
,(3) To'provide channels, such as open ditches or closed drains,

so that excess'w4ter can be removed bY surface flow oK\by
internal flow.

411,

. (74) To lose waterl(from (he soil) by percolation.

DRAINAGE
(1) The removal of,Lexcess surface water or groundwater from

land by.means of surface or subsurface drains.

' (2) Soil characteristics that affect natural drainage.

DRA,INAGE, SOIL As a natural,condition of the soil,ssoil drainage

_
refers to the frequevy and duration of periods when the soil
is free df saturation; for example, in well-drained soils the
water is removed readily but not rapidly; in poorly drained

G-7 '
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aoils the root zone is igaterlogged for long periodS-unless

arfically drained, and-the roots of ordinary crop-plants

cannot get enouglypxygen: in excessively drained soils the

water is reMoved.so completely that most crop plants suffer 1 .

Zrom lack of water. Strictly speaking, excessively drained

soils are a result 0 excessive runoff due to steep.slopea or ,

-low availahie waterhOlding capacity due to small amounts of

.silt and clay in the soil Material. The following classes:are

used to express,soil\,drainage:
. . .

. _.

Welldrained - excess water drains 'Away rapidly and no

-mottling occur§ within 36 inches of the surfade. /

Moderately well-drained water is removed from the Soil

somewhat slowly, resulting in small butsignificant,.

periods of wetness. Mottling occurs between 18 add

. ° 36 inales, -3 .

Somewhat.poorly drained - water is remoVed from the. soil

. .

slowly enough to keep it wet for signifiCant periods

CP\--.5-

but not all of the.time. Mottling occurs,betweer03

and'18 inches.
oorly drained water-is removed so slowly that

'
s'il is wet for.a large part of the tirrie. Mol-

oc5urs between a and 8 incheS.
i

Very poorly drained water is, removed sO slowly that the

Water table remains at or near the surfacefor the

,greater part of the time. -There, maydpalso be periods

of surfade ponding. The soil'h4s,a. black to gray Surface

layer with-mottles up to.the surface::

DRAWNDOWN - Lowering of the water surfade (in open channel :low),

water table; or piezometric surface (in,groundwater f2(-4)

resulting from a withArawal of' water. .1k
e

DROP-INLET SPILLWAY Overall structure in which the water dr94
-

thrquaa vertical riser connected to a discharge condui±.

1
I

Di0PSPILLWAY 2 Overall .structure in which the Water drops ver a

vertical-wall onto an agton at a lower elevation:

,DROP STRQCTURD- A strpcture for dropping water to a kowei. evel and .

(dissipating its surplus energy; a fall. A drop may e

Aertical or inclined. Syn. drop. Ni.
_

EARTFPDAM Dam constructed of compacted soil mdterialsi

EMBANKMENT A man-made depOsit of soil, rock, or othett material

used to form an impouridment.
,

.0

-41MERGENCY SPILLWAY - A vegetated earth chanriel used t sfely con'veY

flood discharges in exctss of the capacity of th indipal

spillway.
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- ENERGY DISSIPATOR
water.

device used to reduce the.energy of flo

ERODIBLE (geology and soils) --Susceptible to erosion.

ROSION
(1) The wearing away Of the land surface by running water,

wind, ice, qr other geological agentsoincluding such ,

processes aS gravitational creep.
(2) Detachment and movement of soil or rock fragments by

isTater, wind, ice, or gravity. The following terms are
used to deScribe different,types of water erosion:

ACCELERATED EROSION Erosion much more rapid than normal,
or geologic erosion, primarily as a result of the
I.,nfluence of the activities of man or, in some casesl,
of other animals or natural catastrophies that expose -.

base surfaces,,for example, fires.

.GEOLOGICAL EROSION The normal or naturalerosion calisee
by geological processeS acfing over long-geologic
periods and resulting, in the wearing away ,Of mountains,

'the building up of floodplains, coastal plains, etc.
Syn.. natural erosion.

GULLY EROSION The erosion process whereby Water accumulates\
in narrow channel,s_and, over short periods, reMoVes,
the soil from this narrow area to considerable.depths,
ranging from 1 to 2 feet to as much As 75 to 100 feet.

NATURAL EROSION Wearing away of the earth's surface by
water, ice, or other natural agents undert natural
environmental conditions of climate, vegetation, etc.,
undisturbed by man. Syn. geological erosion. . ,

,

'NORMAL EROSION The gradUal erosion of land used by man
w

t

ich does not greatly exceed natural erosion. See

n tural erosion.

RILL EROSION An erosion process in which numerous,small.
channels only several inches deep are formed; occurs
malnly on reeen4ly disturbedon&exposed soils. See rill.

A
SHEET EROSION The.Nyemovgl Of a fairly uniform layer of

soil from the land s4rfa'de by runoff water.

SPLASH EROSION' The spattering of small soil particles
caused by the impact of raindrops on wet soils. The

loosened and spattered particles may or may not be
subsequently removed by surface runoff.

,

EROSION CLASSES (solA survey) A grouping of erosion conditions based

.a
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on the degree of erosiOn or on characteristic patterns.
Applied to accelerated erosion, not to normal, natural,'or

geological erosion. Four erosion classes are recognized for
water erosion and three for wind erosion.

EROSIVE - Refers to wind or water having suffic ent velocity to

causeerosion. Not to be confused with eijodible as a quality

of doil.

,

ESCARPMENT A steep,face or a ridge of high,land; the escarpment of

a mountain,range is generally on that"side nearest the-sea.
14-

FLAT - Section of str4am with current too slow to be classed.as

riffle and too shallow to be'classed as a pool. Stream bottom

usually composed of sand or fine materials, with coarse rubble,

boulders or bedrock occasionally evident.

- FILTER BLANKET - A".layer of sand and,uf gravel designed to prevont

the movement of fine grained soils.

FILTER SIRIP A long, narrow vegetative planting used.to retard or'

collect sediment for the protection of diversions; drainage

basins Or other structured.

FLOOD - An overflow or inundation that .comes. from a river or other

body of water and causds-or threatens damage. .

FLOOD CONTROL - Methods of facilities for,reducing flood flows.

FLOOD CONtROL PROJECT A structural system installed for protection

,of land and improvements from floods by the conStrucion of

diked, river embankments, cW7nels, or dams.

FLOODGATE - A gate-placed in a channel or cloded conduit to keep

out floodwater or tidal backWater.

FLOOD PEAK - The'higliest value of the Stage or discharge attained

by a flood, thus, peak stage or peak'discharge.

FLOODPLAIN Nearly-level land situated,on either side of a channel

whiip is subject to overflow flboding.

FLOODROUTiN G Determining the changes iplthe rise and fall of ,

flOOdWdter as it proceeds downstream through a valley or .

. reservoir.

.FLOOD.STAGE - The stage at Vich overflow of tlie natural banks of

a stream beginsto cause damage in the reach in which the

elevation is measured.

FLOODWATER RETARDING STRUCTURE - A structure providing for

temporary storage of floodwater and for its conVolled release.

292
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FLOODWAY - A channel:eitiler n'atural, excavated; or bounded bY dikes

and leiees, uted t car;ryexcessive flood flows to reatce

floodii. Sometime considered to be the transitional area
between the active .channel and the floodplain.

,

FLUME - A device.constructed to convey water on. steep grades lined-

. 440 with4erosion,resistant materials. .

14
-..,

N '----:..i-

FRAGIPAN - A. natural subsurface horizon with high bulk dendity
relative to the solum above, seemingly cemented-when dry but
showing.a moderate to weak brittleness when moist. The layer

is Iow in organic matter,.mottled, slowly OT very,slowly
.

,

permeable to, water, and usa11y shovth occasional 2r frequent
bleached cracks forming polygon It may be found in profiles,
of either cultivated or virgin.so ls but not.in Calcareous
material.

- FU-EBOARD - A vertical distance between the elevation of the design
highwater and.the top Of the dam, levee, or diversion ridge.

GAGE OR GAUGE - Device for-registering precipitation, water level,
discharge, velocity, pressure, temperature, etc.

.GAGING STATION - A selected section of a stream chanpel equipped
with a gage, recorder, or other faciliti,ps for tietermining

stream discharge.

dRADATION ( eology) - The bringingof a surface or, a stream bed,tO

adec by-s.unning water. As used in connection with ISO

'se'11entation and fragmental products for engineering evalua-

tion, th6;4term radation refers to the fr6quency distribution ,

sediment, soil,
.

of the various s zed grains that constitute a
or other material.

GRADE ---

'(1) The slope c--).**-road, channel,:or-natural grbund.

(2). The finished surface of a canal hrd, roadbed,"top of
embankment, or bottod of excavation; any surface prep4pa
for the support of construction like paving or laying a
conduit.

(3) To finish the surface-of a canal bed, roadbed, toIS Of '

embankment or bottom of ex,cavation.

GRADED STREAM - A strealin in which; over a peridd'of years,') the s/bpe-

is aelicately adjusted to provide, with available discharge
and with prevailing dian4e1 characteristics, just the velaity
'required for tralisportation of the load (of sediment) supplied
from the drainage basing The graded profile is a slope of

transportation. It is a phenomenon,in which the element of ,

time has a restricted connotation. Works of m&I are limited
to his expvience,and of design and construction.

18.
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GRADE STABILIZATIOV STRUCTURE - A structure for,the=Purpose of

,

stabilizing the grade of.a gully or other watercourse, thereby

preventipg further head-cutting or lowering of the channel

grade:

GRADIENT Change of elevatior4 velocity, pressure, or other

characte Ics per unit length;slope.

GRADING - Any stripping, cutting, filling, stoc1 piling, or any
com4ipation theredf and shall include the land in its cut

and filled condition.

GRASS A member of the botanical family gramineae, characterized

by blisdelike leaves arranged on the culm or ktem rn two ranks.

GRASSED WATERWAY - A natural or constructed waterway, usually bilobad

and shallow, covered with erosion-resistant grasSeS.,41Sed to

conduct surface water from cropland.

GULLY An incised channel or miniature valley cut by concentrated"

runoff but through which water commonly flows only.during

snow. A gully may be dendritic or brandhing or it may be

linear, rather;' long, narrow,'and of uniform width. The,
distinction between gully 'and rill is one of depth. A gully

is sufficiently deep that it would not be obliterated ,by

normal tillage operations, whereas a rill is of lesser depth

and would be smoothed by use of ordinary tillage.equipment.

Syn. arroyo. See erosion; rill.

(

GULLY EROSION See erosion.

GULLY CONTROL.PLANTINGS The planting of forage, legu4 or Woody
,

plant seedeedlings, cuttings, or transplants )intullies to'''.

'establish -)or re-establish a vggetative cover adequate to control

runoff and- er n and incidentally produce useful products. /-

hABITAT ,..The 'envi!ponment in which the life needszof a plant or
.4

animal are suP lied.

HEAD (hydraulics) .
_

(1) The height of water' above any plane or reference. .

(2) The energy,.either kinetic or,potential, possessed.by

each unit weight of a liquid, expressed as the vertical

height through which a unit weight would have to fall to .

release the average energy,possessed. Used in various

compound terms such as pressure head, velocity head,
a

and lost head.

HEAD GATE.-, Water Control structurb; the gate at the entrance tQa.

conduit.

HEAD LOSS - Energy'loss due to:friction, eddi:' Changes in velocity,

or direction of flow. See friction head

294.
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- HEAbWATER§
(1) Thelsource of a s tream.
(2) The water upstream krom a structure or point on a.strearn..

a
HIGHWAY EROSION'CONTROL - The prevention and control of erosion in

ditChes, at cro6s drains, and on fills and road banks within'
a highway right-of-way. Includes vegetative practices and
ostructural practices.

1

.i/HYDROGRAPH - A graph showing for a given point'on a stream or Tor a
' given point in ani'T drainage system the discharge, stage,

velocity, o other property of water with respect to time.
6

'- IMPACT BASIN r A device used to dissipate the energy of flowing
" - %rater.' Generally constructed of concrete in the form'of a

partially depressed or partially submerged vessel and.may
utilize baffles to dissipate velocities,.

IMPOUNNENT -.Generally, ah artificial collection or storage of
-water, as a reservoir, pit, dugout, sump, etc. See reservoir.,

INZILTRATION The flow of,a liquid into a substance through pores
.or other openings, connpting flow into a soil in contradistinc-
tion to the word,percolation, which connotes flow through a'
porous substance.

INLET (hydraulics)
(1) A'surface connection to a closed drain.
(2) "iti structure at the diversion end of a tOnduit.

.(3) The upstream end of any structure through which water

4

may flow.
6

INOCULANT A peat carrier'impregnated with bacteria which forms a
symbAio relationship enabling' leguMes to utilize atmospheric .

nitrogen. Jiost legumes requira a:specific bacteria.\

INOCULATION - The process of introducing pure or mixed cultures or
micro-organisms into natural or artificial cultural media.

INTAKE
(1) The headworks of a conduit, the place of diversion.
(2) ,Entry<of water into soil. Sa..infiltration.

INTAKE RATE - The rate of entry (4 tater 4nto soil. See infiltration
rate.

INTENSITY See rainfall intensity- ,

1
.

INTERCEPTION (hydraulics) - The process by. which precipitation is
. 4.

caught and held by foliage, twigs, and branches of trees
shrubs, and other vegetation. Often.used for "interception

295
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'loss" or the amount of water evaporatad from the

precipitation intercepted..

INTERCEPTION CHANNEL - AlRannel excavated at the top of earth cuts,

at the foot of slopes or a; other critical Places td intercept

gurfade,flow; a catch drain. Syn. interception ditch.

INTERCEPTOR DRAIN 7 SurTace or subsurface drain, or a combination

of both, designed and'installed to intercept flowing water.

INTERFLOW. lhat portion of rainfall
and moves laterally through-the
intercepted by a stream channel
surface at some point downslope

that ,infiltrates into"the soil
upper soil horizons Until
or Until it returns to the
from its point of infiltration.

INTERMITTENT ,EAM A stream or portion ok a stream that flows only

in direct response to precipitation. It receives little or .

no water from springs and no long-continued supply from melting .

snow,or other sources. It is dry fdr a large part,of the year,

ordinarily more than 3 months. '

'INTERNAL SOIL'DRAINAGE The ,lownward movement of water'through the

- 'soil profilee The rate of movement is determined by the: '

;texture, strUEture, and other characteristics of the soil

profile and underlying layers and by the height of the water

table, either permanent or perched. Relative terms for

expressing internal drainage'are: none; v.ery slow, slow, medium,

rapid, and very rapid. 3

LAND The total natural and cultural envirOnment wl.thin Which

production takes place; a 1Droader term than soil. In. addition "

to soil, its attributes include other'physical conditions, such

as mineral depogits, climate, and.water supplyj location in

relatiOn to centers of commerce, populations,and other land,

the size of the individual traCts or holdings.; and existing plant

cover, works of priprovement, and the like. "Some use the ferns.,

loosely in otherlsenses: a8 defined above but without,the

economic or cultural criteria; especially in'the expression

"natural land" as a synonym for "soil"; for tDolsolid surface

of the earth; and also for earthy surface fvfMalions, especially

in the geomorphological expression "land forM".
),

LAND CAPABILITY The suitability of land for use without permanent

damage. ,Land capability, as ord,inarily,use in.the United States,

is an expression of the effect of physical land conditions, 1

including clitatea, On theits Suitability for use without

datage for crops that requ*e regular-tillage, for grazing, for \-)

woodland, and for,wildlifeandCapability involves

c6nsideration of (l.) the ri4Vg7.ofAand damage from erosion an !

otherrausea and (2) the'diffitulties in land uge owing to

physical land chara'tteristicS,,including climate.

296
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LAND CARABILITY CLASSIFICATION.- A grouping of kinds of soi,ls intd
special unitssubclasses, and classes according(to their
capability for intensame use and the treatments required for,
sustained use, prepared by the Soil Cdhservatidn Service, COA.

LAND C APABILITY MAP,- A map
anil classes, or.a.soil
capability classes..i.

showing land capability units, subblasses
survey map colored to show land

LAND CAPABILITY UNIT Capabilitvunits provide more specific and
detailed information for application'to specific fields on a
farm or ranch than-the subclass of the land capability
classification. A capability unit is a group 4soils that
are nearly alike in suitability for plant growth and responses
to the.same-kinds of soil management.

LAND CCASSIFICATION The arrangement of land u nits into various
. .

, .
categories based on the properties of the land or its suit-
ability for some particular purpose.

V
LAND FORM A discernible natural. landscape, such as'a floodplain,

treamterrace, plateau, valley, etc.

LEGUME A member of the legume or pulse family, Leguminotae. One

of the most 'important and widely distributed plant families.
The.fruit is a "legume" or pod that opens along two sutures
when ripe. Flowers art usually. Rapilionaceous (butterflylike).°
Leaves are alternate, have stipules, and are usually compound.
Includes many valuable food and forage species, such as the '

,peas, beans, peanuts, cloves, alfalfas, sweet clovers,
lespedezas, vetches,, and kudzu. Practically all legumes are
nitrogft-fixing ptants.

--LEVEL SPREADER - Aishallow channel excavation at the.outlet end of
a divesion with'a level section for the purpose of diffusing
the diversion outflow.

LIME.-"Lime, from the strictly chemical standpoint, refers to.only
one coMpound, calcium ()Ade (Ca0); however, thelterm "lime" is ..

commonly used,inagriculture to include a great variety4 of
materials which are'usually composed df,the oxide, hydroxide, or
carbonate of calcium or of calcium and magnesium. The moSt
.jcommonly used forms of agricultural lime are ground'limestone
(carbonatesY,'hydrated lime (hydroxidee), burtnt lime (oxides),
marl, and oyster shells. .

. .
.., . N

LIME AGRICULTURAL A soil amendment consisting'principally of
calcium carbonate but includin magnesium carbonStgand'
perhaps other materials, used t furnish calcium and magnesiuM
carbonate and perhaps other materials, used to furnish calciuM

a&
and magnesium as essential elements -for the growth of plants.
and to neutralize soil acidity.
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\LIMING - The appli ion of lime to land, primarily to reduce soil

acidity and supply calcium for plant growth. Dolomitic

limestone supplies both calcium and magtesium. May also

improve soil structure, trganic matter content, and nitrogen

content of the soil by encoditging the growth of legumes arid

soil microorganisms. Liming an acid soil to pH value of about

6.5 is desirable for maintaining a high degree-of availability

of mbst of the nutrient eleMents required by plants.

LIQUEFICATION - (spontaneous-liclUefication) The udden large.

decrease of the shearing,rvistance of a cohes nless soil,

j caused by a collapse of th't4.structure from shock other type

'of strain and associated with a sudden but temporary incvase

in the pore-fluid pressure. It involves a temporary transfor-

mation of the material into a fluid mass.

- _

LIQUID LIMIT
\

The moisture COntentat which he soil asses from a

plastic to a 'liquid'state.. In engineeri g, a hig liquid limA

indicates that thei:soil has a high conten of clay and low,

capacity for supporting loads.

LOAMY - Intermediate in texture and properties betWeen fine-textured

. and-coarse-textured soils.

LOOSE ROCK DAM L A dam built of rock without the use of mortar, a

rubble dam. See rock1-fill dam.

MADE LAND - Ares filled with earth or'earth and,. trash mixed, usually

made by or under the control of,Man: A miscellaneous land type..

MANNING'S FORMULA (hydraulics) 4 formula used to predict the'

velocity of water flow in an open channel or pipel'nes:
1.486 r 2/3 S 1 2

V -

wherein.V is the mean velocity of flow i4n feet per second; is

the hydraulic radius; s is the:slope of the energy gradient or s

. for .assumed uniform flow the L41-ope-of the channel in feet per

foA; and n is the roughness coefficient or retardance factor

of the channel lining.
4

-MEAN DEPTH (hydraulics) - Average depth; cross-section rea of a

stream or channel divided by its.surkace or top width.

MEAN VELOCIY Average veloCity obtained by dividing the flow rate

(discharge) by the.cross-sectional area for that given cross-

section.g
A

MEASURING WEIR - A shaped notch through which water flows are measured.

CommOn'shapes are rectangular, trapezoidal, and triangular.j



1

- MECHAtICAA,ANALYSIS"- The analytical procedure.by which soil
particles are separated to determirie the pal,ticle sizeL

...distribution.
6

MECHANICAL' PRACTICES -
. primanily changv

ey, regulate,
0, er ioh. _

2 :

11410

'Soil'and,Zater conservation practices'that
the,urrace ofthe land or that store,
or digpose of'runoff'Water without excessive

".

MOVEABLE .DAM - A mOyeable barrr that-may, bet opened in whole or in
lottrt', permittini cbn'trol'of the flow oWater through or over

, ,the dam. ,

'MVCK SOIL'-
(1) ,An,organic soil in which the organic matter is well

. .
decomposed,(USA usage).

. (2) A soil containing 20. to 50 percfrf organic maiter.
P

- MULCH,- A natuRal or artificial layer of plant residue or other
materials, covering the land surface which donserves Moisture,
.holds soil in place, aids in establishing plant cov.er, and
'minimizes temperature fluctuations.

NORMAL DEPTH Depth of flow.in an open conduit during uniform flaw
for the given conditions. See uniform flow.

OPEN DRAIN - Naturaf watercourse or,constructed open channel that ,

41; conveys drainage water.

OUTFALL Point where water flows from a conduit, stream, or drain.

OUTLET Yoint of water disposal from a stream, river, lake, -tide:
water, or artificial drain.

'OUTLET CHANNEL A waterway constructed or-altered primarily.to carry
water from,man-made structure,s4 such as terraces, tile lineA
and diversions.

OVERFALL --Abrupt change in stream channel elevation, the part...2f
) a dam or weir over which the water flows.

z-r-

PEAK-DISCHARGE The maximum instantaneous flow from a given storm
condition at a specific loc4tion.

PERMEABILITY Capadtty for transmitting a fluid. It is measured
by the rate at which a fluid' of standard visosity can move
through material in a given interval of time der a given
hydraulic gradient. ,L

PERMEABILITY, 4soil The quality of a soil horizon that enables water
or air to move,through it. The permeability of a soil may be'
limited by the presence of one nearly impermeable horizon even
though the others are permeable.

2991
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is
- PERMEABILITY - The rate at which water will move through a

saturated oil.

(al Slow - Less than Or.20 inches per hour.

(b) Moderately slow - 0.120 to 0.63 inches per"h our:

(c) Mod:rate - 0.6,3 to 2.0 inches per'hour.^

(d) Mod rately rapid4- 2.0 to 6.3 .inches.per hour,

r(e) Rapid - More. than 6.3 inches per hour.

..,

pH SOIL - A numerical measur.e of the acidity or hyd&gen ion activity

of a soil. The neutral poimt id pH 7.0. All pH values below

7'.0 are acid end 411 above 7.0 are_alkaline.
to

PiPE.DkOP - A circular conduit used tO convey3kater down steep
c-

Oracles.
.

-.PLASTICITY INDE*-- The numerical differehce between'the li4quid limit

and the plastic limit;.the range of moisture content within

w ich the soil remains pfistic.

- PLAST LIMIT - The moisture content at which a soil changes from aIC
semisolid to a plastic state.

PLUNGE POOL - A device used to dissipate the'energy of flowing .

water that may be constructed or made by the action of flowing.

These facilities may be protected by various lining materials.

POOL - Section of stream deeper and usually wider than normal with

-appreciably slower currell than immediate upstream or down-

stream areas and possessing adequate cover (sheer depth or

physical condition) for protection of fish. Stream bottom

usually a mixture of silt and coarse sand.

PRINCIPAL SPILLWAY - Generalli constru/cted ofioermanent material

and designed to regulate the normal_water level, provide flood

protection'and/or reduce the frequency of operation of the

emergency spillway.
0

RATIONAL FORMULA - Q=CIA. Where "Q" is the peak discharge measured

in cubic feet.per second "C" is the runoff coefficient re-

flecting the ratio of ru to rainfall, "I" is the rainfall '

intsit3ç for the duration he storm measured in inches per

hour, an ",,A" is the area of the contributing drainage area

i5 acres.

RILL - A small intermittent water course with steep sides, usually

only a few inches deep and, hence, no obstacle to tillage

operations.

RILL EROSION - See erosion.

RIPRAP Broken _rock, cobbles, or boulders placed on earth.surfaces,

such as,the,face of a dam or the bank of a stream, for
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protection againat the action of water (waves
brush or pole mattresses, or.brush and stone,
materials used_ for'soil trigtion control.

RISER The inlet portions of drOp inlet spillw y that.extend
vertically from the.pipe c9nduit barrel o the °Water surface.

lso appLifed to
other similar

401
4

F

RIVNR 13ASIN 7 The United States has been a ided into 20(Major .

water iesourct regions (river basins .

. /
..imv ...,

'10ADSIDE ISIOIWCONYROL --See highky osién contr95a. 1 iV/
°ROCK-FILL ,AM - .A .dam cbmpo d of loo e -rock. usual4 dumped_ in place,-. \

/
- gften with the upstr art constructed of I4andplaced or:derrick-

placed rock and faced mith rolled earth or"with an impervious..
surface of concTete,'timber, or steel. .

4

RUNOFF (hydraulics) - That portio of the preCipitation On a`
drainage area that is disch ged fro he area in stream channels.

Types include runoff, groun water r off, or seppager.

SEDIMENT Solid material bot'h mineral an&Oorganic, that Is in

sus "ension, is eing tran ported, or has been moved from itsj

e of oriel. by air, wa/er, gravity; or ice and has come/to
st on the earth's surface either above or below sea level,

SEDIMENT BASIN - A depression formed from the construction of a
barrier or dav 3duilt at a suAable location to retain sediment
and debris. cs.

ZEDIMENT DISCHARGE - The quantity of Adiment, measured in'dry
-weight or by'volume,.transported through a stream,cross-section.
in a givAn time. ediment discharge consists of.both suspended
load and bedload.

/i

SEDIMENT GRADE SIZES - MeasUrements of sediment and soil particles

that can be sepated by screening. A committee on
sedimentation'of tPie National Research Council established a

\classification.of textural grade sizes for standard use.

1

SEDIMENT LOAD Se& sediment discharge.
1

SEDIMENT POOL - The.reservoir space allotted to the accumulation of'
submerged sediment during the life of the st cture. 4

SEEDBED - The soil prepared by naturalor artificial means to'
promote the ger4nation of seed and the growth of seedlings.

`114,

SEEPAGE . .

-(I).'- Water escaping through or emerging from the 'ground. Along an
, extensive line or surface as contrasted with a spring where,
xthe water emerges from a localized spot

\----._

3t)
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SILT LOAM A soil-textural class containing-a large amount of silt -

-1 and Small vantities of.4and and-clay. See soil texture.

STLTY CLAY - A soil textural' 41ass contain.ing a 1,elatively large

.

amount of silt- and'clatand a,pmall' amount. Of sand. See sdil

exture. ,

. r
$

- ,v- - \
.

'SILTY CLA6f LOAM A soil textUeal class cohtgining a relatively
large amount cif silt, a lesser quantity of clay, and a still

smaller quantity of sand.I See soil texture. -

(2) The process by which water percolates through the soil:

- (3) (percolation). The slow movement of gravitational water

through the soil.. °

'

'SILT
(1) A Soil separate conSisting'of particles between jb.05 and

0.(00i1iillimeter in equivalent diam ter. See06.41

separates.' .

(2) A soil texturaljflass.' See soil texture.

SILTI seilimeet.

SLOPE Deg ee of deviation Ofa Sfurface from the horizontal,

usually ressed in'percent.or degrees.
I

SLOPE CHARACTERIS4CS - Slopes lilay be characterized as concave
(decrease in steepness-in lower portion), uniform, or convex
(increase in steepness at base). Erosion is strongly affected

by-shape, ranked in order of increas odibility from

concave to uniform to bonvex.

SOIL The unconsolidated miner"). and Organic material on the

immediate surface of the ea.;-4that serves as a natural Medium

for the growth of land plants.

SOIL HORIZON - A layer of soil, approximately paralled -to the

surface, that has distinct characteristics produced by Soil

forming factors.

SOIL PROFILE - A vertical section of the soil from the surface

through all horizons, including c horizons.

SPILLWAY An open or close d channel, or both, used to convey excess

water from a reservoir. It may contain gates, either manually
s

or automaticallY contolled, to regulate the discharge of

excess water.

STABILIZED CENTER SECTION - An area in the bottom of a grassed

waterway protected-by stone, asphalt, c6ncrete. or Other

material-to prevent erosion.

STABI.LIZED GRADE'- The slope of a channel aewhich neither eroSion

,
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nor deposition occurs.

- STORM FREQUENCY 7, An expression or meAsure'of how.often a hydrologIc/

.
event ofa given iize or magnitude should on an average be P/

equaled 'or exceeded. The-average0ould be based on'a
reasonable sample., .

;

,STREAMBANKS - The usual boundaries, not the flood boundaries,,of'
-aweitream channel. Right and left banks are named faCing / .

s't . '4,.

^

downstream.

e

'STREAM GAGING The quantitative determination of stream f1ow`u5ing
,

.

gages, current mlers, wiers, or other measuring instruments
at selected locations. See gaging station. ,

,

151 it'
STREAM LOAD QuantEty of solid and dissolved material cai,ried by a

. J
stream. See sediment load. ,

0 .

,SUBOIL The ilio iaons of soils with distinct_profiles. In soils.

with weak pr ile development, the subsoil can be defined as
the soil beiow the plowed soil (or i s equivalent of.surface
soil),.in which ,roOts normally grow. Although A 'common term,

it cannot'be cWined accurately.- It has been cavfied over (

frdm early dhys when "soil' was conceived only as the plowed
'soil and that under,it as the "sUbsoil".

SUBWATERSHED A, watershed subdivision of unspecified.size that
v forms a convenient natural unit. ,

- TERRACE An embankment or combination'of an embankment and cha nel
Across a slope to control*erosionby diverting or storing
surface runoff instead of permitting it/to flow uninterrutd
down the slope.

TERRACE INTERVAL Distance measured either vertically or horizon-
tally,between corresponding points on two adjacent terraces.

TERRACE OUTLET CHANNEL -'Channel, usually having a vegetative
cover, into which the flow from one or more terrace is dis-

charged and conveyed from the field.

TERRACE.'sYSTEM -4A series of terli-Aces occupying a slope and'
digcWarging runoff into one or More outlet channels.

41

TILE, DRAIN'- Pipe made of burned clay, concrete, or similar material,
in sliOrt lengths, uSually laiSwith open joints to collect
and carry excesS-water from the soil.

TILE DRAINAGE - Land drainage by means of a series of tile lines
laid at a specified depth and grade.

TOE DRAIN.- A.drainage syStem constructed in the downstream portion

G-21
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of an earth dam or levee to prevent excessive h rostatic

pressure.
*

TRASH RACK A structural device uied,to prevent debTit

enterin ,a spillway or other hytraulic Structure.
-....., i

/.°

UNIFIED SOIL CLASSIFICATION SYSTEM (engineering) - Alclassification

% system based on the identificat,ion of sOil.s accdrding to their

particle size, gradation, plasticity ine1'ex,:and4iquid limit.
,

.- - 1 .

UNIFORM FLOW .-,11 state of steady flow when the mean velocityfand-

crosss-sectional area are equal at all sections cl a reach.

UNZYFSAL SOIL LOSS EQUATION - An equation used for tile design.of

I soil loss in tons.per acre per year; R = ainfall
op erosion control syftem: A = RKLSPC whereil A 'r-

I.

.

factor; K = sodl erodibility factor; L = -length f slope; S =

percent 00f-slope. P ="conservation practice facipr; and C =.

cropping and management factor. (T = soil loss.-Oblerance,

vane
/

that has been assigned eack soil expressed 7/A/Year).
j

4.

o

...-it flowing frOm an ov.erfall'structure.

t .

,.
.

.

.
4=0

N\

WATER DEMAND 4ater requiremenp for a particular purpose, such as°

.irrigation, powerc,muniCipal supply, plant transporation, or

1
,

VEGETATIVE PROTECtION Stabilizatioff erosiire CT se iment

producing areas by covering the il With:

(a), Permanent seeding, prodUcing long-term vegetative cover!'-

(b) Short-term seeding, producing temporary vegetative cover,

'or
( ) .Sodding, producing, areas covered with a turf of perennial

sod-forming grass.

WATER CLASSIFICATION - Separation of water of an area into classes .

.

according to usage, sUch as domestib'consumption, fisheries, .

recreation, industrial, agricultural, navigation,, waste
'1disposal, etc. .

,
.

.

WATER CONSERVATION - The'physical control, protection, management.'

and use of water,resources in such a way as to maintain crop,

grazing, and.forePt lands; vegetal-cover; wildlife; and wild-

*
life habitat r maximum sustained benefit's to'people,

agriculture, 1 dustry, commerce, 1d other segments of the

national econ8my.

WATER CONTROL (soil and water conservatiOn - The physical control

.of'water by suar measures as conservation practices on the land,
4

channel improvement, and installation of structures for water

retardation and pediment detention (does not refer to legal

control or wateryights as defined). ss-

WATER,CUSHION - Pool of water maintained to absorb the impact of water



storage.

WATER ft&POSAL SYSTEM - The complete system. fOr removing excess
water from land with minimum erosion. For sloping land, it

may include a terrace system, terrace outlet channels, dams,

and grassed waterways. For leve/ land, it may_ include only

surface drains or both surface and subsurface d'rains.

t\,

WATER QUALITY STANDARDS Minimum requirements +of purity of water

,E9r various uses; for example, water for agricultural use in,
rigation systems should not exceed specific levels of sodium

I 4 bicarbonates, pH tota.J. dissolved.sa ts etc9.,.

_WATER RESOURCES -,The,suqly.of groundvat rAnd surface water in a
given area.

.

WATERSHTD AREA All land and wateryithin the confines of'a
drainage divide or-:a water probleM area' consisting in whole.or
in part of land needing drainage or irrigation.

F. A
WATERSHED LAG Time from center Of mass .,,of effective raAfall to

peak of hydrograph.

WATERSHED MANAGEMENT --Use, regulatiqn,/and trtrnent ofwater and-"e---,.land resources of a watershed to accomp1ii stated objectives.
,

I

,.>
,

WATERSHERPLANNI-RG formulation of a plan to use and treat water
and la:nd resources:

/e/ WATERWAY 7 A mtural course or constructed ch. annel fo; the flow of

water. See grassed waterway. .
.

,
... Al t

,
. , ..,

,

WEIR - Deviator Measuring or regulatin the filk of water.
, 4

'y4
WEIR NOTCH - The opening in a weir for the passage f water.

a,

0
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