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To the Users of the handbook:

Ladies and Gentlemen: ™\ ) oo ' -
. As Chairman of the Virginia 8011 and Water. Conservatlon
Commission, I am pleased to present the cohservation standards,
- guidelines_and criteria to minimize erosion and sedimentation .
" contained in thiis Virginia Erosion and Sediment Control Hand- ‘ L
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, 51gn1f1cant benefits A
will accrue to the citizens of the Commonwealth through the use '
of these conservatlonﬁmeasures . ’ ) . T

'
[

The Comm1551on expresses appretiation to the many agencies and
individuals who contributed®to the development of the handbook.

‘Spec1al thanks is extended to the Erosion and Sediment Control

Advisory Board, the Technical Committee for Erosion and Sediment
Control, and Glenn ‘B. Anderson, Erosion and Sediment Control

development of this ‘handbook. The Commission also acknowledges the.x\ : Lo
assistance of the Office of the Attorney General, the State Water

Control Board, USDA-Soil Conservatlon Service, and other agencies

that furnlshed wmformatlon whlch has been adapted for use in this . j
handbook. .L_ . , 3

Respectfully, ,

) , . R. DuVal Dickinson .
)) ) o Chairman’ ) -

Assistant Director

>
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. TNTRODUCTION
B \ b
The purpose 'of the‘Eioslon and Sediment Control Ldw is to
provide for the protection of the land and water resources of the
state with minimum adverse affect upon economic activity. "The rapid
shift in land use from,agriéultural to nonagricultural has accelerated
the processes of soil eresion and sedimentation with the' result
that "waters are being polluted and spoiled to sucﬁﬁa 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 1ncreas1ngly more important. THeir preservation,6is easier
and less expensive to accomplish than their restoration--a restoratlon
that may never be physically posslble or economically feasible.
Virginia has taken a bold step in establishing a statewide

"coordinated program to conserve and protect the land, water, air

and other natural resources of the Commonwealth for generations to
come. A ’ '

B

The Virginia General Assembly'has seen fit to place this basic

responsibility on those who know and understand best local conditions .

and who will benéfit most directly from its provisions. The success
of the program depends upon the conservation districts, counties,
cities; and towns and the public in general.. Realizing the importance
of economic.benefits of prevengion, it is envisioned that responsible
officials and citizens will male enlightened use of the erosion and
sediment control program to protect our natural resources whiile

accommodatirg our needs that ‘disturb the land and affect e waters.

°

This handbook provides\zﬁeaguidelines and technical st ndards‘
for development of local erosion and sediment control programs and
conservation standards to meet the goals established{by law.

o

Natural Erosion' .

In preparing the program guidelines and technical ﬁtandards
it was recognized that erosl?n and sedimentation are also natural
phenomena. These forces have been contlnuously actlve since the
beglnnlng of time and will continue in spite of man's efforts. Man
has accelerated the pnocess of ero¥ion and sed1mentatlon by alterlng
the topography, soil conditions, natural cover, and drainage patterns
to suat his immediate needs. The challenge now is to accommodate

's needs by recognizing these natural forces and working in
harmdny with nature. .An understanding of the basic characteristics

3

of erbsion and sedimentation and the hazards they create is fundamental .

T~

to this cooperation.

+ * 7
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-Erosion ) . : . ’

8011 erosion 1s'%he dlslntegratlon or wearlng away tof the
land surface by running water, wind, and other geological agents.

‘In, Vlrglnla, most soil er051on is caused by the impact of falllng
and flow1ng water on exposed-and unprotected soil material. The

energy of falling and flowing water detaches, disperses, 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-decreases

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

partlcles. 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. Ifsavailable

energy of the flowing water is less than needeéd to. support the burden

of the sediment load, deposition.of the transported soil will occur.
Man's use of the land ‘influences the rate of erosion. When

land use changes from rural or farm use to ur ’q%hse, soil erosion »

may increase from as little as 50 tons‘per square mile per year

in rural areas to morejthan 50, 000 tohxgper'SQuare mile on land that

is coverted to urban uses. Most erosidn occurs in the form of

sheet, rill, gully, and stream channel erosion. Uncontrolled:

soil erosidn on developlng sites is a common man-made problem.

Some of the factors that influence the.rate of soil erosion on

' construction sites include: the “extent and duration of exposure .

of bare soil during. development; the erodibility of the soilj; the '

‘intensity of ralnfail -the slope and drainage characteristics of th

project area; ¥he amount and, type of ground. cover; and the constructlon

methods and techniques employed by the developer.

The perlod durlng which most 3011 erosion occurs is from the
time“the land is denuded of protective cbébver until final construction

" and restabilization is completed. Some common construction activities

that tend to accelerate soilerosion include: removal of protective
vegetatlon and exposure of soil far in advance of other gonstruction
work; expgsure of subsoils, mixtures of soil horizons, or geologic
formations that are many times more erodible thag/gglglnal soil
surfaces; compaction of soil by heavy equipment frafficj enlarged
drainage areas caused by'grading operations, diversions and street
nstruction; prblonged exposure of*disturbed areas due to the lack
of adequate plannlng and scheduling of remedial conservation practices;

! reduction of time of concentratlon of storm runoff .caused by changes

, -
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in topography, soil conditions and dralnage patterns, increase in
~ impervious surfaces associated with the construction Qf streets,
buildings, sidewalks, driveways and parking lots; and placement of
~ fil1l in.orgadjacent to drainage ways where it .is -subjected to
-concentrations of flow of storm water.
R I"“Accelerated soil erosion causes serious damages to construction
sites-and developmdpt 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 1
artificial stream channels, undercutting of banks, undermining )
of open and underground storm sewers, loss of valuable topsoil
needed for revegetating the site, and creatlon 'of unsafe and hazardous *
working conditions. :

- Sedimentation - . : R

-

Sediment is the end product of erosion. Sedimentation involves
~ four fundamental processes: weathering, erosion, transportation, B
and deposition. Sediment consists primarily of clay, silt, sand, -
gravel, rock fragments, and mineral particles. Sediment has a .
. two-fold efféct on’ the environmént: it depletes the land resource
A 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 e
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, increases water treatment
cost, damages water distributich systems or degrades water for human'
consumption or 1er uses.
Hazardg t : _ Y -
The impact of uncontrolled erosion and sediment from disturbed
and unprotected land undergoing development is often severe. Areas
containing combinations of outstanding natural resources are often
damaged beyond recognition by uncontrolled erosion and sedimentation. -
Some of the adverse consequences of erosion §nd sediment include '
the following: large increases in areas 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; alteratlon
of_the g bundwater system adversely affecting the underground water
tabke, drainage system, slope stability, and survival of natural or
- newly establishéd vegetation; creation of ‘exposed soil horizons that
-are acid, compact, droughty, wet, shallow, stony or of such low fertility
level that establishment and growth of vegetatlon is greatly inhibited;
and adverse alteration of surface runoff patterns by construction and
development. - : : R L +
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GUIDELINES FOR EROSION AND SEDIMENT CONTRO% PLANNING
- ’ " ‘

Emphasize Natural Terrain Development

Proper planning to fit the buildings and streets to the natural =
characteristics the land helps decrease erosion and minimizes .
development and maintenance:costs. Steep slopes, cut and fill
sdopes, and areas of highly erodible soils can ‘be protected by
‘conservation measures.. Saving the natural vegetation, such as
trees or- shrubs, by minimum - dlsturbance during grading can limit
soilt er051on.

The problems presented where erodible soils or steep slopes
impose severe limitations may be solved best by using th@ge areas
as, open* spaces. - Environmental quailty is enhanced when open spaces,
recreation areas, ,Stream valleys, lakes, ponds, wildlife and other
natural amenities are preserved. ’ Vv

Know the Soils Mi\\§\

Virginia has abodt 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 mlstakes, it :
is important to recognize these dharactetlstlcs and propertles prlog

¥ to development.

Soil Surveys Can H&lp

L 4

4

Soil surveystcan be used as a tool in determining the suitability
of land for varlous uses. ".Soil surveys inglude soil maps, soil
descriptions, and ‘soil interpretations.

. .Soil' maps are made.by soil .scientists who delineate on an aerial
- photograph boundaries of the different %inds of sofl @ccurring on
" a tract of land. The soil gap shows the location of different
kinds of soil in relation to streams, roads, buildings, and other
featpyres 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 afd Virginia Polytechnic Institute and State
" University. Individual soils have been studied for nmineral constituent,
structure, texture, fragipan, erosion, water tables, acidity and
other special propert%es which, influence their use 'and management.

ERIC - L
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\ Sglls are rated according to their llmltatlons or difficulty

of development for a given use. Soils with slight. limitations have
\ few problems which limit their use for a given purpose. Moderate
\\:;/\\_ﬂ\limitations are generally easy to overcome with careful planning and
’ design of structures dﬁring.development. Severe limitatidns indicate
the need for very careful consideration.of a site prior to develop- '
ment. In gome ifgtances; for ‘certain uses’, the cost of overcoming

.

~ ’ a given soil llmlbatlon may be excessive; hence the\gite should

not _be ‘geletted ‘for that purpose. In other 1nstance§§\w§:fe the - : '

’ soil lim at on is recognized prior to development, it m be feasible -~
to design ¥ structure or adopt measures which will overcome the ' ’

N limitatiom. 4
. o ‘ ;
Storm Water Ménagement ‘ : vooe?

N -y v )
L ' For most sites, designing a storm water management system should «
— , Treceive hlgh priority during 1n1t£%l plannin The 'system should
-/ be dQompatible with the comErehen51ve land use pl e designed &

to safely handle- ant1c1pated runoff from the respective watershed
based upon the ultimate land use of the area. . . )

Public Utilil‘cies ,
. : ¢ b4 ]

Spec1al attention should be given to sanitary sewers, pipelines;
and ‘other underground transmission lines .which requ1re excavation and
earth\moving oh steep slopes, along streams and ot er critical env1ron—
mental areas. N

Include Erosion and Sedlment Control\ln the Development Plgn

« - Since many of the soils in Vlrglnla are hlghly er051ve>\1t is
extremely important that a program for erosion apd sediment control
is worked out during the planning and design stages, before options

are lost and ideas become fixed. . P
-~ <

Gu1de11nes ; / .
N ' » ’ * ~ \
:% The lelow1ng are guidelines for erosion and sediment control .~

planning: . y o

. Study the developmen% area and evaluate the soil limitations
p & v and other conditions such as topography, natural drainage, -
A o geology, and accessibility.
! . ; - Selecf a development.that is. compatible with the site conditions.
. Identify existing"features that can be used in the developﬁent:'

such as vegetation, wildlife habitat, water areas,%topsoil,wetc.
- .. <. - '

Q (; : . I : . - LA
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Prepare a development plan which Wlll minimize exlstlng site

. limitations and pnov1de for er051on and sediment control measures.

Limit grading to areag of workab e sizé so as to limit the
duration of expq3ure of disturbed and -unprotected areas.
All appropriate conservation practlces should be applied
on the Fidst dlsturbed section’ of land before the next
section is opened up. .
Strlp and, stockplle topsoil for later use.on areas to be ,
Stablllzed.ﬁy permanent vegetation. Protect the stoekplled .. L
material w1th mulch~or temporary vegetation.

. ,
. 3 !

i

Control runoff eitheb by dlvertlng or conveying it sa y

v

.thﬁpugh the areas with structural measures. - \\J_\<{

Install debris basins and other appropriate erosion and H )
sediment control structures prior to-or during the first ' }
pliase of land grading. . . - \\/~\\\\//

Seed and.mulch debris basins, diversions, waterways and .
related §xructures immediately after they are built. -

Install storm water management facilities and make them .
operatlonal as qu1ckly as possible during construction. ", ~

. . . ' ) ..
Employ sediment traps to protect inlets of storm sewers S
below high silt-producing areas. ' a

- Establish ¥emporary cover by seeding and/or mulching gradéd N

areas (except streets and parking areas where underground

.utilities are planned) which may otherwise be exposed for
AN period greater than 30 days before permanent stabilization’

can be achieved. This practice should be accompllshed as.
soon as rough gradlng'gork 1§fﬂone.

Stablllze all streets and parking areas, within 30 days "of B .
final grading, with base coarse-crushed stone. : Co

13
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The Plan : \ LT c .- . o
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2 ’ N N .
An er051on and sedlment control plan is deflned .as.:
A .document containing material fbr\the eonservation
of soil and water resources of a unit or " gLguUp. of
-, units of land. It.may include approprzate maps, an
appropriate soil and water plan inventory and tanagement
" information with needed interpretations, and a record
of decisions contrzbutzng to gomservation 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. *

N -

-

Thefplan shall consist of two parts

. A narrative report describing the prOJect and\g_rxng the

purposes, schedule or phasing of ‘major construction activities,
P schedule of application of conservation practices, englneerlng

' assumption and calculations for the control measures;
A map or maps of the same scale or a base map with overlays,
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 sedimentation.
The plan shall:
%) -
Clearly 1dent1fy the type; magnitude and locatlon of both
—~ existing and anticipated conservadtion problems.

Define the areas to be affected by clearing and grading.
. _
Show the areas to be mulched and the areas to be establlshed

to temporary or permanent- vegetation. -

Account for the staging of major land dlsturblng activities
and include the timing and sequencé of installing the conservatlon
practices and facilities.
) |
Show the location of erosion and sediment control practices,
such as sediment basins, diversions, waterways, storm drains,

Definition from Erosion and Sediment Control Law

14
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s
dlkes, terraces and similar structures when such practices

are needed. . o J
4 L4

°
!

In addition the plan should: N . " A '

.
-

*. Identify the predominant soils and prOV1de dgtalls on topography,
drainage and exlstlng vegetatlon. :

. Be an integral part of any site plan, subd1v1$10n plan, or '
grading plan required by local ‘governmep i ..
Conservationpractices for erosidn. and seélment contrdl shall meet J’
‘or excéded standards and specéilcatlons contaaned 4in the local Erosion and
Sediment Control Handbook acticeés for which standardsyand spec1f1catlons
are not contained-¥n the local Erosion and Sediment Control Handbook may' be

approved by the local plan approving authority based on the mef‘tswof the
/ 7

- practice as proposed for use in 1nd1v1dual c1rcumstances.
a

Even within a locallty, the conservatlon practlces needed. to .
control_accelerated erosion and sed1mentatlon vary widely from site to - [ =
site.8&uch factors as .degree. of slope, nature and tyffes of soil, drainage
characteristics, proximity to property boundaries and watercourses, -*
acreage disturHed amount of cut and fill, as well as other ~factors
have a direct bearing on what comblnatlon of conservation practices will sy
result in an adequate eroslon and sediment control plan -

Recogn1Z1n the wide vaplatlons from one site to another the
following elements are to be’ cons1dered in the development of a plan:

S

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

a
Y

. Brief description of the overall project. : ) ) -

. Date project jis to begin-and expected date ﬁlnal stablllzatlon

will be compgeted. . | “~
v . Brief descripﬁion of accelerated erosion control program.
. Brief description ofiséaiment control proé@am. iy )
. Brief description of stormwater management programt : N
2. The topographic features (shown on the map) . - PR j~*

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

. Acreage of the project. ‘ .o

. Contours at an interval and scale that will adequately descr1be
the area ) ].5 ) - . e

.I1I-8 e - ’ . )



. Approximate limits of the flood'plain.A

. : ) . . . i . .
. Critical env1ronmental areas located within or in proximlty
of the prOJect areas, such as streams, lakes, ponds, wetland
areasr. ..

-
. e

. Nature and extent of'existing vegetation.

& Other s1gn1f1cant features 1nclud1ng map scale and north arrow. -

’ i

.+ 3, Information on the s01ls (presented in the narrative and shown on -the map)
. . » g . ’
. "Adequate description of each soil, including soil name, texture,
s, - + slope, depth, drainage, and structure.® " . -
' ) o

\

. Suﬁface area of each soil.

e

.. Estimate of soil loss by use of tke Universal Soil Loss
Formula or other acceptable, methods. In the absence of a
soil survey, a mechanical analysis.of the soil will be made
to the depth of planned disturbance or an on-site evaluation '
will be made by a qualified soil scientist. Soils data is
read1¥y avallaﬁﬁgbln areas hav1ng a modern soil survey and
in other areas where a progressive survey is underway.

4. The amount of runoff from the prOJect area and the upstream watershed
(descrlbed in the narrative)

T~

.;.Runoff prpducing factors considered.

Peak runoff from a ten-year or 100-year frequency storm

baged on present and future developed conditions and. according

to the, existing hazards and degrees of protectlon requi If
the watershed is greater than one square mile in area, a pe
runoff study. of the 100-year frequency storm shall be prepared,
taking into ac¢count present and future developed conditions 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 gfrthe 10-year frequency storm shall be prepared,

taking into account present and future developed conditions

and the existing hazards and denge of protection required.
L4

-

Methods of calculation. R

- 5. The storm water.management program (described in the narrative
and the location of qecilities shown on the map).

>

Brief analysis of problems posed by. storm runoff on downstream
areas. - :
v -
" As.defined in the Agricultural Handbook 18- - Soiinsurvey Manual, Soil
Conservation Service, U.S.D.A. ].6 _ R
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v

Analysis of fhe hydrolbgic factors: of the project which may
contribute to ‘the off-site problem(s). .
S

b g

Brief description-of the permaﬁent measures and facilities
designed to cope with the problem.

Plans for the long-range manggemen% of the control facilities.
. M ) .

-

proposed altepation of the area (shown'on the map)'
Limits of clegring and grading.ﬁ$R | NN .
Areas of cuts and fills.®. @ ’
. ° -
Roads, buildings, pond areas, and'ofﬁer structures. - .
Stormwatgr: mamnagement fadilities. : N

A . -

phasing (or staging) of land diéturbing'activitieé’(desc?ibedv'

. - 7.7 The
' in

8. Temporary erosion and sediment control (vegetative and mechapical)

the narrative)

P
2

-

Sequence® of land clearing operations.
Removal and stockpiling of topsoil. .

2 L
Major earth moving and grading.

Control facility installation. - .

. Program of opefations.

° mea

sures for use during active construction (included in the

_nar

N :

rative and shown on the map)
Purposé. ' | .
T&ﬁés of heasurss and facilities.
Locatiop of ﬁéasurés and facilities.

Dimensional details of the facilities. RN

Design consideration and calculations (mechanical measures only)

3

9. Permanent erosion and sediment control measures for long-term protection

(in

ERIC

Aruitoxt provided by Eic:

cluded in the narrative and shown on the map)

- Purpose : 1 7 '
\ .
I1-10



. Types-of measures and facilities. o .
- '4.' ' Lo e
.. Location of measures and facilities.

. Dimensional details of facilities. =~ - s . 3
LN + . Design cbnéideratidns and calculations (mechanical measurésnonly) i
10. The. mhlntenance priogram for‘the ‘control facilities (descrlbed in 7 . .
the narravy . :
¢ %// . v '
. AInspect&é%4program 1nclud1ng freguency and schedule. " o ,?
o V4
R - N . ‘ - )
e . Resodding or eseed;ng of vegetated areas. cy
;) ’ . Repalr or rec truction of damaged structural measur i ‘
A ® )
/// . The method and frequency ‘of removal and disposal of solid!waste
' materials removed from the control facilities or the oject area.
i - \’\_, ] .
. The method of disposing of temporafy structural measures after N
they. have servéd their purposes. . -
, » :
y . .
T .
- ‘ ;
> v£§: >
)// ‘ ‘ ’
@ ’ 3 .
2. Al “ ‘ .
-
X
;Y ' %1
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SUBMISSION OF EROSION AND SEDIMENT CONTROL PLANS ‘

- ¥

- P®ns Submitted to the Local Authority e

. . . [
When an erosion and sediment control plan is developed for .
submission to a local plan approving authority the plan shoulg be
developed and submitted according to requiremernts of the loca er051on
and sediment control program. Such requirements would be available
either in the local Erosion and Sedimeght Control Handbook or .from
the local government if® charge of administering the local program.

>

Plans Submjtted to the Virginia Soil and Water Conservation Commissjon -
A) / . N7 . . L
- State agencies will submit plans in accordance with provisions . "<S:/\
of Part IV, "Commission Requirements for State Agency Projects', of : A
the Virginia Erosion and Sediment Control Handbook to: ..
(CommliS|on s Office located.on

Virginia S6il and Watér | b
sth floor of the Lifg
Conservatlon Comm1551onk\“ #the 5 {

'P. 0. Box 1163, © Building . ST
311 E. Broa LT ﬁgh,-vﬂ : .
Richmond , YAi‘ 23209. . :Telephone qp%:~_}ﬁ.$§?
4 « // ! ~
Land dlsturblng activities which will take pla¢'7§§ more “than T

one local control - jurisdiction may be handled either ‘by,the submission

‘'of the erosion and sediment control plah to the appropriate local plan \\\\
approving authorities in accordance with their requlremgntgror to .

the Virginia Soil and Water Conservation COmmlSSlOn;@f the abdve - .
address. Plans submitted to the Commission shall He in accorda#ce T \
with prov1<1ons of Part IV, "Multi- ]urlsdlctlonal Land. Dlsturblng )
Activities", of the Virginia Er051on ahd Sediment Control Handbook.
‘ x s o ( o

s T I11-13 .
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LAND Dls\_I‘URB'ING ACTIVITES ‘REQUIRING AN APPROVED PLAN N

[

"Land disturbing activity" means any land change which may result in
soll erosion from water or. wind and tﬂ movement of sediments.into State
waters or onto lands ‘in the state, 1nclud1ng, but not limited to, clearlng,
grading, excavatlng, transportlng and filling of land.

TQéxterm shalkﬁnot include the following:
q

. Such minor land disturbing activities aé home gardens and individ- .
ual home landscaplng, repalrs and maintenance work.

Ind1v1dual serv1ce connections and construction or installation
of public Utlll}y lines.

. Septic tank, lines or-dralnage fields unleks included in ‘an over- '
all plan for land disturbing activity relating %o construction
of the building to be served by the septic.tank system. ‘
* 0 . ’ . .
. Surface- or deep mining. ‘ ’ g T ’

,'Tilling, planting; or harvesting of agricultural, horticultural,

or forest crops; or clearing and transporting.en privately ' owned,

"occupied,. or: Operated agrlcultural hortxcu?tural or forest lands ‘ o~

Qonstruction, reg Lr or rebu1ld1ng of the tjacks, rlght -of-way,
bridges, communjcation'facilities and othef related\ifructures T Ce
" v aund fac111t1es of a railroad company. ., /@9 . T
ST " &
- Preparatlon for 51nglelfamlly residences separately built, unless
\ in co Junctlon with multiple construction’ 1n subd1v181on develop—
ment - : '

) \ = :
Disturbed land ikeas for comr r01al or noncommerc1ar uses of less
than ten thousand‘square feet yn size (the governlng 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)
. Insta latlpn ‘of fence and sign posts_ or telephone and electric,
pole%;and other kinds of posts or pol S.ng
. \ 1oy B .
. 5ﬁo er051dn co;%rol projects on tldal waters recommended by the
soil \ar r conservation districts in which the projects are
locat‘d or -approved by the Marine Resources Commission.

. Emergency work to protect life, limb or property, and emergency

A _repairs; provided that if the. land disturbing activity would have . _ ..
requ1red an approved erosion and sediment control plan and if the activity o

. were not an emergency, then the land area disturbed shall be shaped

and stabilized-.in accordance with the requirement of the local plan ?

‘ . X
21 | . ‘
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approving authority or the Commissien when applicable. . ,
Land ,disturbing activities on Pederal lands.
. Ehginéering operations on.privately owned, occupied or operated agri-

o cultural, horticultural or forest lands such as thé construction of
terraces, terrace outlets, check dams, desilting basins, floodwater
retarding structures, channel improvements, jfloodways, dikes, ponds ,
ditches, and the like; the utilization of jftrip -cropping, 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; foregtation and reforestation; rotation of crops; soil
stabilization with tree:&}grasses, legumes, and othepr/t " growing,
soil holding crops; retar ation 6f runoff by increasing agsorption of
rainfall; and retirement from c ltivatidn of steep, highly erosive

areas and “areas now badly.gullied or otherwise eroded. ' ‘ \gvf

Land disturbing activities of sitate agencies are exempt from local con-
trol programs; however, such activiti are covered at the state level.

R

»I;ﬁ Virginia Soil and Water Conservation Commission has adopted defini-
*6r~the following terms: * ) A T e :

“"Clearing" shall-mean.any activit& which removes: the vegetative ground -
cover ineluding but not-limited tq the\removal, root mat removal and/or

topsoil removal. ‘ : -

tions

"Filling" shall mean any depoéiting or stockpiling of earth materials. -
"Excavating' shall mean any/aigging, scooping or other 'methods of re-
moving earth materials. X < T ’

"Grading" shall mean any excavating or filling of earth materials or
any combination thereof, including the land in its excavated or filled
condition. ' - . C
"TranspoqLing" shal¥*mean any moving of earth, materials from one ﬁlace
Jto 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

L4

which such transporting occurs. _ .

- . II-16
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OVERVIEW OF EROSION AND SEDIMENT CONTROL PRACTICES
» “ ' - “t\ .
. . ; ) - \.. : 4 ~
* Part~III of this handbook cohtains standards and specifications on a

varie of erdsion gnd sediment control practices for use on construetion
" sites, gnd similarly disturbed areas. These practice standards are designed -

to establish uniformity in the selection, design, review, approval, instal-

lation and maintenance of %ractices contained in erosion and sediment con-

trol plans. They éstablish the pdnimum degree of technical adequacy in
.gh:planning,\designing and applyi erosion and sediment control practices on

disturbed areas. Alternate prdctices may be approvgd for individual erosion

and sediment control plans. ch approval should be based on specific site -

conditions and where app » will not . contravene the 1ntent and purposes

of the practice standards set forth herein. -

<
Gernlerally, erosion and sedlment control practices for dlsturbed ar as>
., fall into two broad categories -- vegetative practices and mechanical
practices, ‘An overview of most of the practices for which standards and .
spe01f1catlons have been prepared for thlS handbook is contalned in the
following pages. s . {

Q
Vegetatlve Practlces

.

. < .
Vegetativeﬂpractices nL@‘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 of exposed
swbsoils or mixtures of soil horizons. Conditions such as acidity, low
fertility, compacttgn< and dryness or wetness often prevail and are unfavor-
able to plant growth . . )

Excessively long slopeg and steep grades are often encountered or
created. -Water disposal structures are normally subjected to hydraulic
forces reqd&ring both sjgcial establishment techniques and grasses 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 heavy 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'%egetatiqn. 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.

ffﬁﬁeﬂw7T<wRermanent:VegetatioanvWhenfareasfaremtowbefvegetatedmpermanentiy, e e

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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a

. holds seed, fertilizer and I}me‘infgiace, retains soil moigture, helps main-

~“ .. . T A

. o
f b

/" range -of plants which can be used is broader. Final.selection should be

- based on adaptation of the plants to the soils apd climate, suitability for
the specific use, lase of establishment, longevitg or ability to reseed,
maintenance requirements, aesthetics, and other special qualities. Plants
which will provide long-lived stabilization with 'a minimum amount of re-
quired maintenance should be selected. Where managememt potential is limited“_
beca%§e"of specialized circumstances, the best plants to chooseAaré,thoéefh
which/are well-adapted to the site and to the specific purpose for whicl 9
they are to be used. For example, grasses used for waterway stdbilization

must be able to withstand submergence and provide a dense cover to'prevent
scouring of the channel boufdary. In playground$, grasses must lend them-, .
selves .to close.grooming and be able to withgfand heavy trampling. In somek It
places such as southern exposed cut and fill'slopes, the plants needed ° o
are those that~are adapted to full sunlight and droughty condition. In--

//GQEer places, plants must be able to tolerate shade or high.moisture conditions.
So s\plants can be used fa?\beQUtification as we;f as for s0il stabilization, >
o 777\) o . . * . * B . . - ) :
Maintenance'may be the most important consideration in .selecting plants for alx
permanent stabilization. Most ‘demestic grasses and legumes require’.a high
level of maintenance, or they will not survive and will gradually. give.way
to more hardy native grasses, legumes, and snrubs. .In some areas, native
plants are preferred. On stﬁep slopes and other inaccessible areas, .1t _is
preferable to select plants requiring little or no maintenance. Cr m\
vetch, honeysuckle, and sericea lespedeza are examples of long-lived egies
that provide good erosion control with'a minimum of maintenance. :Most
nat}gé\grasses, trees, and shrubs grow well with litple or no mainFehance;

Mulching. -
o , : o~

When final grading has not been completed, straw, woodchips ﬁ?ﬁpha;t "ol
emulsion, jute matting or similar materials can-be applied to‘prgVidé’tem—
porary protection.. Areas brought to final grade during mid-summer or winter
¢4n be mulched immediaf(gly and over-seeded'at the proper, season with a number
of permanent, grass andﬁge§Pme species. Application of mulch on disturbed o
areas ‘allows for more inflltration of water into the soil, reduces runoff,
tain temperatures conduciveto ggrminaa@on and greatly retards erosion.
Mulch is essential, in establishing good\stands of grasses and legumes in
disturbed areas. It is important to\anqhor mulch to prevent its blowing
or. washing off the site. . { '

AN

!
. . . . P
Mechanical Practices. P 2 s ) o e

Where mulches and vegetative cover will not provide adequate protegtion-
against erosion and sediment damdges, 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 to-accomplish the most effective job. The design of all,
mechanical practices must be based’on ##® maximum storm runoff which will’
result from a storm of a given frequencv. The design'storm frequency se-

25
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lected should be balanced with the planned life, safety hazard »and damage
potent1al ©of the structure or area to be protectedQ The follow1ng are some

of the conservation structures appropriate, for use on construction sites L
and similar disturbed areas: - p) .o - . %(\
‘ . e ® . ' . .- -
EA ) , . - “
" Temporary Construction®Entrance. This structure is’a stone stabilized - .

pad constructed at points where traffic will be entering or 1eaVng a’ -
eonstruction slte "from or #nto public right-of-way, street, alley, A"
sldewalk or parking area. Its purpose is to reduce or: elrminate the 7w§
- transport of mud from the construction area onto the public right- -of~"
; way Ey motor vehicles or by runoff

. D}&ersion Dike. This #s a compacted earthen ridge constructed immedi-

ately .-above a,: ‘¢ut, .or filg slope. Its purpose ls to intercept storm -
runoff from smali drainage areas' above and divert_the water away from
the exposed slopes’ to a stablllzed outlet. : - v {:

‘:ta
&

. Périmeter Dike. This is a compacted earthen- d&ke constructed along

the périmeter of a d1sturbed area in such a manner as to divert sed-
iment-ladefystorm water. toi-on-site- tmapplng facilitjes.. ‘It is main-.
talned untll the d1sturbed area- rs permanently staﬁillzed. .
. ) -
. lnterceptor Df%% This isﬁa temporary'?idge of compacted soil or3®
% ferably, gravel constructed. across. disturbed rights- of—way.. An
: 1ﬁ&erceptor dikgigeduces sogcxosion by intercepting storm ‘water and
d1vert1ng it to stablllzed outlets. %, )
L‘ - . : . : . v

e _Sgaw or Hay Bale Barrier. Th1s is a' temporary barr1er constructeﬁ

across or at the toe of a slope‘- Its purpose- is.to intercept and
detain sediment from areas one-half atre orgsmaller wherf only sheet
~erosion may be a problem. R .

i
#s_ - Gravel Outlet Structure. Thrs is an aux1llary structure :xstalled
in.combination with and as afp4rt of a diversion, 1nterceptor, or

&% perimeter dike, ap other structures designed to temporarily detain

sediment-laden storm water. The gravel outlet provides a means of .
dra1n1ng off and‘falterlng the 'storm water while retaining the sed-

iment behind the structure.
Q

. Level Spreader. This is a temporary stfucture which is constructed
at i:;iégrade across a slope where concentrated runoff may be inter-

ceptedsdnd diverted onto a stabilized outlet. The concentrated flow
of gtorm water is converted to sheet flow at the outlet. A 1
A . - : 4
. Waterways or Outlkets. Waterways may serve as outlets for diversion-:,
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 thrée general -
Cross sedtions; parabolic, trapekpidal,: ‘or V-shaped. Where they are
to be vegetated, parabolic waterways are the most commonly used. Success-
g ful function of a waterway depends on protection from erosion. This is
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achleved-by de51gn1ng for flow ve;OC1t1es that are nonerosive for the
vegetatlon‘used or by paV1ng th concrete or rock.
. )

. ‘Diversions. These ,are designed, graded channels with a supporting”
ridge on the lower 81de constructed- across the slope. - Their purpose
is to intercept surface water. Diversons struCtures may be temporary -
_or permanent and graded or level, and dre useful above cut slopes,
‘borrow. apeas, gully heads, and similar areas. They can be constructed
across cut slopes to reduce slope length into noner081ve segments and

can be used to move runoff water away from critical construction sites.
They Zéy be used at the base of cut or fill slopes to carry sediment-
laden{flow to traps or basins. Dlver31ons should be located so that
water will empty into established dlsposaL.areas, natural dutlets, or

.pqépared individual outlets. Individual cutlets can'be designed as
grassed or paved waterways, chutes, or béried pipes.

. Grade StabilizZation Structures. Grade stabilization structures-can be
,”N‘ constructed from such materials as earth, pipe, concrete,,maSOnry, steel,
aluminum, wood or a combination of these. Grade stabilization struc-
tures are used to safely convey water from one levél to a lower level
o W1thout damage, to reduce. grade in a watercourse, to stabilize headcut-

)

ting of 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 drop-inlets, or hopd inlets. An earthen .~
embankment is usually incorporated as a part of the'structur

K . Sediment Basins. Sediment hasins 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
E 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 special 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 dcwnstream. Size of the struc-
"ture will depend upon the location,size f drainage area, soil type,
and rainfall pattern. Sufficient space for sediment should be pro-
vided to store the 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 pregarding-design, warning signs and fencing of these

] 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
trap sediment on constructlon sites, prevent storm dralns from being

!
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blocked, and prevent sediment pollution of watercourses. o
. Land Grading.. Grading should be held. to a minimum level that makes"
the site suitable for its intended purpgse without apPreciably in-
creasing runoff. Grading only those areas going into immediate con-
struction, as opposed to grading the entire sitey greatly helps in
controlling erosion. Large tracts should be graded in unlts,of
workable size with construction phased so that the first unit is
stabilized before the next unit is opened-up. This technique
helps minimize the area and duration of exposure. of bare land to

erosion. - ' .
) . Storm Drain Outlet Proteetion. This practicefiqvolves putting paving
or riprap on channel sections immediately below storm drain outlets. O~
A‘storm drain outlet is designed to reduce the velocity of flow and h
prevent tchannel erosion below storm draln outlets. sl . e . -
. Riprap. This is a layer of loose rock placed over'théﬁsoilisurface ’49—

to prevent erosion by surface flow or wave action. .Riprap may Le -
§ used, as approprlate, at storm drain outlets,‘channel banks and/or
)bottoms, road side ditches, drop structures, etc. :

. Subsurface Draigs. Subsurface drains, used to -remove excess ground-
water, are sometimes required at the b of fill slopes or arcund
building foundatiéns. When heavy gr done and natural drainage
channels are filled, subsurface drai e used to prevent accumu- °
lation of groundwater. Subsurface dra 'may be needed in vegetated
channels to lower a high water table and to improve dralnage condltlons
so vegetation can be established and malntalned.

. Flexible Down Drain. This is a temporary structure used to convey
stormwater from 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 d sédiment hazards -
are slight. Where this is not possible, ap y necessary paving and
erosion control practices.

¢ v

. .Saturdte ground or apply dust suppressors. Keeping dust down to -
%@olerable limits on ¢onstruction sites and haul roads is very im-
portant. . W
. Use temporary bridges or culverts where fording'of streams is objec-

tionable. “Avoid borrow areas where pollution from this operation -
1s inevitable. . . . :

. | 11‘1-77~ ' | -
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[y

Protect streams from chemicals, fuel, lubrlcants -sewage,- or other
pollutants.

. W
Avoid dispésal”of fill in floodplains or drainageways. . !

Conservation planming often involves the use of combinations

of mechanical and vegetative practices for ej}écttve control
of sozl eroston and sediment.

P
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.Condition57WherefPractice Apﬁiies . -

STANDARD AND SPECIFICATIONS
FOR '
TEMPORARY CONSTRUCTION ENTRANCE
Definition ; .
. Ve 't g
A stone stabilized pad located at any point where’ traffic will be
enterlng or leaving a constructlon site to or from a publlc rlght of-
way, street, alley, 51dewalk, or parking area. . N\
) . I . .
Purpose 5 -
. ' ! }E. X B .
To reduce or eliminate the transport of mud from the construction
area onto public rights-of-way' by motor vehicles or by runoff.

[

This practice is applied at approprlate p01nts of construction
ingress and egress.

Design Criteria

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

Pad thickness: 6-inch minimum .
Pad width: not less than full width of all points of

g vehicular ingress or egress.

'Pad length: not leas than 50 feet.

Washing: ' whaela must be aleaned to remove mud prior to

entrance onto public rights-of-way. When washing
is required, it shall be done on an area stabilized
CmTTmmmss s T TRiER T epushed stone” which' driains 1nto“an“approved'*““<“**‘«
) sediment trap or:.sediment basin.

Location: entrance shall be located or protected so as to
prevent sediment from leaving the site.

Maintenance

, e

The entrance shall be maintained in a conditign 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 materlals spilled, dropped,
washed, or tracked from vehicle or site onto roadway or 1n§v storm drain
must be removed 1mmed1ately.

- 31
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- STANDARD AND SEECIFICATIONS

.TEMPORARY DIVERSION DIKE
Definition

less constructed immediately ajjove cut or fill slopes.

."A ridge of compacted soil Wii;y? general life expectancy of one year or

LI

PurBose .
A ®

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

—

Condiinns Where, Practice Applies

" At the top or toe of newly constructed slopes to prevent excessive erosion

Design Criteria

until permanent storm drainage features are installed and the slopes are
stabilized. It does not apply wlrere the slope of the channel behind dike
exceeds 10%. However, slopes greater than 5% are usually undesirable
without special stabilization techniques. N

.. | ,?.4) 4)

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

Drainage areas: not more than 5 acres.

Top width: 2-foot minimum. ,
,\ 5 ) [

Height (compacted fill): 18-inch minimum '

(height measured from the natural ground at the upslope toe

to the top of the dlke)

Side slopes: 2:1 or flatter.

Grade : dependent upon topography, but must have p051t1ve dralnage to
the outlet; where slope of channel behind dike is less than 2%,
stablllzatlon may not be required; where the slope is 2% or

.lgreater stabilization shall be required. ,

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

Outlet

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

32
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CONSTRUCTION SPECIFICATIONS

1. All dikes must be machine compacted.

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

v
-

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

4,  Periodit inspection and required maintenance must be provided. )

5. Dikes must be }ocated far enough away from disturb area to permit
machine ‘regrading and clean-out. ‘

6. Diversion dikes must be seeded and mulched immediately after
. -, construction.

©

-
A1)

33
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L ‘ . STANDARD AND SPECIFICATIONS

. ) FOR D
e TEMPORARY INTERCEPTOR DIKE
ey . ) “~
£ v -
Definition - v ‘ " .

A ridge of compacted soli or gravel, to remain for a period dsgally less
than~one year, conftructeg across disturbed rights—oﬁigay<and similar
sloping areas.

Purﬁbse
' To shorten the length of exposed slopes, thereby reducing the potential

for erosion by intercepting sform runoff and diverting it to stabilized

outlets. N L ' '

Conditions Where Practice Applies

'Constructed across disturbed rights-of-way and similar sloping areas,
until they are permanently stabilized.

4

Design Criteria

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

‘
o

Top width: 2-foot minjimum .
(ﬁ Height: 18-inch minimum unless othérwise noted on the plans (height’

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

1 Side slopes: 2.1 or flatter (flat enough to allow construction
s+ y traffic to cross if desired). oo

e v g et e e ag x4 o e e .- »
‘ (A T it S m e g af e w whe e ae .
e W e e ke m

Grade: - 1.0% tobi;5%><. TRy
=race.. < -
Spacing:: distance between dikég: 150 feet 200 feet 300 feet
' maximum slope of right- :
of-way above dike: . >»10% 5-10% £ 5%

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

.

\

2

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 suitable outlet. ‘tf

35
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CONSTRUCTION SPECIFICATIONS

1. All earthen dikes must be machine compacted.
2. All interceptor dikes must haverpositive grade to an outlet.
3. Top width may be wider and side slopes may be flatter if desired.

. ‘l . . ‘u
4. Field location should be adjusted as needed to utilize a stabilized
safe outlet. )

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

6. Pemiodic inspection and required maintenance must be provided.-

NJ

.‘&::.. ' o e

36
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A

T < * STANDARD AND SPECIFICATIONS 7 3
’ . FOR \
TEMPORARY PERIMETER DIKE = | :

Definition

A ridge of compacted soil, with a life expectancy of one year gr less,’f“
constructed along the perimeter ‘of the disturbed area. . . .. . -

— ’ ’ e J

PurEose

L4

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

!
4

Conditions Where Practice Applies

4
\
|

!

At the perimeter of the site or disturbed area to direct'sedimehf;laden\g',

water to a trapping facility. This dike will remain in place until t@é

site is permanently stabilized. : {
\ | !

Design Criteria

. v

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

Drainage areas: not mope than 5 acres. o "_‘bﬁﬁf LA
Top width: 2-foot minimum. -~ -
' Height (compacted fill): 18-inch minimum unless otherwise noted

on the plahs. (Height measured from the"i
natural ground at the upslope toe to top
of the dike.) o

..
-

- Side slopes; - - 2:1 or flatter. . . . .. . . . .. e

Grade: dependent upon topography, but.must have£§§éitive drainage
to the outlet; where slope of ¢hannel Behind dike 1is less
than 2%, stabilization may not be req&ired, where 2% or
more stabilization will be required.

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

“

Outlet

- .
-

Diverted runoff must be djscharged directly into’ a sediment trapping /
facility such as a sediment basin, sediment trap, or gravel outlet
structure. T :

38 L/ @ \ B
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R
. 3

CONSTRUCTION‘SPECIFICATIONS

14 All dikes must be machine compacted.

2. All petrimeter dikes must have positive grade draining to a
sediment trapping facility. . :

3. Periodic inspection and required maintenance must'be provided.

4.,'D1kes must be located far enough away from disturbed area to permit :*
machine’ regradlng and clean-out. "Qg

5. Diversion dikes must be seeded and mulched immediately
following construction.

4
t

T
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STANDARD AND SPECIFICATIONS

. FOR :

TEMPORARY STRAW (85 HAY) BALE BARRIER - o
. d .

13_
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 sediment from unprotected
" areas of less than 1/2 acre.

Conditions Where Practice Applies

. Where if‘ie feasible.
Contribﬁti%é e%ea is approximately 1/2 acre, or less.
. There is no concentration of water in a channel above the barrier.
. Erosion would nofmally occur in form of sheet erosiPn :
. ‘Length of slope above the barrier is less than loo/éeet.-

Straw bales must not be used on hlgh sediment producing areas, above Yhigh
risk" areas, where water Goncentrates, or where there would be a 80551b111ty

of a washout. ~ , \\

Design Criteria

No design required. Bales must be securely tied.

See Standard Drawing T.S.B.-1 for details.
I
. CONSTRUCTION SPECIFICATIONS LY

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, s or re-bars
driven through the bales or by other acceptable means to prevent

displacement. ° e \

" 3. Inspection must be frequent and repair or replacement must be made
promptly as needed. -

41
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,  Sheet Flow

i
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2

‘Maintenance

»S%ANDARD AND SPECIFICATIONS
y ' FOR
TEMPORARY GRAVEL OUTLET STRUCTURE

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

’

!

Purgose

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

]

-~ l

Conditions Where Practice Applies "\
- N . N\

To any site where there is need to collect, detain, and dispose of

sediment-laden 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 outlét 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. . SR

. ~N
See Standard Drawing T.G.0.S.-1, for details.

- "

Outlet o . - : .

aravel'ouflet'will be discharged onto an already stabilized area or into

a stable Watercerse.

-

\,

The gravel outlet structure shall be inspected after each runoff-producing
rain. ~The gravel must be replacéd when the structure ceases to function
as intended due to silt accumulation among the gravel.

L]
&

/ A,

43
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CONSTRUCTION SPECIFICATIONS

.

The bases and side slopes of the gravel W1ll be placed so as to
conform to the, dike conflguratlon.

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

The gravel shall extend to the top of the dike.

III-23 {
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STANDARD AND SPECIFICATIONS
. FOR S,
TEMPORARY LEVEL SPREADER

3

Definitioh

4 Lo

+

An outlet constructed at zero grade across theAslope\khgggby4doﬁﬁentrated
runoff may be discharged at non-erosive velocities onto undistqued areas
stabilized by existing vegetatiod.

N

PurEose

H . ) .
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 éraded areas onto
- undisturbed stabilized areas (i.e., at diversion outlets, etc.). This
practice applies dnly 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 watér must not be
allowed to reconcentrate below the point of discharge.

Design Criteria . ' : . -

.. .. . A_specific. design. for level spreaders will not be required... However,. .
. . spreader length will be determined by estimating Q1o flow and selectlng
the approprlate 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. : N

L
Ry

CONSTRUCTION SPECIFICATIONS

1. Construct level lip on zero per cent grade to insure uniform spreading
of storm runoff (converting channel flow to sheet 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
III-25
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G

enters directl§ onto the zero per cent graded channel.

4. Storm runoff, converted to sheet flow must outlet onto undisturbed
stabilized areas.
ES L4 ’ .
5. Periodic inspection and maintenance must be provided to insure

intended purpose is accomplished.

47
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! STANDARD AND SPECIFICATIONS
o 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.

¥
PurEose

~

To dlspose .of runoff without causing damage either by erosion or by
floodlng

};

Conditions. Where Practice-&gg;ies W/

< ’ D - )
To all 31tes where added channel capacity and/or stéblllzatlon is requlred
to contpol.er051on resulting from concentrated runoff and where such
controlwfap be achieved by this practice alone or in combination with

others.

Design Criteria

s

Capacity : %

The minimum capacity shall be that required to con;ey_the peak runoff
expected from a storm of ten-year frequency. Peak runoff values used
. . ....in determining the capacity requirements shall be as outlined_in _ __ .

Chapter 2, "Estimating Runoff", Engineering Field Manual for Conservation

) Pnactices, Soil Conservation Service, USDA, or by other accepted methods.
Velocity

?ermlsslble velocities of flow for the stated conditions of
stablllzatlon are shown on the following Table.'

49
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§ » PERMISSIBLE DESIGN VELOCITIES .

Cover . " Range of Channel ~ Permissible Velocity

" o Gradient (percth) (Ft.*per second)
1/
Vegetative
. 2/
1. Bermudagrass 0-5 o 6
5-10 5
Over 10 4

2. Reed canarygrass 0-5 ) aéi- .
Tall fescue 5-10 T
Kentucky bluegrass Over 10 _ L 3

3. Grass-legume mixtures 0-5 O L

- 5-10 ’

4. Red fescue : 0-5 s 2.5\\\
Redtop ‘ . RN
Seriéeg‘es‘pedeza ’ ' :

5. Annuals ' 0-5 - 2.5
Anriual lespedeza
Small grain’

(rye, oats, barley).
Ryegrass

Mephanlcal - Vegetatlve

-

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

Mechanical

Paved ' ) - Al _ _ Any

1/ To be used only below stabilized or protécted areas,
2/ Recommended Varletles of Bermudagrass are Tufcote, common, U3, Mldland, and

Coastal.

-

Cross Section

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

50
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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 1-1u).
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 wil] be required.

Stabilization
Ry
.Channels shall be stablllzed in accordance with Item 5 of the
construction speclflcatlons -
|

v -

CONSTRUCTION SPECIFICATIONS

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.

The waterway or outlet shall be excavated or shaped to line, grade,
and cross section as required to meef the riteria specified herein,
‘free of bank projectlons or other 1rregular1t1es whlgh Wlll impede
normal flow.

R N U e e e e e me

[

Fills shall be compacted as needed to prevent unequal settlement
that would cause damage in the completed waterway S

All earth removed and not needed in construction shall be spréad or
disposed of so that it will not interfere with the functioning of
the waterway. ’ .

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

i. Applicable vegetatlve/standards shall be followed for time of
seeding, sprigging or sodding, liming and fertilizing, and
site and seedbed preparatlon

ii. Mulching*shall be a requ1remenf for all seeded or sprigged
" channels and shall be performed according to standard and
specifications for dlsturbed area stabilization (with mulchlng

only) ) - .o R
S L o r

'
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iii. Témporary prbtectibn during establishment should be provided,
when conditions permit through temporary diversions or other
o Means to dlspose of water. )
l.-\‘,." :}l'.‘ \A.-.‘J’! -

'eéh_anica‘l - Vegetat‘J.Ve Protection

Stoné center~waterways shall be constructed as shown on
Standard Dgaw1ng W.W.-1. The waterways.% axhghe stabilized
with rlprap according-to standard and- rgations for
rlprap BT *

'

<o e Mechani&al'Protection

' ) Paving shall be performed according to Statz Department
: ‘ of Highways specifications for paved ditche ’
-

Jute erostan ,attzng properly installed in waterway prevents

damage from erosion and aids establishment of vegetation.

I11-31
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STANDARD AND SPECIFICATIONS
FOR
DIVERSION

 Definition

b

An earthen channel with a supportlng ridge on the lower side, constructed
across the- slope

~

Purpose . _ R : K

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

et
PR PRE TR
amet Tt

Conditions Where Practice Applies

-\.

1. Runoff from higher areas is or has potentlal for damaging property,
caus1ngder031on 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:

a

3. The length of slope needs to be reduced so that 'so0il loss will
be reduced to a minimum. , .

. Diversions are only applicable below stabilized or protected areas.
Avoid-establishment 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

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.
A

Capacity

Peak runoff values used in determining the capacity requirements- shall
be as outlined in Chapter 2, "Estimating Runoff", Engineering Field
Manual for Conservation Practifes, 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
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) (A . .
homes, schools, industrial buildings’, rodds, parking lots, playfields,
« and comparable high.risk areas, and those designed to function in.

carry peak runoff expected from a storm frequency
the hazard involved. |, :

Velocity and Grade

connection with other structures, shall have sufficient capacity to- .
ﬁs istent with .

The permissible velocity for the specified method of "stabilization . ‘f

will determine the maximum grade. Permissible design velocities

'shall be determined by usé of the fellowing tables:

£ PERMISSIBLE -DESIGN VELOCITIES
Cover : Range of Channel Permissible Velocity
' Gradient (percent)- (Ft. per second)
’-.-“t : >3 L -
1/ !
VegetativeW }_
- 2/ 4 .
1. Bermudagrass 0-5. . 6
N , - 5-10 . ' 8
. . . Over 10 4
: : . ;
2. Reed canarygrass. .. £ 0-5 5
~ Tall fescue o 5-10 4
‘4} Kentucky bluegrass: Oyer 10 3
3. Grass—legﬁme mixtures 0=5 . . 4
. . 5510 3
4. Red fescue Y 0-5 2.5
Redtop : -
Sericea lespedeza }
5. Annuals -5 2,5
Annual lespedeza
. Small grain .
Lo (rye, oats, barley) . et
: Ryegrass . A
. X
A _ A :
Méchanical - Vegetative : . y
o Stoné center N - All (as .determined by stone
. : ¢ » size from riprap standard
) and specifications) -
Mechanical -~
. . ! o
Paved , : . All Any

1/ To be used only below stabilized or protected areas.

2/ Recommended Bérmudagrass varieties are Tufcote, U3, Midland, Coastal,

and common.
III-34
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Cross Section

The channel may. be parabolic, V-shaped, or trapezoidal. The design
requirements for a parabolic channel can be found in Appendix A,

N (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 & reasonable settlement factor
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.

i

Outlets
Each diversion must have an adequate outlet. The outlet may be 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 to cause an erosion problem. - Protected outlets
shall be constructed and stabilized prior to construction of the
diversion. :

L3

Stabilization ' :

'Channels sbzil be stabiliss«d in accordance with Item 5 of the.
- construction specifica® “ons ,/qw _ .

R

CONSTRUCT:ON'SPECIFICATIONS ;Q: .
1. _All trees. brushn, Stumps, cbszructions, and other oﬁjectibﬂéﬁlé
material 511 .1 be remouved anc disposed of so as not to 1nterfere
with the prc¢.er functioning >f thé& diversion.

2. The diversion s 1 ve exca@hted or shaped to line, grade, and cross
section as required Lu meet the criteria specified herein, free of
irregularities which will impede normal flow. -

] z

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 shall'be spread or
disposed of so that it w1ll not interfere with the.functioning of the
dlver51on. . ) o v

' III-35
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5. Stabilization
a. VegetéfiVe’Protection ' " .
T 4 . N
i Follow‘apprdpfiate standard and specifications for
~ disturbed area stabilization for time of seeding. sprigging
or sodding, liming and/fertilizing, and site an: secdbed
preparation.

~

ii. Mulchirg shall be a requir ment for all seeded or sprigged
. channels and shall be performed according to Standard and
*\%Fec1f1catlons for dlsturbed area stabilization (with mulching

nly) ’

i

iii. mporary protectlon durlng establishment should be provided
ﬁen conditions permit the use of temporary diversions or
‘/9ther means to dispose of water.

b " b. Mechanical - Vegetative Protection

. Stone center diversions shall be constructed as shown on
Standard Drawing D.-I and shall be, stabilized with riprap
®. < according to the standard and specifications for riprap.’

. ¢. Mechanical Protection _;

‘ﬂ . -
Paving shall be performed accordlng to State Department of
Highways spec1ﬁ;cat}ons for paved dltches

1<}
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Protected Slope..
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\
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D=Depth
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4 STANDARD AND SPECIFICATIONS
~ , T FOR
A TEMPORARY GRADE STABILIZATION STRUCTURE
(PAVED CHUTE OR FLUME)

Definition v : o

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.

L * : ¢

Purpose ,: ) ' .

To convey runoff safely down slopes without causing erogion.

Conditions Where Practice Applies.‘

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

Design Criteria -

o 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.

LT
>

’ g;_'The depth of flow down the chute (d) equals 10 inches. ¥
| 3. The length of the inlet and outlet sections (L) equalSﬁg‘feet.

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

5 o
/
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S. 8. -1. S I I A AP
\' > . S :~ hi . L L 3
' s g SR : IR
- w .CON STRUCTION SPECIFICATIONS ‘ - : éﬁ ,
ST - R - . LT ; -
1. The structure shal %3e placed on undlsturbed s01l or on well—compacteg’
e ‘fi:ll 3 N R ," e~ 'JJI. ’,‘.’. i ‘;," ‘ . ; .o \l,_ . ] N
“ y BN . ‘ L . ' - " " ) L "}*\':.
f 1 .- The cut .or - flll slope shall not be steeper than 1 Vertxcal td’l 5 L. *f
’ horxzontal (l 5 I)«and should not. ba fIattergthan 20 l.; 1_.;r ) &;ﬁ
.I"\ h . o‘ .. ‘ ,\'4' .
f CF

l/ 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 mininum 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

Y
v
B Y

drainage areas listed above may be increased by 25% " o

> T

For dimensions, grades, and constru’F;on detalls, see the dréw1ng T G}.

The top of tbe earts dlkeS shall noqﬂbe lpuer &t any lent than
P the tﬁp oﬁ _the 1#ni g at ;he entrance of the structure. R

N

Bottom Maximum Bottom Maximum
Width, b, Drainage Area Width, b, Drainage Area
+ Size 1/ ft. acres Size 1/ ft. acres

A-2 2 5 " oB-y L 14

A-4 L . 8 B-6 6 20

A~B 6 11 B-8 8 25

A-8 . 8 14 B~10 10 31

A-10 10 18 B-12 - - " 12 36

U' i . .~'-,:

AN N
ce to Zhe_structure sho ld extend tQ the-”.

L by «?Hétilngﬂg &t the efitral]
e L ggiof he eapth dlk% s 0

n elther sidey * v gk . '
PR f r///' ‘ S o
54 The llnlng shouldﬁﬁk placed béglnn ng.at thg 3 r end and prdteedrng :
up, the .Slope to the' upper end. ¢The l&nlhg"shallgge'wel comp%cted
The. &%n;ng surface sHall be reasonab g smooth

4‘ = \_s -

5 n . 5 ce

aijwfrqe of v01ds.

. ¢
‘6.8 Thle entrance fioor at the upper end of the struqture shall ‘have a”

‘1nch per foot.

~!;\ . s

e g e g . ‘ #

T The cutoff walls éfooters) at’ the'entrance an% a theﬁend of the& P
o discharge a@roas shall be contln‘ous w1th ‘the la heg. R IR L,
{).i"* . ? . i 3 {‘.‘h. o . . )
A N . ¥ ¢ . ' ‘. - \‘ -

t s - A o 1 \ $ -
. 3 ) . ! . PPN %, .
L_,,\ L B St Mo on .
£ N “u gm A _:3. \

- o .:$ » . * T, . . 0 :{ i R

N < N “7""{5' . " u - L ® T ;

- \ ;."5'::‘;‘\:*‘ . = ) . (‘

. . .-‘. ] N ..'.,) . < i h M

J . ' L 5 :'; . Ao ! ~ .“ ) ‘(
"#' g Ay S N .o

Y 3 ' ¢ ' ¢ . . ot
R i . Lo 7 . R y S
]: KC R " /)\g‘ N [ \ ™ "‘4&" ' - .

slope*fbward the. outlet of 1/4 to l

7



Top of earth dike and
top of lining

“or 4"concrete

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

Undisturbed soil

or compocfed\fill

Dimen- Size Group

sSion A B
H 1.5" 2.0'
j d 8|I IoII
L S’ 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

Riprap is 6" layer of
4" min rock ‘or rubble

Top of dike

. Min slope
. ——1 1/&"per ft. b =¥

A A A A

ool

Y A
- - l 08::{‘%0“ i
\ © 2!
V V Y Y WOLHo
S,,“%‘?% ?

cutoff wall -

PLAN VIEW

g

Note : : S

Lining shall be Portland Cement concrete,

Toe of slope

Top of dike
3
o |

—

bituminous concrete or comparable nomerodible E\\\N id | . '\':.\\\
‘ ) O -

moteriol.

Some type of energy dissipator,such asthe & "
one shoum above . “must be used fo preve:t 21/2" for

erosion at the outlet, _ E('.,'n“{:':'g?eus
The size is designated 'witr) a letter and a number, such 4 for

as A-6, which means Size Group Awith a 6ft. concrete
bottom width (b). For structure dimensions , see -

table in upper right hand corner.

Y., . —w T "

=Wl = a

SECTION A-A

4

. ~ TEMPORARY
VIRGINIA GRADE STABILIZATION

STRUCTURE

STANDARD
‘DRAWING -

3
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61

ITI-40



STANDARD AND SPECIFICATIONS -
FOR )
SEDIMENT BASIN

o]

Definition - ' A .

A basin created by the cénstruction 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. 2

Purpose ) : ' "\\\\‘

To detain runoff waters and trap sediment’ from erodibley areas in order
to protect propertles and dralnage ways below the ‘inst@llation from
damage by excessive sedimentation and debris. The watfer is temporarily
stored, and the bulk of the sediment, which is carried] by the water,
drops out and is retained in the ba51n whlle the wateV is automatically
released.

ScoEe : A .;

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 resulf in loss of life or interruption of use or
- service of public utilitiés, and (2) the drainage.area does not exceed
© 150 acres.l/ For the purpose of this standard; sediment basins are
classified as follows:

Clas;ification of Sediment Basins €
A. Temporary'Basins‘ | . , - ’
Type Max. Drainage Max. Height 2/ Embankment
' Area (Acres). of Dam (ft.) - side slopes
1 150 10 | 2:1 or flatter
2 150 h 15 2 1/2:1 or flatter

J .
1/ This practice may be used on larger drainage ateas 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. -

62
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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 crlterla 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

1 shall equal or -exceed the capacity requirements for temporary basins
contained herein. / -

Conditions Where Practice Applies
h AN

This practice applies to critical areas where physical site conditions,

construction gchedules, or other restrictions preclude the installation

or establishment of erosion control practices to satisfactorily reduce

runoff, erosion, and sedimentatiof. The structure may be used in

combination with other practices and should remain in effect until the
’ sed1ment—produc1ng area is permanently stabilized.

Design Criteria For Temporary Sediment Basins

[ o

'Compliance With Laws ‘and Regulations

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

-

Locatlon ‘
‘5 * ’ - .
Locate the dam to provide maximum volume capacity for trapping
.sediment behind the structure as well as for greatest ease of cleanout.
) v ;

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 ¢leaned 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). 1In no case shall the
sediment level be permitted to build up higher than one foot below

the principal spillway crest. The elevation correspondlng 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

N 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 or
.- III-42
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i

by other acceptable methods. Runoff computations .shall be based upen
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
Storm.

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

t drawndown after each storm event. The minimum capacity of the
principal spillway will be sufficient to discharge 5 inches of runoff
from the drainage area in 24 hours (0.21 C. F. S. per acre of
dra®rage 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’capecities. :

. Crest elevation. Wheﬁtused in combination with emergency spill-
ways, the crest elevatlon of the riser shall be one foot below oy
the elevation of the control section of the emergency spillway.
If no emergency splllway is provided, the crest elevation of
the riser shald 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 B

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 the..
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
. dam. 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 Appendii\?—G.

Base. The bottom of: thenrlser shall be logated at the low point
in the basin to insure complete drainage. The riser shall have

a base atgached with. a'watertight connection and shall have
sufficient weight to—prevent flotation of the riser. Two
approved bases arey (1) a concrete base 18" ‘thick with the
riser imbedded 6”g1n the base; (2) a 1/4'" minimum thickness
steel plate with _t¢ontinuous weld all around the base of the riser
to form a wateftiéht conpection. The plate shall have 2 feet of
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stone, gravel, or .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 j stalled around f
the pipe conduit within the normal saturation zgge-to increase
the seepage length at least 10% when any of the following conditions
exist: ~

(i) The settled height of dam exceeds 10 feetl

€ii) The embankment material has a low silt- clay content and the
pipe dlameter is 10 inches or grea%er. .

The anti-seep collar and its connection to the pipe shall be

watertight. The maximum spacing shall be approximately 14 times

t minimum prOJectlon of the collar measured perpendiciilar to the

pipe. . . )
o 7 {
. Outlet protection. Protection against scour at®the discharge end ]
" of the plp% spillway shall be provided. Measures may include impact
"ba51n tiprap,-revetment, excavated plunge pools, or other

&approved methods. : -

fill. The emergency spillway cross section shall be trapezodial with

'Emergency spillways . Emergency spillways shall not be c;iitructed on
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 spillway dimensions may be determined by using
the method in, Appendlx B-9.

. Veloc1t1es. The maximum allowable velacity of flow in the exit
channel shall be 6 feet per second for vegetated channels. For
channels with erosion protection other than vegetation, velocities
"shalk be within the allowable safe range for the type of
protection used.

. Erosion protection. Erosion protection shall be provided for by *
-vegetation as prescribed in this publlcatlon or by other suitable
means such as riprap, asphaltgpconcrete, etc.

el

... Freeboard. Freeboard is the differencefbetWéen 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.

65 o )
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Embankment Cross Section

i

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 pnevent 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 circumstancegs. In any case,

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

-~

CONSTRUCTION SPECIFICATIONS

Site preparation

" and stripped of topsoil to remove trees, vegetation, roots, or**ther
objecdtionable material. In grder to facilitate clean-out and restoration,
the pool area (measured at the top of the pipe spillway) will be cleared
of all brush and trees.

Cuf—dff Trench

A cut-off trench will be excavated along the dam 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 elevdtion. 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 kL:l.
Compaction requirements shall be the same as those for embankment. The
trench shall be drained during the backfilling-compacting operations.

Emb aﬁkment ¢ ‘

v
p—

The fill material shall be taken from apprbved borrow areas. It shall be

\géean mineral 501l,free of roots, woody -vegetation, oversized stones, rocks,
other objectionable material. Areas on which fill is to be placed

66

III-45



shall be scarified prior to plééement of £ill. The fi# material should
contain sufficiefht moistufe so that it can be formed by hand into a ball

A 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 equ1pment or by using a- 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 thsn_s%. '

Pipe Spillways

o

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 embankment, A minimum
of 2 feet of hand compacted backfill should be placed over the pipe
'spillway before, crossing it with construction equipment. '

Emefgency Spillway

.

.The émergency spillway must not be installed in fill. Elevations, design
- width, entrance, and exit channel slopes are critical to the successful
-, operation of the emergency splllway

s e S Ak e 3 pa e

L

Vegetatlve Treatment

Stabilize embankment and emergenc;}spillway in accordance with the appropriate
'standards and specifications. - - . .

Erosion and Pollution Control

Y _
Constpuction operations will be carried out in such a manner that erosion
<.l water pollution will be minimized. . State and local laws concerning
pc .lutidn abatement shall be complied with.-

Safetz . ) : . «

State and local requ1rements shall be met concerning fencing and signs
warning the public of hazards of soft sediment and floodwater.

Maintenance "

Repair-all damages cause by soil érosion or construction equipment
at or before end of each working day.
’ et

Sediment shall be removed from the ba51n—andwdep051ted in a suitable
area when it reaches the specified dlstance”beiow the top of the #

riser. ®




boards, logs, etc.).

Final Disposal

Temporary sediment baslnq may be disposed of when the 1ntunded purpose
and the contributing drainage area has beén
The embankment and resulting sediment deposits

are to be leveled or otherwise disposed of in accordance with the

has been accomplished,
properly stabilized.

sediment control plan.

IIT-u7
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Keep trasl rack and anti-vortex device clear of debris (plastic,

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

68 -

e



" _SKETCH_OF SEDIMENT BASIN

J

Emergency Spillway

PLAN VIEW

Water Level During Storm\é;CMP Ruser—Pgrfor‘ated/ )
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Purpose

STANDARD AND SPECIFICATIONQ
FOR
"TEMPORARY SLDIMENT TRAP

Definition™

9
An impounding area formed by excavation or barrier to trap sediment being
transported by storm runoff from a disturbed area of very limited size.

~

To prevent sediment from leaving the sitcv, or from entering natural or
constructed drainageways or storm drainagé systems, prior to permanent
stabilization of the disturbed area.

j
qg/

. © g
Conditions Where:Practice Applies’

g%

Where construction schedules or other considerations preclude erosion
control treatment on sediment- pro1“01ng areas not exceeding 1 acfe in
extent. Traps are usuaLi} excave J4 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 ﬁgﬁ
cubic yards per acre of contributing drainage area. It should be
dimensioned-to fit the site conditions and located so as to not interfere
with construction operations and to facilitate periodic cleanout.. Traps
shall be not less than 1 foot nor more than 2 foot deep measured from
the invert of the outlet. The mlnlmum length of flow through the trap
shall be 10 feet. side slopes shall Tot “be steeper than 1l: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 Qtorm drain inlets. \ gt

L ' C
CONSTRUCTION SPECIFICATIONS :

A
1. "Je(Lment traps may be constructed en natural ground surface, on-an

" d<§dvated supk®ee > or on machine compacted fill provided they have
aNnon-erodi -
N

"Thg] must be
cleaned as .necessary to Lnaurebzhat they will operate as inter __ad.

. 3

; 7() .
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. Building Block Laid 6" From
o - Throat Web Horizontal

.Pl'ywood Top .
(Or Final Concrete Top)

#3VDH Or dggger
Gravel Filter... 2 -3" Preferred

~——Building Block Or L _
Drilled 2"x 6" [ R

|

|

|

I

I

|

2"x 4" (Timber)

To Be Plugged When

/ Final Top Is Poured

Base Material _

Gutter Section

Note That Full Throat Is Available
For Heavy Flow

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

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

(USE DURING STREET CONSTRUCTION)

== .
e ‘ TEMPORARY - %T;‘g‘vﬁﬁg"
VIRGINIA | SEDIMENT TRAP AT
: CURB INLET TST-1
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71?'
PLAN
#.
W S e —
Max. Siope | | e
e Y

Minimum Dimension

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.

5

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

RS

Clean Out When Sediment Is 6"
Below Invert.

Leave Out Block Temporarily - Insert Tile

£

With Wire Screen And
= ’ _‘/___’_____b Gravel Filter....Keep
Pool Dewatered.

7
SECTION
TANDARD
_ TEMPORARY | DRAWNG
VIRGINIA SEDIMENT TRAP AT
STORM DRAIN INLET| TST-2
I1I-51 72



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

L

Easily Mode And Placed
Easy To Clean

Can Be Moved And Re-Used

»

S Prevents Storm Sewer From Becoming Clogged With Silt During
/,4é3 P Gonstruction N

Prevents Silt From Getting in Stream

- Source: Chontilly Construction Co.

, MII‘JI*GABIONS FOR INLET PROTECTION
(USE DURING STREET CONSTRUCTION)

TEMPORARY My yeicd
VIRGINIA ISEDIMENT TRAP AT
CURB INLET . IST-%
\ |
\‘1
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L yDefinition . - { .4 CE :
T e 4/" S C . -
‘ Reshapipg the gﬁohn surfageé by _3_by,_ﬁ RS
, .engineering surveysand layqut S » jJS%\_
B —’. ,.‘ . N S . ’ K’ }. < 3 . | - L. ’
Purpose Cer e oy -%”‘ -

The‘ppacticé ié,fof one“or mor of the followlng purposas (1) . prov1de
€ gsites' more su1table for bu11d1ngs, facilities, apd bther, 1§nd.uses, (2)

improve surface dralnage, and (3) control ev031dnvahd réduce sediment.
y o _

e 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 ditthes, diversions,
grade stabilization structures, and surface and subsurface drains. The
following requirements shall be incorporated into the plan:

-~y
¥4

’

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

- 2. Wherevfedsible, benches or diversions shall be provided on slopes
steeper than 3:1 when vertical height 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.

b, Subsurface drainage must be provided where nece§séﬁy to. intercept
seepage that would adversely affect slope stability or create
excessively wet site conditions.

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 related damages. 7y
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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 1ifts not to exceed 1 foot and compacted at density shown on
plan. ’

-~
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. 'STANDARD AND SPECIFICATIONS 2
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 rece1v1ng 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. Anglysis and/or
treatment will extend from the end of the conduit, channél or structure
to the point of entry 1nto an’ ex1st1ng stream or publicly maintained

drainage system. . :
A

Design’ Criteria. - J -

Show plan view, profile, and cross section of receiving channel to ?;

existing publicly maintained system or natural stream channel. Indicate A

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. 3 .

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 chanhnel.

Grade: Less than 1%.
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.

76
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TABLE 1
. APRON LENGTHS (IN FEET) .

ACTUAL ' S .

OUTLET : d - INCHES - 5

VELOCITY

FE-R.S._ 3 15 1B 21 24 27 30 33 36_ 42 48 54 60 _66__ 72

6 3 3 3 3 3 n 4 on b, 5 5 5 5
8 3 n 4. o4 n 5 5 5 6 6 6 7 7 T 7
10 N 5 5 5 6 6 6 7 7 8 8 9 9
12 5 5 6 6. 7 7 7 f?‘\\ 8 g 10 10 11 11
14 .6 6 7 7 8 8 9 ‘9 410 10 11 12 12 13
16 7 7 8 3 9 9 10 10 11 12 . 13 13 14 15
18 8 8 9 10 10 11 . 11 12 13- 13 14 15 16 16
20 8 9 10 .11 11 12 12 13 14 15 16 17 18 18 -
22 9 10 11 12 12 13 1% 14 15 16 17 18 19 20
24 0 11 12 13 13 14 15 16 17 18 19 20 21 22,
26 11 12 13 1% 15 15 16 17~ 18 19 21 22 23 24
28 12 13 1% 15 16 17 17 18 20 21 22 23 25 26
30 - 13 14 15 16 17 18 19 19 21 22 24.25 26 27
FLOW LINE

, | L 54 (AS APPLICABLE) | -
% GRADE L ‘

N~
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STANDARD AND SPECIFICATIONS
FOR
RIPRAP

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

a

PurEose

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

ScoEe
,&

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/ft) and
the channel is essentlally straight.

Conditions Where Practice Applies

To soil-water interfacé% where the soil conditions, water turbulence and
velocity, expected vegetatiwve 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 and shall be based on
maximum watershed develgpment 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 Highway Research Board, National Académy of 801ences, 2101
Constltutlon Avenue, Washington, D.C. 20418, 0r fyom Hydraulic Engineering
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,unhewh quarry stone
of approximately rectangular shape. The stone shall be hard and angular
and of such quality that it will not disintegrate on exposure to water

or weathering, and it shall be suitable in all other respects for the
purpose intended. ' 78
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CONSTRUCTION SPECIFICATIONS

The subgrade for the fiprap or filter 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 conform to the specified-grading limits when
1nstalled in the riprap or filter, respectively.

L4
The,stone for the filter and riprap may be placed by equipment. Both
filter and riprap shall eagh be constructed to the full course thickness
in one operation and in suth 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 with the larger rocks «uniformly distributed
and firmly 'in -contact one to anothér with the smaller rocks and spalls
filling the voidssbetween the larger rocks. Riprap shall be placed in
a manner to prevent damage to the filter structures. Hand placing will
be required to the extent necessary ‘to prevent damage to the permanent '
works. . »

79
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STANDARD AND SPEGIFICATIONS
FOR
SUBSURFACE DRAIN

g - C . .
Definition

A conduit such as tile, pipe, or tubing installed beneath the ground
surface to 1ntercept, collect, and/or convey ground water.

.

Purpose
—

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

Improve quality of vegetation 1n grassed or lawn areas:byg lowering the
ground water table.

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

v Relieve artesian pressure.
Remov® surface runoff.

Serve as an outlet for othep déains.

r. Replace natural subsurface dralnage patterns that are 1nterrupted or
. destroyed: by’ construction operations.

. Collect ground water for beneficial uses.

'Veptor control? M ;
| . b .
'Scope
P . ' b
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. ) _
»

[4

Conditions Where Practice Applies .

Drains are used in areas having a high water table where benefits of lowering
or controlling ground water or surface runoff justlfy the cost of installa-
tion of such a system. They may also be used to intercept and divert
"segeps," 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.

3 80
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An outlet for the drainage system must be available, either by gravify
flow or through pumping. The outlet shall be adequate for the quantity

‘and quality of effluent to be discharged with consideration of possible

damage above or below the point of discharge which might 1nvolve legal
actions under State or l@cal law.”

-
"

Design Criteria o c . ) 4
/ ‘ T - ‘ — ' :
Required Capacity of Drains , ‘

- . / 1
~ Thé requlred capacity may be determined by/6;e or more of the .~
following:

»

1. Measurement of the rate of subsurface flow at: the site.

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

Qﬁk Surveys and comparison of the site ‘with other slmllar sites where

subsurface dralnage yields have been measured. C .
Q B i

The minimum capac;ty Shall prOV1de 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:

s

Soil Texture . Vnified Soil - . Inflow rate per,1,000 ft.
" Classification’ ’ .of line in cfs. 1) 2)
Coarse Sand . GP, FW, SP, SW - : '0.15 - 1.00
and Gravel . ' . )
Sandy “loam | SM, SC, GM, GC . 0.07 - 0.25
Silt loam CL, ML " 0.04 - 0.10
Clay and Clay loam CL, CH, MH. - " 0.02 - 0.20
1) For injlarceptor lines on sloping land, increase the inflow, rates as
© follows™ :
Land Slope % | : Inflow Rate Increase %
2-5 . . . 10
5 - 12 ' 20
) - 7
12 - Plus . | 30

81
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@ ' 5\ . . . .
2) Discharge of filowing 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 tne drain deég;n
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.
. .
Dep;b SpaCing, ‘and . Location _ ) : .
e Bk i
The minimum depth of cover of subsurface drains in mineral soils shall
be 24 inches. This minimum depth shall apply to normal ground levels
and may exclude sections ‘through minor depressions where the drain
is not subject to damage by f£rost action or ‘equipment loading, and = s
where site conditions justify ‘g§pecifying-a lesser depth. ‘

The minimum depth of cover in organic soils shall be 30 inches for
normal ground levels.as defined above, after initial subsidence. a
Structural measures shald be installed where feasible to control the
water table in organJ% sﬁ&ls within the optimum range of depths.

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

-

Minimum Velocity and Grade

A minimum velocity of not less than li.4 feet per second shall ‘be used to
o estdblish the minimum design grades if ‘'site conditions permit. Otherwise,
the minimum gradient for the various drain sizes shall be in agcordance
with the following table:
- Z~  Diameter of Drain” : ~ Minimuw: Grade ’ N
s 7 - feet/100 \
. E.Vi - . - .
4 inches ~1 . 0.20 ‘
* 1 5 inches _ - 2.15
6 inches o .10
8 inches _ 0.08
10 inches . T 0.06
12 inches 0.05

< 89 .
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.

When topography dlctates, flatter gradlents may be used in soils not

containing excessive amounts of fine san&génd/or silt. Flatter gradients. -

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

that the drain line shall be encased in a filter. In either case,

minimm gradient of line shall be in accordance with the following table:
, ‘ . .

) 2 . » )
- Diameter of Drain Minimum’Grade Ft/100 Max. Length of Line
~ ) T 3 ~ :
4 inches .. 0.10 . - (Usually'inf;o%,rate‘
- "5 inches - 0,07 : will govepnﬁhaximdm .
- e < e,
6 inches 0.05 Y ' length.) - ‘ - o
e : | - .o : |

A
a

MaximumJGrade and Protection : ' ) .

' é‘i:
On sites where topographic condltlons require the use of ‘drain lines on
grades steeper than two percent or where12e51gn $eloc1t1es fes will be gveater

 than indicated in the table below, special measures shall be used to \égﬂ

protect,the draln. .These measures shall be specified for each job Ras

on the- partlcular condltlons of the zjob siYe.. The protective heasure
shall be made follow1ng one or more of: theég,z;rectlves ' J//;i

+ -Use only dralns that are ‘'uniform in size and s&%pe and with smooth ends.
e . . L : . .

. Lay the dralns so as. to secure a tight fit with the inside dmameter

-

“of one section matchlng that of the ad301n1ng sectlons.
ok
- Wrap open jOlnts with tare pregndted. paper, burlap, or spec1al
filter material such as plajti®, fiberglass fabrics, ‘or spun bounded
nylon. ___° @ . = e
- & a ' . oo : ; ‘ "' e " ra
. E_Select the least erodible soil available for blinding. “

et B

B Tamp blinding material around the;draiﬁnbefore backfilling.

+. For continuous pipe ‘or tubing with perforé;ions, complétely enclose

the pipe with filter material®* of plastic, flberglass, or- properly o
graded sand and gravel. The thickness of the envelope shall not be B e
less than 3 inches and shall consist of good concrete, sand, or. .clean
pit run gravel, conforming closely to such concrete sand. l;:g - “
_ j .
{

’ ’ P ’ .
* 4 ‘ K
- ) ’ . N > S
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Max1mum Perm1551ble XQJDCL y in Dralns W1thout Protectlve Mert
. * ( . -‘r'ﬂ . ..

¢

s .

i v . i .:(,:;;. R - »4‘ . .
Soil Texture * R | VelOCf’C/}: Fee{ﬁ ‘gf . B e
”_4'." . v\,\ A . . , W‘ \z - . . B
'3 K

R v . b ”JL % &

Sand ‘and Sandy Loam . ;" -7

Silt‘andfgilt'Loam S s
' sijty Clay Loam ., © " s+

Clay”and Clay Loam .
- .@oarse’ Sand and; Gravel : 9.0 &
L . ' - . - . . . . ’—r

3 : . . s r . = . .
,Materials for Dralns ‘
- —
Dralns 1nclude condults of: pricrete , bltumlnlzed/?lber metal, = . - :

plastlc, or., other materials ¥ : fptable quality. The conduit shall”
" meet strength and durablllty requlrements of the site\ Current
pec1f1catlons as ll”ted below, or as inciluded in thls\standard, shall -
be used in degerminlng the quality of the conduit. The! following
&?spec1f1catlons coveﬁ .the products currently acceptable for use as
drains or for. useuln determlnlng quality of materials used in dpain-
age 1nstallatlong ? $~3 i .

A Specification

Vs

ASTMAC U

A ASTM C 1498
_j e 'blay sewer : plpe, standard strength ' ‘ ASTM C 13 :
' % o ® IR ‘ : . X . . ’;r
‘;E,;’ Clay plpe,,extr' trength B asTM c 200 /7
: : ' : X I ’
ERARE Clay pipe, perforated, standard, and extra strength ASTM C'211 \ \
: -2 , e
. > Clay plpe3 ‘testin ' _ : ASTM C 301 k\%ﬁj
| ) .giﬁg - | V | D -
i Concrete drain tile ’ ASTM C 412 .- A
; ' ! 1\ . “ ‘
Concrete pipe for irrigation or drainage o ASTM C 118 I
. Concr@te pipe or. tlle, determlnlng phy51cal S - -{\
properties of _ . . < ASTM C 497 ’
: ‘ . ' o *
Toncrete sewer;. storm drain, and culvert pipe - ;_: “ASTM C 14 ’
'Amerlcan Society for Testing and Materlals, 1916 Race Street, Philadelnhia,
“Pennsylvania -~ 19103. : }P » -
) , . , . - . . -
| . . }~¢ | I1I-63 L | : s e
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Relnforced concrete culvert, storm drain, and ’$ﬁ% . ASTM C 76
sewer pipe o o ﬁé§~§; ﬁ;“? ' :
Perforated concréte pipe. c N %f ASTM C uhy
. Portland cement Jges  ASTM C 150
.Asbestos—cement‘non—préssure sewer pipe ) ‘foi t‘_ASTM C 428 -
Asbestos-cement perforated underdrain pipe f f - ASTM C 238
Asbestos-cement pipe, testing. R ASTM C 500
Pipe, bituminized fiber, (and fittings) Coo=t Fed. Spec.®SS-P-1540
Homogeneous bityminized fiber pipe, testing ': j? A3TM D 2314
3 :
Laminated- wall bituminized fiber perforated. plpe for
agrlcultyral land, and general dralnag%/l : " ASTM D 2417
Laminated- w;ﬁ} bituminized fiber pipe, phy%;cal '
testing o L __-ASTM D 2315
V4 ' . : Q"‘:‘u-’ .
Styrene rubber plastlc drain and building - \\J ’ >
sewer pipe and fittings . 1
Perforations, if- .needed, are to be as spe31f1ed «
in ASTM"D 2311 vf' S * -~ASTM D 2852
Plastic drainage tubing, corrugated . , Soil Conservation
. : ¢ » Service
* S ) - Specifications
: . ';'Vg.- T : .
R |
Pipg; cg%rugaréa'(aiumlnum alldy) - Fed. Spec. WW-P-402
Pipe, .corrhgated (iron or steel,, zing coatéd) &, Fed. Spec. Wﬂ ~-P-405
(Laading -- Maximum allowable_draln depth will be in conformance with those

- %hown in Appendlx o 3 ) o

- Filters$ and Filter Ma

‘Suitable filter shall %e used around drains where required by site
conditions to: prevent sediment -accumiulation in the conduit. The need
for a filter shall be determined by the characteristics of the soil
materials_Q; dgéin depth and the velocity of flow‘in the conduit.

’*Superintendent bf Documents, U. S. Governmeni Printing Office, Washington,

’ D»'\ C' ’ \/ ' : 3

)
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Not less than 3 inches of filter material shall be used for sand-
gravel filters. . A _recommended.method of installation is to place
filter material to a depth 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 wifich the installation is made from ‘entering
the drain. Not more than 10% of the filter strall pass the No. 60 ;
sieve. . ‘

o

®

Where fiberglass filter material is used, it shall be manufactured
from, bprosilicate type glass, and the manufacturer of the material
shall certify that 1t is suitable for underground use. The fibers shal1?
be of variable size,with sbme larger fibers intertwined in the mat

in a random manner. The materidl shfll cover all open joints and
perforations. )

“

Envelopes and Envelope Material - ~ o 6

Envelopes shall be used around the drains where required for propelr
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%ll cause an accumulation of sediment in the conduit or render the
envelope unsuitable for bedding of the &Bnduit. &

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 lijﬁt 1 foot of clearance
between the invert of the drain and its outletfand the low water stage.
in the ditch. This clearance may be reduced to 0.3 foot where the B 4
outlet ditch is on such a grade that silting or stoppage by vegeta-~
tive growth will not occur. A continuous skction of pipe, at least ‘@fw« ¥,
feet long, without open jOlntS or perforatlons shall be used at the

A, watertlght conduit strong enough to withstand the lo&ds upon it shall"

e used where subsurface drains cross under ditches.. Conduits under " . ;%.!; .\.Ui;
'roadways shall be designed to with&T®nd the expected loads. Shallow’ Ty 9 : q
dralns through depressionable areas and near outlets shall be protected’ ,‘ .

against hazards of equipment, freezing, and thawa.ng. % -~ g ‘ "
X, a
Junction boxes shall be used where more than two maln llneﬁ"01n.

Where surface water is to pe admitted to the drain lines, 1nlets shall
belde51gned to exclude deBris and prevent sedlment from ¢nter

. the conduit. Drain lines’ flow1ng under pressure shall be desiﬁied

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 dapped with goncrete'dn N

. 8§ - .
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. . Y .
other durable material unless connectgd to ﬁ/gtructure. o

CONSTRUCTION SPECIFICATIONS .

4

Inspegtion and Handliﬁgﬁof Materials> ' _’ L .

P3

LR 7 .

B S N G e : s
Material for'drains:shdll be given a rigid inspeéction before‘:installation.
Where applicqbles; clay and concrete tile shall be checked “for damage '

from freezing and thawing prior’ to installationa' Bifuminized,flber and .Y
g g pri ‘ 2ec

plastic pipe and tubing-shall be protected from#haqgr@smcaqugg‘péformatioﬁ;x

'3
L

or warping. All material shall be satisfactory:for its ‘intagded use .
and shall meet applicable specifications and requirements.. . s _ﬂ?'“w
. - A . . . - . - o -

. .

Placehént and Bedding

Placement of all drains shall be in keeping with the provisions of the ¥
standard. In addition, the following applies when a filter is;reguifed:
All openings in the drain shall be covered by the filter, or‘g;prOXA
jmately.the 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 openingggis to be left .edposed
under conditions which require the use of & filter. S '

When sand{gravel filter material is usede the trench shall be over
excavated 3 inches and backfilled to grade with filter mdterial.
After placement of the drain upon the' filter material, additional
filter material shall be placed over the drain to fill the trench to
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 §and—gravel filter mategé?l shall be a
mixture of sand and gravel within the gradation required by the base .
material in the trench. T L

A

* Backfilling g . . T .
. >~ Eargth backfill material shall be placed in the trench in% a manner °
-« Dphat\displacement-of the drain will not occur and so that the filter

after backfilling, will meet the requirements'shown in the<plaﬁ.'

-%ﬁi?éls in grade of the conduit shall be permitted. Whefe the conduit
o ,f%gid in rock trench, or where rock is exposed at the bottom of
-ehqrrﬁéh; the rock shall be removed below grade enough that the treénch
‘" -§ backfi%léd3/60mpaCted, and bedded; and when qompleted, the conduit

;. not.:less;than 2 inches from rock. & : _
,'ﬁfll.ﬁ%—p@;fécted from surface flow over and along the line.by
s ider the line and immediately behind the outlet to an
alevation of ndW le %&Rpéh 1 foot ove natural ground. All .outlets will
b¢ proteéted;with-ag*ehimal guard®as .shown in AEFendix C-4.
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: STANDARD AND SPECIFICATIONS

- ) - ’ . FOR

) ' TEMPORARY ®OOWNDRAINAGE STRUCTURE
(Flexible)

pr

Definition i

~

A flexible condult of heavy duty fabric or other materlal used as a
temporary structure to convey concentratlon of stormwater down the face

of cut and fill slopes
&
o .

PurEose

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

Conditions Whedre Practice épplies

Flexible® downdrains are used on slopes where concentration of stormwater
b would cause e€rosion damages. These structures are removed once the
permanent water disposal system is installed.

.
‘8 N *

Design’Eriteria

. Formal design is- generally not required.

ot Pl - - o _ .
TR Placement . WA

%aglsturbed soil or well—compa%ted flll . : ? __’ _

& ﬁuam?ter '
Sé%fflcient capaC1ty requ1red to convey max1mumarunoff expected uring
the lrﬁe,of the drain.’

B v / o ‘f .- v
B : . . R

-

o \4' .
- ' End Sections ' .

Standard metaff/ Entrance section should slope toward outlet at rate

v . of ‘at least 1/2" per foot. Selected soil should be placed and
i& thoroughly compacted around entrance section to insure against plplng
failure along end section and extension collar. - ‘?

‘,Extension~Collars

Twelye-inch . long, corrugated metal Pipe. Avoid use of Helical pipe."

P

o G v | -

L 89 A
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Securing Straps .. v’

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

. Anchors

Metal "T" pins anchored in soil through'gfommegs attached 'to flexible
downdrain, 20 foot centers.

r

‘

Outlet : i .
" To stabilized area where erosion will not be a problem.

Maintenance
Y o

" Inlet section should be inspected often for indications of piping along
mefal.sections. Anchers should be re-secured as necessary. Avoid

placement of any material on collapsed downdrain. Inspect for clogging
or damage after each storm. . o o K
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¢ FLEXIBLE_ DOWNDRAIN

Top Of Diversion Dike

Holdin%F I0p§

Sfondord Metal
End Section

-

Extension Collar
) kY

TEMPORARY . DOWNDRAINAGE STRUCTURE @
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Appendix B-| .

ek
PIPE SPILLWAY DESIGN

-

Anti-vortex Pléte (see page - for detail)

water surface (design)

= SEREE L

Head operating pipe spillway-(Pipe flow) ft.

Head operatlng inlet riser (water flow) ft. h = 1' min. -~
Length of pipe in ft.-

Length of operatlng inlet riser.

Diameter of pipe .conduit

Diameter of pipe riser.

OO RE DD

Splllway dlscharge capac1t1es should be reduced 40% if no anti-vortex
device 1s used.

e PO USE CHADTS 3 v % v e @ =t v % w s e e e et T R v X sk e i s m e e e e - '«'«':-1:(4‘;{“(-((«-

. /. .
Enter chart, page s O with H. Read discharge under
diameter of pipe conduit.

. W, : '
Enter chart, page , with h. Read discharge under diameter
of riser. Spillway discharge, Q = smaller of values obtained.

Example
Given: D = 12" CMP i
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" riser

Q pipe = 6.0 cfs x (correction factor) 1.07 = 6.4 cfs from p

Q riser = 11.0 cfs from page . ;? 6.4 cfs
Q ps 6.4 cfs

\(o | IT1-93 125
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Appendix B-2

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

‘ - = Computed by . : Date
! / .. < §]
T _Checked by - = Date
;o ‘ " -
Project . s . T
Basin: # Location /. T :
Total Drainage Area Acres. Total Disturbed Area ' Acres,
’ . > .
1 | .
g .+ SEDIMENT STORAGE DESIGN -

1. Min. required storage = 0.5 inches x ac, drainage x 1/12= ac,ft.
2. Approx. Vol. of basin = (0. Ly N Surface ac.) (Max. depth in ft.)=  ac. ft.
3. Excavate ,- c.y. to-obtain required tapacity. . .

Elevation corresponding to schgduled time of clean out _

Distance below top of riser -’/ L .

DESIGN DATA - o ,
Runoff
4, QT = CIA = X X = cfs (or other appropriate method)
Pipe Spillway (Q_ )
ps ~

5. Min. pipe spillway capacity, Q = 0.21 x D.A. Ac. = cfs
6. Barrel: Diam, ] inches; iength ft.; -Fall - fr. -
7. Riser: Diam. . inches; Length ft.
8. Actual Discharge (from APPENDIX By :

M= : ft. h = ft.

’ st = cfs

Emergency Spillway Flow Qg
o s T % T — : —— ot

Emergency Splllway De51gn (from APPENDIX B)

10. Width ft. H ft.
‘Entrance channel slopep : %
Exit channel slope %

DESIGN ELEVATIONS

7

Design High Water
Top of Dam

11, Riser Crest
Em, Spwy. Crest

126
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h 2.

L.

5,

6.

7.

8.

9.

10.

Appendix . B-3
~ ‘PP :

TEMPORARY SEDIMENT BASIN DEéiGN DATA SHEET
INSTRUCTIONS FOR USE OF FORM

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 drainagé area
although only part may be disturbed.

- 7

" Approximate volume of bas{ﬁ is obtained using'formula V=20.44d,

Volume may be computed from contour information or other suitable

methods.
S

If.volume of basin is not adequate for required storage, excavate‘to’
obtain volume. / ’
Conversions: .1 ac. ft. = 43,560 cu. ft. = 1,613 c.y:

,If rational method is used to compute runoff, obtain appropriate

values for "I" and "C", debending on watershed conditions during
development. The method described in the SCS Engineering Field
Manual, Chapter 2, is also an acceptable method for runoff computation.

Required discharge from pipe spillway equals 0.21 cfs/ac. times.
total drainage area. This is equivalent to a uniform xrumeff of 5
inches per 24 hours. The pipe may be designed to caﬁ%y Q4 (if. site
conditions preclude installation of an.emergency spill&ay-to protect
the structure). ‘ ) ’

Record appropriate sizes.

Dgzprmine value of "H" from field conditionsj; "H" i interval between
design flow crest and centerline of outlet pipe. "h'" ‘is interval
between design flow crest and riser crest. Use rating curves to
obtain value for st actual. $

~

Computé Qes by subtracting actual flow carried by the pipe spillway
from the total inflow, Qp.

.Use appropriate tdbles to obtain values of H_, bottom width, and

actual Q.. If fio emergency spillway is to Be used, so state i¥ing
reason.

Fill in design elevations. Emergency spillway crest must be set no
lower than value of "h'" which causes pipe spillway fo 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 the riser cpest plus h
required to handle the ten-year storm.- Minimum top of dam elevation
requires 1,0 feet of freeboard above design high water.

127 L
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‘ J - T g ! Appendix B-ha
- PIPE FLOW CHART (Full flow agsumed)
For Corrugated Metal Pipe Inlet K, + Kb = 1.0 and 70 feet of corrpgit 4 Metal Pipe c_onduj,yt i
n = 0.025, Note correction factors for other pipd lengths.. . .
ia. Co. : )
e e 15" 18" 21” 24" 3o~ 36" 42"
2 2.84 | 4,92 7.73 |- 11.30 15.60 26.60 40.77 58.12 ;
3 3 3.48 6.03 9.47 13.84 | 19.10 32.58 49.93 . 7119 | .
4+ 4.02 6.96 [ 10.94 15,98 22.06 37.62 | 57.66 82.20
/s 4.49 7.78 12.23 17.87 | 24.66 42,06 64.46 | 91,90
/ 6 [ 4.92 1  8.52 13.40 "19.57 27.01 46.07 70.60 100.65
L/ 7 5.32 9.21 | 14.47 21.14 29.19 49,77 76.28 108.75
' 8 5.68 |. 9.84 | 15.47 22.60 | 31.19 | 53.19 81.53 116.23 | -
9 6.03 10.44, [ 16.4¥ | 23.97 33.09 56.43. 86.49 123.30
10 6.36 11.00 17.30 25.26 | .34.88 59.48 91.16 129.96
11 6.67 11.54 18.14 26.50 |’ 36.59 .| 62.39 95.63 _ 136.33
A 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 f41.27 .| 70.39 107.88 153.80
15 7.78 13.48 2119t M‘aojé 1 "a2.72 | 72.85 111.66 159.18
16 .{ . 8.04" 13.92 |- 21.88 31,96 44,12 75.24 115.32° | 164.40
17 5| 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, 81.99 125.67 179,15 v
20 8.99 | 15.56 .| 24.46 35.73, 49.33 84.12 128.93 183.80 .
21 9.21 15.95 25.07 | 36.62 | '50.55 86.21 |’ 132.13 | 188.36
\ 22 - 9.43 16.32 25.65 37.47 | 51.723 '| 88.22 |’ 135.21 - 192,76
23 9.64 16.69 26.23 368.32 52,90 90.21 138,27 197.12
Ul 24 ] 7 T9uesT | T17.05 | 26,80 | 39.14 54.04 92,15 141.24 201,35
25 10.05 | '17.40 | 27.35 39.95 55.15 ‘| o94.05 | 144.15 | 205.50 .
L - corre?tion Factors Yor Other Pipo‘!.ongthn -
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 |- 1,08 1,05 1.04 1.04 1,03
70 1.00 | 1.00 1.00 1.00 1.00 | .00 1.00 1.00
80 0.95 0.95 0.95 0.96 0.96 ’T@J-Lss ©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
PR I1I-97
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Appenrdix B-ub

~-PIPR FLOW CHART (rull Pipe flow" lllu-.d)

. W
For R/C Drop Inlet, K, + Ky = 0.65 with 7o.feet of R/C conduit, n = .013.
taqrs for other "pipe lengths.

,Note correction

PNy 12" 15" 18" 21" - 24" so | 36~ 42~
2 4.54 8.01 11.74 16.60 22.44 35:%2;; 54.65 76.02
. 3 |- s.56" 9.81- | 14.39 20.33 27.49 45.00 66.94' 93.11
4 6.42 11.33 16.61 23.48 31.74 51.96 77.30 107.52
5 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
P 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 44.88 173.47 109.30 152.03
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 | /31.07 43.93 | 's9.37 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 13.63 | 24.03 35.24 49.81 67.34 110.23 163.99 - | 228.10
) 19 14.00 | 24.68 36.21 51.17 69.18 113.25 168.48 234.34
f 20 < 14.36 |, 25.32 37.14 52.50 70.97 116.18 | 172.84 240.41
“a . 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
23 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
L 25 16.06 28.32 41.53 58.70 79.35 | 129.90 193.25 268.80
L CDrrectipni;lctors ror Other Pipe Lengths
40 1.15 1.13 1.11 1.09 1.08 |® 1.06 1.06 1.05
50 1.09 1.08 1.07 1.06 1.05 1.04 [%. 1.04 1.03
60 1.04 1.04 1.04 1.03 1.03 1.02 1.02 1.02
] 10 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 0.98 °. 0.99
90 0.93 0.94 0.94 0.95 0.95 0.96 497 0.97
100 0.90 0.91 0.92 0.93 0.93 0.95 0.95 ~ 0.96
Pipe flow chart for conérete
pipe drop inlet spillway
5 .
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o ' Appendix B-lc

Yy
2 PIPE FLOW CHART FOR SMALL SIZE PIPES
P . ) ~"
R
) Discharge in C.F.S. /
-‘ . - ° . ‘
For 70 Feet of Welded Steel Pipe: - ’
’ — N - —

Dia ’ . ! o : N : :
Head y 6" 8" Correetion for Other Pipe Lengths
o lo.uZ 1.19 2.42 L L 6" 8" .
6 0.5L [ 1.u5 2.95 Lo [ 1.20 1.19 1.17.

8 0.60 - 1.69 3.u2 | . | 50 1.12 1.11 1.10
10 0.66 1.89 3.82 s | 60, | 1.06 1.05 1.05
*l12- 0.73 2.06 4.19 70 | 1.00 _1.00 1.00
14 1[0.79 2.23 4,52 80 .9y .95 .95
16 _{o.8u 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 ' ' ’
- A . : *
5 {For-70 Feet of Corrugated Metal Pipe: . :
; . > C :
» Dia}” N
Head s ur 6" 8" Correction for Other Pipe Lengths
] ; . i
Ty 0267 1.1&h— L et 6" 8"
6 b1 -0.82 1.72 | [ 4o 1 1.26 1.25
8 é 0.95 2,00 50 E 1.16 1.15
10 5 . 1.06 2.23 - - | 60 3 1.08 1.07
12 = 1.16 2.4y _ 70 -2 1.00 | 1.00
14 = 1.25 2.64 80 = 0.9u 0.94
16 = ] 1.33 2.82 90 ~ g 0.89 0.90
Jis } -2 1.42 3.00 100 2 0.8 0.85
20 . 1.50 . 3.16 | - . ‘ S

\

From: Erosion and Sediment Control Technical Handbook,
James River Soll and Water Conservation District

\ . o
1'30/,
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I‘Appendix B-5 : _
CIRCULAR RISERS WITH SPUTTER WALL

N SEaEz=azz EEgmsr === oR s R R
200 -7 e ! ‘{%4‘ s Rle z
- | =1
150 ]
, .
190 -
90
o 80 = =5
( - | EE:
L = 2
E 60, !
Q 0
X e
< 4
O 4 E
] g m : - 2
-
w s
¥ a
a =
/ |
% (/
Q [ 1
9_.——
3—1
6] ;
- 05 ¢ 1.0 1.5 20 ' 2.5 30
HEAD REQUIRED AT CREST OF RISER IN FT.(h)
P ' CHART FOR DETERMINING INLET PROPCRTIONS
Suggested . - :
Inlet Proportiéns] = =
Pipe Pipe .
! . Cond_uit 'Riger v ' , : Splitter-type
(gzign. '(d)Iéjn,-_ Crest —| Headwall h
15 18 | p T
18 - 21 =
gﬁ %3 - Pipe o2
30 36 Riser— &|T
: 36 8 ’ -
L2 Sl - —L
L8 60
> Pipe Conduit
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Appendix B-6

# 3 Reinforcement Bars — _
: —Tack Weld

. 1/4" Metal Anti-

Install Normal To
Vortex Plate N\ / ¢ Of Dam
‘ /72D + 6" ‘
- | D+12"
PL AN
/4" Metal“Anti-
Vortex Plate
» 3 Reinforcement Bars

SECTION

<«

. _DETAIL OF TRASH RACK AND ANTI-VORTEX DEVICE

LS 132
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CL—d xTpuaddy

" Reinforcing Bars
. (#6Min)

Top 6" See Pl 4
 Or 14 Gage Corrug Stedl

DESIGN TABLE
Risee |0 [H | .
| Dia, _|Inch|Inch | ..

8 [27]8
20 | 30{ 1|
PREAR
7 a2l 5] | .
3 54|17 | |
42 160 19| - Wy T
4 68|20

-8~ 1/2" Dia. Holes

ZOT—=IXTX

puempmenym———_———

} . | SpO' Welddﬁ"O.C. . )vé}:? ‘,,L.II::.
H | AlAoen | Cyinder

13 | — ] ‘\ - ST V8 Steel Plote
& T W et Br [ v 13

| j Riser D (#6Mn) -
Caps To Be IR ’

)
] ' ' .
T R. . .l
0 RISer. .
. 0
» ! .
. | ' ' . .
9 ) .
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. .. S Appendix B-8

’3" W T
- s ) T Flow'&—
RY w - R 7 t
///-, " ..--.’ V. L v AW Al
e S B erm o\ Exit Section
¢ ) .
Approach Channe! 3 ’ - A "
Embankment
- - (Note: Neither the location nor the
alignment of the control section
23 . has to coincide with the center- .
T ‘line of the dam.)
. ""PLAN VIEW OF EXCAVATED EARTH SPILLWAY
- Weter Surface Control Section TS
FStage (Hp) -
BN = o

- CROSS-SECTION AT CONTROL SECTION
‘gﬁ'-

Profile and cross section of excavated earth spillway.

EARTH SPILLWAY.
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Appendix B-9

[Piecharge] Slope Range [ Bottom | grage Discharge] _Slope Range | Bottom | geage
Q Minimum[Maximun | Width Peet Q almm | Maximum | Width Peet
crs Percent |Percent Peet [o- ] cent | Percent Peot
. 3.3 |is.2 | 8 .83 2.6 | 5.2 24 1.24
18 5 ] 18.2 12 .69 80 z. 3.9 26| 1.14 o
3.1 8.9 ° 8 .87 | 2.9 7.0 32 1.06
20 3.2 | 13.0 12 .81 . 2.5 2.6 12 1.84 | °
3.3 17.3 18 .70 [ e8[3.1 1186 | 1.81 |
2.9 7.1 8 1.09 20 2. 3.8 20 1.48"
28 3.2 9.9 32 .91 . 2.7 | 4.5 24 | 1.32
3.3 13.2 16 .79 2.8 5.3 28 1,22
3.3 17.2 20 .70 2.8 6.1 32 1.14
2.9 6.0 8 1. 20 2.5 2.8 16 1.71
20 3.0 | 6.2 12 1.01 2. 3.3 [o] T.53
3.0 10.7 16 .88 100 2.0 4.0 24 1.41
3.3 13.8 20 .78 . 2.7 4.8 28 1.30
2.8 5.1 8 ] 1.30 2.7 | 5.3 32 T.37 ]
2.9 6.9 12 | 1.10 .8 6.1 36 1.13 |
as 3.1 9.0 16 .94 . 2.5 2.8 20 1.71 |
3.1 11.3 20 .85 | { 2.8 3.2 24 1.56
3.2 14.1 24 i 1o [ 2.7 1] 3.8 | 28 T.44
2.7 4.5 e 1. 40 2.7 4.2 32 1.34
2.9 8.0 12 1.18 2.7.] 4.8 36 1.2
40 2.9 7.6 16 1.03 2.8 | 2. 24 .71 ]
3.1 9.7 20 .91 2.5 | 3.2 ) 1.58 |
3.1 ] 11.9 24 .83 w0 FEs T35 1T 3 1 T.40]
2.6 a.1 8 | 1.49 3.8 | 4.0 38 T.36 |
2.8 5.3 12 1.25 T 2.7 4.5 40 1.30
45 2.9 6.7 16 1.09 5T 2.7 | 28 T.70 |
3.0 6.4 20 . 98 2.3 3.1 32 1.58 |
3.0 | 10.4 24 69 W P3¢ 385 [ .
2.7 3.7 B 1 1.57 | 2.8 | 3.8 a0 T.40
2.0 4.7 12 | 1.33 . 4.3 44 1.33 |
s0o [ 2.8 | 6.0 16 1.18 ‘ 2.4 o7 3z 1.72 |
—3.5 1 7.3 ] 20 |1. - o —s 31 301 5 | 1I.80 )
3.1 9.0 24 . 94 180, 2.5 3.4 40 1.51
- . 5.1 | 8 171 2.8 | 3.7 4 5
2.7 3.9 12 | 1.47 1 2.5 1 2.7 [ 36" 1.70 }
. 5.7 | 4.8 1 18 | 1.28 | 200 — 2.5 | 2. — 40 | 1.
2.9 5.0 20 | 1.18 - 1 2.8 . 44 T.52 |
2.9 7.3 24 ] 1.08 _!'EJT’TE T35
3.0 8.8 26 .97 2.4 2.6 40 1.70
2.5 2.8 8 1.68 220 2.5 2.9 rY} 1.81
, 2.8 3.9 12 1.60 z.5 3.2 <6 | 1.53¢
"0 2.8 4.1 18 1.40 3.5 5.8 34 1 1.70 |
2.7 5.0 20 1.26 240 2.5 2.9 48 1.62
. 5.6 | 6.1 24 | 1.18 — 2.8 | 3.2 T2 | 1.54
. 2.9 7.0 28 | 1.08 260 2.4 2.0 48 [ 1.70
2.5 2.9 12 1.72 2.5 2.9 s2 | 1.62
80 2.6 3.6 16 1.51 2.4 2.6 82 [ 1.70 |
2.7 1 4.3 1 20 [1.35 | l’_;aoo 2.8 2.6 56 1.80
Example O se
Given: 2;lch-r|-. Q=87 c.f.s. Spillwey Slope, Exit section (frem profile)=
Pind: Bottom Width end Stsge in Reservoir.
Procesdurs: Enter tebles from left at 90 c.f.s. Note th-t spillwey slope (4%)

fells within slops rengese corresponding to bottom widths of 24, 28,
end 32 feet. Use nsrrower bottom width, 24 feet, to minimize
mesndering. Stege in Ressrvoir will be 1,32 feet.

Note: Computstions bssed on: Roughness cosfficient, n=,040.
Meximum velocity=5.50 ft. per sec.

DESIGN TABLE FOR VEGETATED SPILLWAYS

III-104

ERIC  -° | 136

Aruitoxt provided by Eic:



Appendix B-10

PLAN VIEW

NOTE: MINIMUM S=15'
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Appendix c-3

. @
v » . i}
%
-
Crushing Width of Trench'- Inches
Size | Strength | 14 | 16 | 18 | 20 | 22 | 24 | 26 |28 | 30 <
in. |1bs/lin.ft '

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 “ 116.5| 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 " " 8.5| 6.5 6.5]| 6.5 | 6.5 | 6.5 6.5
. 1100 " " |Inf.]|12.5) 8.5) 8.5 | 8.5 | 8.5 | 8.5
‘ 8 800 " " 9.0/ 7.0 6.0f 5.5 5.5 | 5.5 5.5

: 1100 " " |Inf.]12.5] 9.0} 7.5 {°7.0 | 7.0] 7.0 )
10 800 " " 9.0/ 7.0} 6.0f 5.5 5.0 | 5.0 | 5.0
1100 " " |Inf.}12.5 | 9.0] 7.5[6.5]6.0] 6.0
12 800 " " 9.5 7.5 ] 6.0] 5.5 | 5.0 [ 4.5 | 4.5
1100 " “ |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 - 120# w/ft.

Maximum Allowable Trench Depth in-Feet-for
concrete or tile drains with varying widths
‘of trench based on ordinary bedding 1/

ITI-111
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STANDARD AND SPECIFICATIONS
FOR -
DISTURBED AREA STABILIZATION
(With Mulching Only)

Definition

Applying plant residues or other suitable materials, Rot produced on the
site, to the surface of the soil. ’

Purpose , )
To reduce runoff and erosion.

Conditions Where Practice Applies S~

On graded or cleared areas (not to finished condition) Which are subject
to erosion for 6 months or less; where seedinfis may not have a suitable
growing season-to: produce an erosion retardant cover, but which can be
stabilized w1th a’ mulch cover.

SPECIFICATIONS

Site Preparation

Prior to mulching, install needed erosionicontrol practices such
as diversions, grade stabilization structures, berms, dlkes,
level spreaders, sodded waterways, and debris basins.
Flnal gradlng 1s ncm]requlred prlor-tovuulchihg:”.Houeuer,wmulching'
may be applied after final grade is reached. RS
. .

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 p
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 approx1mately 1,000 sq. ft.
v sections and place 70-90 lbs. of mulch in each section.

)

R Mulch anchoring shall be accomplished 1mmed1ately 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

: _ III-114 | ‘<I//
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hazard, and cost. On sloping land, practice No. 3 below should be
done on the contour whereveér pOSSlble.

1. Peg and Twine. Drive 8 "to '10-inch wooden pegs to within 2 to 3 -
incheg of. the soil surface every 4 Feet in all directions. Stakes
may/gé‘driVen befoné br aftEr applying mulch. “Secure mulch to

Y l §urface by stretchIng twine between pegs in a criss-cross ‘

/';thln a square pattern. Secure *twine with two or more turns

-..Gﬁﬁround each peg. .
‘)y,," ,'_. _‘/\ e
Mulch Nettlngs- Staplerllghtwelght blodegradgk
or cotton nettlngs, over the mulch according” ‘_nufacturer s
*recommendations. Netting is usually avallab in rolls 4 feet
, ~wide and up to 300°feet long. .

» . v
.

N

3. Mulch Anchoring Tool. This is a tractor-drawn implement designed to
punch- and anchor mulch into the surface 2 inches or soil. This
practlce affords maximum erosion control but is limited to , -
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 asphalstl rapid curing (RC-70, RC-250, RC-800) or
medium curing (MC-250 or MC-800). Apply 5 gallons per 1,000
square feet, or 200 gallons per acre on flat areas and on )
slopés 1l: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 3u8
§ _ gallons per acre. B
— ' . '

b. Emulsified asphalt (ss1, css- l 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 1l:1 to 2:1 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
Specificatio?s. i -

C. Synthetlc b %ders - Synthetlc binders such as Curasol, DCA 70
Pefroset and Terra Tack may -be used .at rates recommended by
- “ﬁ#ﬂ;m anufact@rer to anchor mulch material. Due to cost, these
isually bsed 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.

ate afeate atantealoate sl ts ate ofs afaite aa ute ute
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A ' o . ) STANDARD AND SPECIFICATIONS
. ’ FOR
DISTURBED AREA STABILIZATION
(With Temporary Seeding)

‘ . Definition : ' o

Planting short-term vegetation on disturbed areas.

, PurBose

To stabilize the soil; to reduce damages, from sediment and runoff to
q ‘downstream areas) to 1mprbve wildlife habltat to enhance natural beauty.

Cond*tions 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 w1ll be done prlor to establishment of permanent
vegetation. .t

-

SPECIFICATIONS

Site Preparation

Prior to seeding, install needed erosion control practices such- -
as diversions, grade stabilization structures, berms, d1kes, level
spreaders, sodded waterways, and debris basins. ’

SR

Final grading and shaping usually has not been completed prior to
temporary seeding.

Soil Amendments ' _ ’/

For temporary seedings, fertilizer shall be applied at ﬁhe*baﬁﬁidﬁﬁ
600 lbs/ac. (15 1bs/1000 sq. ft.), using 10-20-10 or equivalent.
Soils which are highly acid should be limed according to soil tests.

Work lime and fertilizer into soil during seedbed preparation. 4

KD
PV

Seedbed”?reparation

P
$hen the area to be seeded has beén recently loosened to the extent
that ‘an adequate seedbed exists, no additional treatment is required.

o

However, when the area to be seeded is packed, crusted, and hard, the
top layer of soil shall be loosened by discing, raklng, or other acceptable

Wgans before seeding.

°

w
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Seeding

Select a mixture from Table 1.

3

Apply seed uniformly with a cyclone seeder, drill, cultipacker gseeder
or hydroseeder (slurry includes seed and fertilizer).

Mulching

a . i
When seedings are made on critical sites or adverse soil condltlons,
- or .other than optimum seeding dates (see table 1), mulch material will
be applied immediately after,seeding. Seedings made during optimum
seedlng 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 1/2 to 2 tons 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.

s

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 mulch in each section.

Mulch anchoriﬁg shall be accomplisheg immediately after mulch place-
ment to minimize loss.by wind_or water. _This ‘may be done by one

of the-following methods, dependlng upon size of area, erosion hazard
and cost. On sloping land, practice No. 3 below should be done on the
contour whenevet»possjble.

1. Peg and Twine. Drive 8- to 1l0-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
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 avallable in rolls 4 feet
w1de and up to 300 feet long.

. 3. Mulch Anchoring Tool. A tractor-drawn implement designed to pumch
and anchor mulch into the surface 2 inches of soil.

o . )
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This practice.affords maximum erosion control, but its use
is limited to slopes upon which the equipment can operate safely.

.

4. Liquid Mulch Binders. Use one of the following binders.

Applications of liquid binders should be heavier at edges,

Py 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)
1 or medium curing (MC-250 or MC-800). Apply 5 gallons
; ﬂ per 1,000 sq. ft. fr 200 gallons per acre on flat areas and
; on slopes 1:1 to 231 and less ﬁhan,B feet high. On slopes
AN 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
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. ;
‘ . A1l hsphalt designations are from the Asphalt Institute
specifications.. ;7 ’ L

c. Syn%hetic'b&nders. vsyntheEic binders such as Curasol,
DCA-70, Petroset and Terra Tack may be used at rates
recommended by the manufacturer to anchor m?lch mqterial.
Due to the éxpense involved, these binders are usually
used on small areas or in residential areas where asphalt
- cannot be used. :

+ -
NOTE: All names given above are regiétered trade names.
' This does not constitute a recommpendation of these products
=~ " ., to the pxclusion of other products. »

-
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TBIE 1

TEMPORARY SEEDING BY RATES, DEPTHS AND- DATES NORTHERN PIEDMONT ¢ . SOUTHERN PIEDMONT &
, HTNS, AND VALLEYS COASTAL PLAIN
- Seeding Rate / Planting Depth 2/|  Seeding Dates 6/ Seeding Dates 6/ ..
Species 3/ | Per  Lbs./1000 (Inches) \ 5
! Acre  Sq. Tt Mar.l- May 1- Aug. 15- | Feb.15- May 1- Sept,l-
: Apr.d0 Aug.l4 Nov. 1 Apr.30 Sept.l Nov. 15
CHOOSE ~ ONE:

Barley 72 lbs. |2 lbs. 13 oz, XS/ - By 10/15 X - Byl
lats 9% lbs, |2 lbs. 2 oz, 1-2 X - - X - -
Rye 1/ 140 1bs. {3 Lbs. 5 oz. X - X { - X
Italian 40 1bs, 13 oz, {14 - 1/2 X5/ - By 1)1 o - By 1/18
ryegrass 1/

Yillet 40 lbs. 13 oz, 1-2 - X - - X -
Begin Begin
Weeping §'Lbs. 1oz, |1/% - 1/2 | June 1 May 15
lovegrass - X - | - X -
Sudangrass | 30 lbs, 1 oz, 1-2 - X . - X ;9-
\ | 5 ;

1/ Use only on areus where seed . talks and volunteer growth are acceptable,
7/ Applicable on slopes 3:1 or lass,
"3/ MWmmemmmmHWMM&MMMMWMMMMM
4/ Use comnon Stdar rass varjeties only. Do not use hybrids.
5/ Twenty pounds per acre of annual lespedeza may be substltuted fov 1/2 the seeding
rate of any cpecies used for spring seedings. :
6/ From November 15 to March 1, use anly mulching or soddirg practlces. i

X Applicable duriry entire period. .

- Mt@mm&hinﬁﬁw‘ . - | ‘152
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STANDARD AND SPECIFICATIONS
- ) ) FOR
TOPSOILING
DISTURBED AREAS .

Definition
Obtaining topsoil from other places and spreading it over the
area to be stabilized.

PurEose ;

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 subsoil 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 (Where 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. v .

Grading. Grades on the areas to be’topsoiled which have been ’
previously .established shall be maintained. .
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 distribut&d 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 gnsure bonding of topsoil
and subsoil: L K : '
1. Tilling. After the areas to be topsoiled 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

ITI-120
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a depth of at least 2 inches to permit bonding of the topsoil
to the subsoil. :

2, Tracking. Is the passing of bglldozer 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 4rea or-it may be furhished 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 "w
grown on it, prior to stripping, that it is reasonably well- dralned
and does not contain substances toxic to plant llfe.

-

Testing of topsoil that is from an unknown or questionable 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 shal. 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
7"5f toxic materials.

Grading. The topsoil shall be evenly distributed and shall be a i

minimum depth of 2 inches on 3:1 or steeper slopes and 4. inches on w

flatter s%igzs. 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 operaticns 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.

, Niss /
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~ STANDARD AND SPECIFICATIONS
RO FOR

) ‘ . DISTURBED AREA STABILIZATION

c . (With Permanent Seedings)

Definition
Planting vegetation such as grasses and légumes on disturbed areas.

/’ v » \
/
Purgose
i
1

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 expected 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. -

L]

s

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 cannc: be met, see standard and
specifications for topsoiling disturbed areas. ¢

Site Preparation .

Install needed erosion control practices such as interdeptor
ditches, berms and terraces, contour ripping, erosion stops,
channel liners and debris basins.

ITI-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 Pfeparation . ’ o

Flat areas and slopes up to 3 to 1l 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.

t
Slopes of greater than 3 to 1 grade shall have the top 1-3 inches
of soil loose and friable before seeding. ,

-

Soil Amendments

-

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.

Mulching

Mulch materials<’shall be applied immediately after seeding.
They shall be unriotted 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. '
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- §pread 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. ©

* . 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,'er051on hazard, and cost. On sloping land, practice
Number 3’ below should be done on the contour wherever p0551ble.
Use one of the following:

l. 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 muich. Secure mulch to soil surface by
stretching twine between pegs in a 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 mul into the surface (2) inches .of
soil. This practice affords mulch erosion control, but
its use is llmltdgtto slopes upon which the equ1pment 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 curlﬁg (RC-70, RC-250 and
RC-800) or medium curing (MCL250 or MC-800). Apply 5
gallons per 1,000 sq. ft. ori 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. Emulsified 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 1l: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
specificgtions.
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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 asphalt cannot be useds

NOTE: All names given above are registered trade
names. This does not constitute a recommendation of
these products to the exclusion of other products.

e

-~ Maintenance .
Maintenance is a vital factér 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.
o
1. If stand is inadequate for.erosion control, overseed and
fertilize at hilf of the rate originally applied.
2. If stand is less than 40%, reestablish following original
lime, fertilizer, seedbed preparatlon and seeding .
rec%’ mmendations.

Hydroseeding allows the seed, fértiliéer and mulch to be applied
in one operation.

IT1-126
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‘ ' TABLE 1
PERMANENT SEEDING BY RATES, DEPTH AND DATES NORTHERN. PIEDMONT ' ‘ SOUTHERN PIEDMONT
' MINS. & VALLEYS . & COASTAL PLAIN
5 " - le) - (e)
Seeding Mixtures Seeding Rate Seeding Dates Seeding Dates
(Use Certified Seed) Lbs.  Lbs. /1000 Mar. 15- May 1- Aug. 15- Mar, 1- May 1-  Sept, 1
fere  sq. Pt fpr.15 Aug.l SeptrlS fpr. 1 Aug. 18 Oct, 1
1. Kentucky 31 Tall Fescue 60 I, oz | x - X X - X.
"7 ety Tl e | B TD. T
' - X - - X -
. MWeeping lovegrass (a) 2 0.8 oz,
3. Kentucky 31 Tall Fescue 11, 21/2 oz
' - X X - X * -
o Korean lespedeza (b) 15 5 1/2 oz,
k4
E 4. Kentucky 31 Tall Fescue 40 o 15 oz kX - XX
N ‘ v
N Sericea lespedeza (b) - 20 o112 o, A :
5 Crowgeteh () <18 51/2 oz.
X - X X - X
Redtop 3 1oz,
6. - Crownvetch (b) 15 51/2 oz.
o X - X X - X
" Kentucky 31 Tall Fescue| 40 15 oz, [ -
_ DROUGHTY -AREAS
7. Xentucky 31 Tall Fescue| 30 11 oz, '
A X - X X - X
Redtop . 5 134z
8. HWeeping lovegrass 2 0.8 oz, ’
! . ‘ X X - X X -
Sericea lespedeza (b) 0 1120
‘ B
o ¢ - CONTINUED O NEXT PAGE - | : 161
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®  MBIE 1 (continued)

[
PR v
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b,

PERMANENT SEEDING BY RATES, DEPTH AND DATES

i
NORTHERN PIEDNONT
MINS, & VALLEYS

SOUTHERN PIEDMONT
6 COASTAL PLAIN

Seeding Mixtures ‘
(Use Certified Seed)

Seeding Rate .

Lbsw/  Lbs./1000

g

. Seeding Dates
Mar, 15- May 1- Aug,1o-

Mar, 1- May 1-

Seeding Dates

Sept. 1

Acre  Sq. Tt. fpr. 15 Aug 1l Sept.ld fpr. 1 :Aug, 15+ Qct. 1

POORLY DRAINED AREAS

0, Kentucky 31 TALL Fesue 0 lloz,
‘ s X - X X - X [
Reed canarygrass {c) 0.7 334 oz . |
| ) /
SHADED AREAS o /(
) s
‘ -'.\"'I - Vs
10, Kentucky 31 Tall Fescue 60 11b. 6oz Xoome X X - X
11, Red Fescue, Janestown or [
Pennlawn 4 0 15 oz, X
s

© LAWNS & HIGH MAINTENANCE AREAS
12, ﬁerion Kentucky Bluegrass ny 15 oz, o

Common Kentucky Bluegrass (d) 40 ' 15 oz, A , , ,

ommo y Bluegrass (d) | . S 0w o
- Red Fescue, Pennlawn or | | |
Jamestown 20 " 71/2 oz, 4
, N
13, Kentucky 31 Tall Fescue (g) [220-  5-6 1bs. x o x(f) «x X x (f) % %
Y 103
14, Bermudagrass (3) 80 2 Lbs. - X - - X - '
- x - - X -




> RY

FOOTNOTES TABLE 1

- k J

X Applicable during entire period:

- Not applicable during period.

(a) Use weeping lovegrass to provide a stand of grass for erosion
control during summer. v <

(b) Use scarified, inoculated seed.

Rl

(c). Preferable to seed in fall with seed from current year's crop.

(d) "South Dakota' certified or "Kenblue'" Kentucky bluegrass are
the only acceptable varieties .for use, on 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 usual extended 15 days before and after with:a
reasonable degree of success. o

. y )
(f) Can be seeded during this period of irrigation water is used.

Use (2) tons per acre of mulch. :

(g) Can use 18 pércent~Kentu¢ky Bluegrass. Varieties shown in
(d) above. : ’

(4

" (i) - Not recommended

(j) ~€ommon Bermudagrass may be seeded, sodded, sprigged, pluggédvﬁ?
.established from runners. Tufcote Bermuda should be used only
in Piedmont and Coastal Plain ‘and must be plugged, sprigged,
sodded or established from runners. Refer to standards and
specifications sfor disturbed area stabilization with Bermudagrass.

(k) Zoysia must be.plugged or sprigged. For estahlishment, follow
standards and specif ions for disturbed apéa stabilization
with Bermudagrass.

°
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< ‘ W
 MAINTENANCE FERTILIZATION FOR PERYANENT SEEDINGS
(Use Soil Test Recommendations or Rates Shown Below)
Mixture No. | Seeding Mixtures |Formulation | Lbs./Acre |Lbs./1000 Sq.ft. Time Mowing
' ) e |
1,2,3,6,7,8, Tall Tescue makes | 10-10-10 500 1.5 Fall. | *Not closer than 4"
9,10,11 | up 70% or more of |} or Yearly, or as needed,’| if occasional mow-
cover, " 38-0-0¢ 400 9,2 Fall. ing is desired,
4 0-20-20 250 5.8 Yearly, or as needed.
4,5,6 Crownvetch ‘
Sericea lespedeza 0-20-70 400 - 9.2 Spring. Do not mow crown-
- Year following esta~.| vetch,
‘ blishnent and every
/
4 to 5 years
thereafter, :
4 Fairly uniform 5-10-10 500 11,5 Fall. Not required. Not
¢ stand of tall Year following esta- | closer than 4" if
‘ fescue and sericea | * 7 lglishment and every | occasional mowing °
'les.ped,e"ga. / hto 5 years,, 15 desired, and then
CE thereafter " in fall aftpr seri-
v cea seed haﬁ matured.
\ E \
8 Weeping lovegrash -l 500 1L.5 Spring. Not required,
and sericea les- | Year following esta- | Closer than 4" if*
pedeza, [Fairly blishment and every | occasional mowing
uniforn plant 3 to 4 years there- | Is desired, and then
distribution =, i after, 1n fall after seri-
' cea seed has matured.
12, 13 Kentucky bluegrass-| 20-10-10 |  Z0 6,75 %eptember .
red fescue mixture,| 20-10-10 250 6.75 30 days later, Mow no closer than
Ky-31 tall fescue, | 20-10-10 250 6,75 Decenber 3 inches. 16
20-10-10 85 2.3 May 20-June 30
if needed,
14, 15 Bernudagrass : ,
- | Zoysia 20-10-10 200 5 May 1, July 1, Mow Tyfcote and
R -~ |August 15 Zoysia at 1"
common at 2"
o
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. {
STANDARD AND SPECIFICATIONS \
, FOR.. \
DISTURBED AREA STABILIZATION N )
- (With Sod) ™ J
/ |
-~
Definition

//gtabilizing silt-producing areas by establishing long-term stand of
grass with sod. '

Purpose .
o

To stabilize the soil; reduce damage from sediment and runoff to
downs tream areas.

ye

Conditions Where Practice Applies

On exposed soils that have a potential for causing off-site environmental
damage where a quick vegetative cover is desired.

N SPECIFICATIONS

Methods and Materials

1. Class of turfgrass sod shall be Virginia State Certified, or State
approved sod. . -

v
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.
N

3. Standard size sections of sod shall be strong enough to support their
own weight and retain their size and shape w?en suspendéd 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 prior to its installation.

I11-131
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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
agricg}tural 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 équivalent 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

/ ~ 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 shai.
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 and 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 N
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After the first week, sod s ‘ be watered as‘necesé§g§‘7o \ Lo

| a lﬁsure establlshment. - ‘
S ' o

»7'sod 1s€gafmly ~WT'l" .

eaf shalm(bexremovedﬁ PR

v" 1&3, Ca
Flrst mownmg shguld nok B attempted 0
rooted.’, No more than 1/3 of the grass

by the initial’ cuttlng -or subéequent'cuttlngs.e Crags height -

shall be ma&ntalned between§2 -and 3 inches, unless chePW1se

spec1f1ed o RO o R
R o cat f,.' ' ‘4\/*’@/1 v..
Maintenance “of establlshed spd should follow speC1f1catlons
outlined in table l \ .

Stabilization ofﬁroad banks with sod and \riprap prevents erosion
" damage to structures and reduces poZZutzo of streams by sediment.
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Maintenance Fertilization for Permanent Sod
Use Soil Test Recommendations or Rates Shown Below

Seeding Mixtures

Formulation * b

0

s./Ac.  Lbs./1000 sq.ft,

Time

Mowing

Ky-31 tall fescue and
Kentucky bluegrass- -
red fescue mixture

Bermudagrass, 'Tufcote

20-10-10
20-10-10,
20-10-10
20-10-10

20-10-10

250
250
250
8

200

6,75 .

6,75
6.75
2,25

5,00

Sept, 1 - Oct, 1

30 days later

December

May 20 - June 30
if needed

May 1, July 1,
August 15

How no closer
than 2 inches
for bluegrass
and 3 inches
for fescue.

C1-2"

|

T

# Equivalent amounts of plant food may be applied with other formulations.

17



STANDARD AND SPECIFICATIONS
FOR
DISTURBED AREA STABILIZATION
(With Bermudagrass)

Definition N .

Stabilizing silt-producing areas by establishing long-term stands of Bermudagrass.

PurEose

To stabilize the soil; to reduce damage g&pm sediment and runoff to downstream
areas; to enhance natural beauty.

[

Conditioris Where Practice Applies

On hot, droughty, graded agggs which are subject to erosion or traffic, and
where a long-lived, warm-season grass cover is desired.

SPECIFICATIONS

Vegetation cannot be ei%ected to provide an erosion control cover and prevent
soil slippage on a soil that is not stable due to its structure, texture, water
mdyement or excessive s/lope.

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 ®oo 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 conditig
for topsoiling disturbe

c ‘¢cannot be met, see standard and specifications

T

e Install needed erosion control prac ices ‘such as sod waterways,

interceptor ditches, berms and terra contour ripping, -~
" erosion stops, channel liners and sediment~basins.

. ‘Grade as needed and feasible to permit the use .of conventional
equipment for seedbed préparation, planting, and maintenance.
t
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‘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 ’

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 600
pounds 0-20-20 fertilizer, or equivdlent, per acre. Hamrow
or disc 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

g 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 500 pounds 10-20-20 fertilizer, or equivalent, per
acre. Incorporate into soil on slopes less than 3 to 1.

AdaBtation

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
comhon, 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 mow1ngs) Midland and common
are taller growing types. They require less frequent mow1ng

Planting Methods

These Berumudagrasses may be planted as stolons (runners), plugged
or sprigged.. Tufcote may be sodded. (If established as sod, follow -
standard and specifications for dlsturbed area stablllzatlon with sod).

The seedbed should be moist at planting time and soil temperature
should be at least 50° 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
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Good -soil moisture must be maintained fow the first two weeks
following planting, thus, supplemental irrigation may be

required. Competitive weed growth during: the 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
arid according to manufacturer's recommendations. Follow
recommended practices for the disposal of surplus herbicides and

. herbicide containers.

Spriggin

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 botlt 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 -
season. The closer spacing not only helps control erosion but
will give more rapid cover.

Stolons (Runners) ,

e

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
\k spacing of 18"x24". -Closer spacing will give faster coverage.
N Plugging r
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
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Maintenance

Irrigation. For maximum growth and épread, provide
supplemental.wgter as needed during the establishment year.
From then on, little or no irrigation will be required.

Mowin For turf—type maintenance, Tufcote may be mowed-to

a l—1nch height although 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 1bs. ,p;ﬁ acre (5 1lbs. per
100Q sq. ft.) of 20-10-10 or equlvalen ertilizer May 1,
July 1, and August 15.

For low maintenance programs, apply 400 1lbs. of 20-10-10 in
late May. This is applicahle only to Midland and common Bermuda.

v

£,
£
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STANDARD AND SPECIFICATIONS “

)

FOR s
DISTURBED AREA STABILIZATION o
- (With Ground Covers, Vines, Shrubs dnd Trees) -~ -

Definition

Planting vegetatlon such as trees, shrubs, vines, and ground covers
on disturbed areas.

”

. @

PurEose

To stabilize area; to reduce damages from' sediment and runoff to
downstream areas; to enhance natural beauty.
) L . - -
Condjfions Where Practice Applies
N
‘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.“bSee Appendix D-8.

These plants cannot be expected to prov1de an erosion control cover and
.~ Pprevent 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. 1In general,

they are more difficult to establish than turf. Plants included in- .°

this list respond favorably to careful treatment during establishment.”
LN

Planting Time

Early spridle This aljows 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 spec1al
care during the winter. .

# Soil Preparation . S L

For short slopes, small areas, and mass pléntings with clése spacings,
.+« apply a commercial granular fertilizer such as' 5-I0-10 and organic
t « - .
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supp .ement such as composted cow’manure, peat or well-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.
Depending on the soil type-and steepness of slope, the depth of soil
working 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 noty apply fertilizer for each plant at the rate

of one ounce per plant of some complete fertilizer such as 10-10-10.

Mix fefxlllzer with 5011 below the roots of the plants.

Another Zlternative is to add to the plantlng 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 yith a protective mulch such a
as excelsior, wood chips, straw, ar wood pulp fiber to conserve moisture
and control erosion. Weeds shall'be controlled by pulling or other
acceptable means. Where fresh wood chips, wood shavings or sawdust are
used as mulches or as organic material to plantlng bed, a slow :
release fertilizer such as 7-40-6, 38-0-0 or organlc forms should be used.

F

Where erosion hazard is vevy high, heavy jute matting stapled to the
slope will prOV1de excel ent erosion contpol, as will. landscape mats of
excelsior or fibep glass. é) '

: .,
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 dlstnrbed area stabilization
with temporary seeding).

-

Maintenance

Some watering, remulching and fertilizing may be required of a new L
planting during the period of establishment. Cultivaticn is not '
recommended. This will encourage €rosion and cause roo: injury. ‘
Competing weeds will be controlled.

If a controlled release fertilizer was used at time of plantlng, addltlonal
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.
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*STANDARD AND SPECIFICATIONS
. FOR - ;
TIDAL BANK STABILIZATIO
(Vegetative)

Definition . o R
0

'-Stablllzlng tidal banks or slopes adjacent’ thereto with adequate

plants in conjunctlon with designed structures asdneeded.

- -

Purposes ’ 5
"To control. undeS1rable soil movement.and" loss from tidal I
.banks and from hlgher adjacent slopes. e < )

Conditions Where Practice Applies:

C 2. Where erosion needs to be controlled on tidalnganks and adjeining.

1. Where erodlng_tldal banks and adjacent slopes can normally be

stabilized without structures.

o

-> e

“# slopes in support of 'tidal bank protection structures. )
oty o - Toe T , . ) S

o«

@EANNING'CONSIDERATIONS

The crltlcal area for stablllz;ng erodlng tl 1 banks is to control,
erosion at the toe of the slope. Once thls is done, the upper slope/can
be vegetatéd, Toe stabilization is- usually accompllshed through the use
of strultures such as bulkheads and revetments, or groins,'or a =

combination of these practices. These structuves are designed to
‘protect the shore from loss of soil by wing, and current action, and in

the caseé of groins, some sand carr be trapped whicheagives a stabilizing

"~ affect to the,immedigté area. The design of structures is a specialized

fleld in which the services of. an experlenced englneer should be obtained.

There are sites with characterlstlcs which permlt use of economical

measures such as sloping the bank and stabilizing it W1th vegetatlon.

These site conditions include: - P ¢

1.* E¥idence that at least one of the cordgrasses is 1nvad1ng the. bank
area .

2. Evidence that llttoral\Z;th is be1ng transported by the locatlon
being planted (IMPORTANT) S

S :.’ . . '
3. Exposure to waves and currents is not severe. \\\\r\;
. . . 1 i - - 3 R

4. Bank height does not exceed 10 feet.

1'223 L :"l;. -
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EGETATIVE ZONES
?of Plant %daptatlon)

That area exfendlng from mid tlde to normal_.high tide.
This zone 1s\submetged during normal hlgh tides.
ﬁ? 8011 composx 1on may vary from coarse sand to compacted silt or clay

v : .
D) ‘._‘ﬂ . ) o’

Vegetatlv%ZZone é

o 4 ’ "‘t‘ . —

That areq extendlng from normal high tide to toe of bank, or graded
o ;ba&e of buthead or slope revetment, if a /9.along—shore

1 6.
}~ uA o, P
- :-5011 compos;tlon may vary from rather stable sandy -material to shift-
) T« ing sands,; and 1n some cases, silt or clay strata may be on or near
, 2 the surface -

9

. Vegetative %one.:3

T S |
* ‘That .area extending from toe to bank or graded slope or from top of %
- bulkhead, or slop evetment, if an along-shore structure is employed, ! )
e to the crown and beyxond. . 7 C..

This zone is subject to spray but seldom to floodlng. "Soils may vary from
droughty sands to heavy 1mperv1ous clay materials. There may be seepage ) vq\
= spots, and in some cases, poor natural soil drainage. '

SPECIFICATIONS ) R \ “ ‘4,) - o
(See»spec1f$catlons on plants and their establlshment and malntenance R
requlrements) . . . ..
179 | %
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. VEGETATIVE ZONE 1 o
\ | s

et

This is the most difficult area in which to e;g;biish‘plants, due to
wave and tidal action whichwtends to lift the new lant;ngs before they
become established. Planting in this area is usually, restricted to
fortifying and tying together existing vegetation, if présent, into a
continuous uniform stand.s et »

I"i
o
Planting must be donhe durlng periods of low tide in trenehes parallel

to the shoreline. The trenches should be approx1ma‘ce’ly 6 inches wide g

and 8 inches deep (use square pointed shovel) with not' over 2 feet

‘between trenches. Sods of planting stock should be épproximately 6

inches square and placed.in a continuous tight band ;n the trench and

securely tamped until they are lower than the eX1st¢ng soil surface. Use

.care in tamping sod so as not to injure top growthw A capping of jute

netting can be used to anchor plants in place: ;

Plant Materials L. ‘

x4 e L - .
R A v -/

1. Brackish to saline sites (5,000 to 42, 000 parts per million):
Spartina alternaflora Loisel,*(smooth corégrass) A long-lived
erect-stemmed perennial with a heavy mat of cordlike, rhlzazes
which form an excellent erosion resistant covabj Averag e&ght
2 to 3 feet. Plant between April 1 and June 30" Grows best on
organic or firm mineral soils.. At" higher elevations, Distichlis
spicata (L.) Greene, seashore saltgrass may be’ used on saline “ o,
sands to clays. RN T S

2. Brackish Sites: Juncus roemerianus Scheele (needlegrass rush).
A smooth uprlght"perennial with creeping root stocks. Average
* helght 2. to”3 feét," Plant between Aprll 'l and June 30.
g. v
3. Fresh ¥o Bracklsh Slres Sc1rpus americanus Pers. (three-square or
American bulrush). A perennial with triangular stems. Spreads
- by rhizomes. Average helght 8 to .3 feet® Plant bet#een #¥March 1
. and May 1.
A ’ » ‘e
The .above plants are not ava&ﬂ%ble commercially. It is best to secure
< them from natural source; 5 {¢lose to the planting site:as possible,
since theydare dug in sodg@hfces -approximately 6 inches square and
considerable weight is ipvdlved. Water transportation may be easier
tbran.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.

<

Lo ) ) :
Fertilization’ ¢ \

-

.

. : " .
= Commercial fertilization is impractical. Daily inundation supplies
sufficient nutrients.for plafits in this zone.

. | - A
. '
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- Maintenance

#
Since this is the first line of defense against tidal and wave action
on the shore, it is imgébative that repairs be made promptly to prevent
damaging washouts. , 5 :

) : : VEGETATIVE ZONE 2
Y : .

This area may vary in width from a few feet to 50 or more feet. Often?

) groins are needed. to previde, or widen, a protective beach by trapping
littdral drift or retarding 1dss of an existing beach. It is desirable
to have a distance of at least 15 %eet Between the normal high tide and
the toe of the slope or base of along-shore structures before starting
vegetative stabilization. o0 ‘

Along "starved" shorelines (where there is little or no littoral
transplant) this zone or area is nonexistent. The most difficult area
to vegetativély 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 s :
against erosion. : IR 4
g B -3 \
= % 1/ N
Plant Materials and Establishment Techniques ~ Jf< . 4

- P

Brackish and saline soils are usually found along the lower section of;‘i S
this zone,.but may compose the entire zone. : C ﬂi s
e . ’, S u ~ ., Dl

L ’ "
Spartina patens (Att.) Muhl (Saltmeadow cgzzgrass). Grows be

firm mineral soils. A perennial with erect slender stems, 2 to 3
in height, and aggressive, stout, cordlike, scaly rhizpmes. Formg \d¢
erosion resistant cover. Will tolerate salt content between 2,00Q);

L 39,000 p.p.m. o . L 3 ~
- Plant not available commercially. Should be dug locally. The begtﬁjéﬁifi o, 4
mg# planting stock can beé secured from moist, sandy shoreline areas wherg~"/ . .. . =
the root mass is no deeper than 6 to 8 inches. Bundle bare-rooted-.plantsgs .3 -.-
- , in moist burlap. Plant as soon after digging as possible between}Apri&‘ . A
1 and June 30. ‘ - c
! g A :
Planting ST L
antin - » i U ‘1‘\’ -t

parallel to the,shoreligg with not over 2 feet spacing between plants ~ o .;j
and between rows. Usefa staggeped planting pattern. Plantipg depth TR K
should be about 8 inchés, approximately 2 ‘inches deeper th - "‘:-}?4"; -
original soil line. Fertilize at time of planting with' a controlled »55“-"3'
release fertilizer such as magnesium ammonium phosphate fertilizer ey i
(7-40-6). Place 1 to 1 1/2 oz. of fertilizer in bottom of each '_;;3:7-A{/*
plainting hole. Compact soil firmly around each plant. }. - :i'“.

y e N i , : o v : ﬁyﬁf').?
o - Saltpeadow cordgrass can e planted either on heavier textured soils'fnom'fﬁe' b
. , . : III-144 . . ’ . \. . .-.;\ -
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nijal high tide line to an elevatlon of about &sfeet, or on sandy saline R
.s0ils to an elevation of about 10 feet. For fresh op moderately ‘

brackish moist sands to cleys, seashore :saltgrass may be substituted for = -,
saltmeadow cordgrass. Sancy-soil and shifting maritime sands are usually
found along the uppe:r =ection.of this zone, especially between gr01ns, ' R
and in sdme cases mayncomprlse the entire zone. . w1 e

Amophila brev1llgulata ?ernald (Amerlcan beachgrass) An aggresslve
perennial with deep,§tnong,extenslvely-creeplng rhizomes. Culms (stems) »
grow in-tuffs commonly between 2 and e feet, tall. L o PR

'This plant is unexcelled for st&lllng sand and stablllzatlon It s -
rapidly through its underground stems (rhlzomes) to form. an er031on #‘
resistant covey'. . The foliage-traps sand to bUl}d up -the shorellne, yet
as the sand deposits accumulate, this grass has the remarkable ablllt““ S
grow up through over 2 feet of sand’ deposition- during a slngle grow1ng
season and reestablish itself.

o ' ‘,
This plant is available from commercial producers and it is shipped to
users ready to plant. It can also be dug from native stands. Here again,
be sure to secure young plants with vigorous root sfstems that are
between 6 and 8 inches deP
)
Shade- the sand from the roots and cut back tops so tha"the planting stock
is approximately 15 inches long. Dip the plants in a clay slurry to
e ‘,coat roots to prevent desiccation. Bundle in moist burlap and keep cool
% ,-fiyntll ﬁlanted Plantlng perlod - October 1 through April 30./

Z.Elantlng‘

» 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. Planting
"{ 3 ﬁepth should be between 8 and 10 inches, (tlllng spade best tool for hand
f; plantlng) :

\f;; Pertlllze at time of lantlng with a controlled release fertilize
u‘c7‘ - as magnes1um ammonium phosphate fertilizer (7-40-6). Plant 1 to-Hy } ‘
ﬁ;oz._gf f rtlllzer in bottom of each planting hole. Compact SOll flrmly ${ L,

: cL.@?%h plant. . o

v

he toe of the
ve the bnlkhead or

RO - g7 T111- 15 - R
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e ) F) “
’élope revetment, if 'an 2long-shore structure is employed, as theé@ ’ }‘
areas are vulnerable to‘er081on. For this reason, it is best to éstabllsh
a band‘of Bermudagragﬁ approximately 15 feet wide along these areas to
‘ pﬁbv1d maximum soil binding against er051on The remalnderaof‘the
upper slope may ‘be planted to Bermudagrass or tall fesope (Ky 31)

Slte Preparation S f 5“\‘\u
- Grade as needed and feasible to permit the use of conventional equipment
for soil preparatlon, 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
- windthrow  damage and shading of grasses. .Intercept over-bank flow of.
-surface water and divert down through structures. If there is seepage
- on face of slope, bench slope and drain w%th‘tile as needed and feasible.

Soil :Preparation

If soils arg 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 granulate# 10-10-10 fertilizer into the soil to
* a depth of 3 to 4 inches. Make sure last tillage operation is on the contogr.

€

) Plant Materlals

All species listed below are adapted to a Groughty sand to heavy 1mperv1ous
clay materials. o & '

) ~ Cynodon dactylon, yg}i (L.) Pers. (Tufcote Bermudagrass).
A long-lived;-low-growing perennial that forms a -dense sod which is both
drought - and salt tolerant. Bermudagrass, being a warm season grass, grows
duvlng the hot summer months and is dormant during the winter. It thrives
o on close mowing. Plantlng gtock is available commercially. '

e Cynodon dactylon, var. (L.) Pers. ("Midland" or common Bermudagrass) .
. These grasses are availablé conmercially and may be substituted for
"Tufcote". They are taller growing, more haylike, and do not form as
o dense a turf as that formed by Tufcote. : :
Planting vy o g . ) ‘

A [

~Bermudagrass is égEéblished by planting spfigs (small section of plant

3 to 4 inches long with at least ome node or joint with leaves) by hand

° with a transplanter in a flrwgnmnst seedbed to a dépth af 2 to 3 inches.
e ) g . : &-‘%\.\\ -
T mpaigtion of 5011 around the sprlgpls a must for surv1vali Plantlng

.

perfodk= Aprl%als to August 15.. commended spacing - 18"k Z@Qa (This
_ will requlre approximately %ﬁ bu f spr%gs per acre.  One jsquare yard
L of sod or*bushel of Bermudagrass sprlgs will yleld approx1mately 500

& plantable pieces). . d . &
. : N %,

Good soil moisture must be mplntalned the first_two weeks following
plantlng, thus supplemental 1ngﬂ§ﬂtlon may be'hecessany/

183
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'7enénce After Planting

To malntaln a vigorous, weed-free covery, 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 Septemher to
condition Bermudagrass 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. Sghreb. '"Ky-31" tall fescue.
~-A cool season, salt tolerant grass which forme 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 theé rate of 40 to 60 pounds per’ acre with a
cyclone seeder, drill, cultipacker seeder, or hydro-seeder on a firm

moist seedbed. o~ 3

Where feasible, except when a cultipacker type seeder is used, the seed-

bed should be flrmed 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 sﬂkaw immediately after seeding

‘ v";/2 to 2 tonsrper acre). Apply and anchor mulch as outlined in
»andard and specification for mulching. Inspect seeded areas and
ake - necessary repairs, replacements, and reseedings within ‘the plantlng
season; Bif posslble N
’eﬂ%Al $lae - " :

; g fter’ Seeding '

gwilzeﬁﬁannually; or as needed in the fall w1th 500 pounds per

ﬂbess?ry except for weed control. Remove brush plles etc

3hade th area‘and prevent plant growth. - .

’ . ‘7 t
- | M . 2 .’ - R
*~.0ther - ﬁ ot O . ' s
[t . s e, - . [ 4

o u,‘ )\' P - . .
.. ¥ines such ‘as Virginia cree] er and honeysuckle may be used on some of

f.the steeper, unsloped bank >

{
. .

Vegetation is not a cure-all nor can it be expected to provide an erosion
control coffer on a soil that is not inherently stable due to its

structure texture, water movement or excessive slope. However, vegetatlon
performs an important function in complementlng and prolonging the use-

ful life of most tldal bank structures. ; .

- (3918-1 SR :

. * '.m_"-’ ‘ - o -. . » -““
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%" STANDARD AND SPECIFICATIONS
o - FOR
- : DUNE STABILIZATION

Definition

Controlling surface movement of sand dunes or shifting sand by vegeta- |
tive means. : v

PurEose

To stabilize frontal dunes and reduce soil movement and the encroachment
of shifting sands on valuable Ryoperty; to provide a barrier against the
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
water'may cafse damage. -

L

Site Conditions : v g

Land adjoining the ocean; ,tidal rivers andj@aygﬂﬁgrusuallyhsandy:in nature
and is composed of a llnempf primary dunes whi e discontinuous in
nature. These dunes areunaturally rather bare on the ocean side making
them vulnerable to wind.Hnd water action.  *Without man's hé&p, the
frontal dunes are not a dependable protectlve barrler to protejF the

N 1

. backddune .area.

~ -3

Man's constructlve activities in dune building and stabllgLation consist .
of bnlldlng dunes ‘to an elevation of 12 feet#wigh side sldpes of 5:1I. s
ThlS is accomplished by erecting stilling barriers of slat (gnow) fences -
.or plabtlc fencing and planting of vegetation at desired locations to .
catch .sand and help keep it in place. Tests ‘have. proved Amerlcan beach- .-# .
“grass to be the most reliable grass to plant for? primary dune‘stablllzatlon.”
) IQ ‘some cases, it“is best to start a dine where none exists by erecting
® a traigey dike which-can then be given adeqaate helght and- cross-section

by the above- mentioned techniques. Planting is delayed on hydraulic

fidl 2 untll salt has been leached to a low level. Sand laced by earth- = «

‘991ng equlpment is allowed to be compaeted by rainsi prior to dune .
QK Dunes built with the aid .of mechanical bapnlers are plante
whén '} ] 1 nqgr top of fences and : elevatlon IS near de51red“helght.. )

B
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th-:. v
*mﬁhes are, stablllzed as in B below with American beachgrass.

TN

. -"\
e x

.Vegetative e ) (ﬂ"
. o . . A

. SPECIFICATIONS

Building Dunes by Mechanical Methods

In fAdntal areas, dunes may be created by erection o# snow

fences, brush or plastic fences,; or Christmas tbees set in

parallel rows 20 to 30 feet apart, parallel to the beach,

and well back from the mean high water line. Barriers are

added until the déﬂlred height and width of the dune is - SN
obtained. The.ffontal dune should be about 120 feet w1de at

the base and 12 feet high. .

If brush is used, it is lashed to. horizontal rails nailed

to a line of bsts. o a6
Sia | .

If Christmas trees are used, they are anchored well

in the sand spach to touch each other in the row.

. 4

Short term fencing requires more maintenance<and does
not stand up well under severe conditionms. &

[T

-—‘r a ‘

Where foot or vehicular traffic is appreciable®over frontal
dunes, it is ‘advisable to direct the traffic over paths or
roads of gravel oy boards to prevent dune blow-out.

Amphila breviligulata Frenald, American_beachérasa, which .

can be bought from commercial nurseries, ié'best planted -

betweerd October 1 and April 30 when sand is not

'Q%antlng can be done by hand or by mechanical’ pla
-y

Threg to five,culms (stems) with foo?s, whishﬂgay be

are placed in a hole approximately Bwto 9 incHE€s deep. .

It is recommended that planting stocksbe cut back to approx—:
imately 15 inches high., Roots should be dipped in a mud oy - |
slurry to prevent them fgpm ‘drying during planting. Uy . (2
Y & ] °
Plants are spacded 18" x 18";"where erosion is severe, 12" x - re'.
Plants should be staggered in“alternate rows. S

A-common grade of mineral fertilizer equivalent to 600 lbs. pe# '
-acre..of .10-10-10 or-a. slow-release fertilizer such as 7-40-6
(magnesium ammonium phosphate) is applied at the rate of 1 oz.

per hill., Mineral-fertilizer, when used, is applied.as.a top- ‘ .
dressing. When a slow-release fertilizer is used, it is’ plaged ~
in the.holes with plants being planted. The slow-release . - )
fertiliZer will usually be adequate to maintain fertility for o
- . :
P S KU ) e e “v::_.__,.e__. ,__a_..:__.e_‘, C
III-149 . ' -
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( growing seasons.

e sand is packed firmly around the 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 a *ontinuous 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 10+10-10 at rate of 400 pqunds per acre in April or May and
again,in July. .

2
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STANDARD AND SPECIFICATIONS -
. . . - FOR .
N DUST CONTROL-'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
surfaces *#id reduce the presence of airborne substances which may be ‘

harmful or injurious to human health, welfare, or safety, or to

animals or plant life. .
Al

- 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.

A

METHOD AND.MATERIALS

Temporary methods . o L
Mulches. See standards<for disturbed area stabilization with mulches only.
.-8ynthetic resims may be used #stead of asphalt to bind mulch material.
Resins such as Curasol or Terratack should be used actording to manu-
facturer's recommendations.” - *

L)

Vegetative Cover. See standards for temporary seediiyg. °

o o - i -#%ffh
Spray-on Adhesives. These are used on ‘mineral soils (not effective on o
muck-$oils). Keep traffic off these areas. ' ;. B 2
' » ~ Water - Type of Apply- . o
?ﬂ‘r ‘ _ Dilution ~ Nozzle Gallons/Ae.
Anionic Asphalt-emulsion - 7:1. Coarse Spray 1,200 . h.lgg' { '
Latex emulsion , " 12 1/2:2 Flne Spray 235 “
Resin-in-water emulsion R N Flne Spray » 300 N '{
v [ t ,:m &QL ] ° ~ . Lo” oL _.'“ )

Tillage."This practice is dgiaigned téﬂroughen and bring. clodg to the surface
It is -an emergency measure which. should be used before wind erosion.starts.. . ...
gin plowing on windward side of site. Chisel- -typé plows spaced about 12
1nqhgs agart sprlng -toothed harrows, and similar#plows are- examples of
equ1pmen which may produce the des1red effect. . -~

. Irrigation. This %is generally done as-an emergency treatment. Site

i o é 88 : L s e _A.__lf_";__'.'___: ........
) . T : :.:" v
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is sprinkled with water until the surface is wet. Repeat as
needed. ‘ :

Barriers. Solid board fenceé, snow fences, burlap fences, crate
walls, bales of hay and similar material can be used to control
air currents and soil blmhking. Barriers placed at right angles to
prevailing currents at 1ntervals of about 15 times thelr height are
effective in controlllng wind erosion. ‘i ’

' Calcium Cloride. “Apply at rate tbatlwilfékeep,sunfacegmoistl' May need retreatment.

y o, ) R gt - b

Y

Pérmanent Methods# " A

Permanent Vegefé oﬂ.“-See“standards for permanent seeding, and
'permanent stabilization with sod. .Existing trees and large g
shrubs may affqu valuable protection if left in place.

TopSoillng. Thls entalls coverlng the surface with less erosive
' Soil material.  See.standards for topsoiling.

N "N N
Stone. Cover surface with crushed stone or coarse gravel.

{ ' y

W
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" GUIDE
FOR _
PROTECTION OF TREES ON DISTURBED AREAS

Definition ’ - -

Protection of desirable trees from mechanical and other 1n]ury
- while the land 4is belng converted from forest to urban and r&lated use.

0

Purpoge .

To employ the nécessary protective measures to insure the survival
of desirable trees for shade,.beautification and vegetative cover.

Condltlon Where Practlceg_pplles

o

On areas now occupied by single spspimen trees. or grqups of trees.

Criteria for Seiectingg!!ges to Leave on Site

Esthetic Values. Consideration should be given to autumn foliage,

flowering habits, bark and crown characteristics, and type of fruit.
Y _

R

Disease and Rot. There shall be no eévidenge 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 . '
+rthose known to be susceptible to attack. Example:® sugar maple -

good; American elm - poor. * A _ s

!

Life Span. Preference shou;d.ﬁkﬁgiven to trees with a long life
span. Example: oak - good; gray birch - poor@,ﬂ o ) G

¢ by a

Wind Firmness. Trees with a strong tap or fibrous root system
~ should bg.-given prlorlty over those with a weak root system, .
" Example: ngak or’ hlckoryif‘good thinned Virginia pine - poor.

. " - , 't»' o 4 . . .
Wildlife Values. Leave t¥ees which provide a good source of food,
cover and nesting sites. Example: oaks, hickories and dogwoods. o,
have a high food value. ‘ . B

Comfort Index. Consider the lgcation of the trees to be left in g
relation to the planned use of the site. Summer temperatures are
generally 10° cooler under stands of hardwoods than under pines or

;s  cedars.

Sudden Exposure: : Coﬁslder the tolerance of the treé to increased:.
direct sunlight and the’ increased radiated heat generated from-the R

proposed buildings” or QS:;:e:t. ' R
. B : | .
Space Needed. Consider, t ature height and spread of the trees

 tQuinsure they will not interfere with structures, overhead or.
utility lines. Also consider root developmeﬁt characteristics
of the species to insure that they will not affect water and .

‘paved areas such as sldewalks, roads, .or driveways.

'S
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__sewer lines, septic systems, underground drainage. systems O e



_ ~
Adaptability to Proposed Use. Consgder resistance to air
pollution in parking lots and other urban develkopments.

Outstanding Specimen. Con51der treés of impressive size or

shape, or of rarg species.
s :

Crgterianor“Protecting Remaining Trees

L)
B

.ekfsting ground .levels are raised, drainage tiles will be
%1 at the old soil level and open into a well buyilt around
the ;agp;of the tree. This well cam be left open or can be-y
£i11éd4°with coarse stones or gravel. Tiles may be installed in
a radiating pattern or laid in parallel lines. The™size of the
‘ yell should be in proportion to the diameter of the tree allowing
- 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 bulldlngs w1ll be: protected by a fence.
The fence will be placed to protect the root: sYstem as well as the
trunk. See Plate Nos .3 and 4, B . ‘

.

$o Wl .
Boards'will not be ‘ ed tggtrees during building operatiohs.

Y

Heavy equipment o will be cautioned to avoid damage to
_existing.tree trutl B roots.during land leveling operations.
Cutting’ or £illig 'ld not extend inside the drip line of trees.

Tree trunks and expo ed Poots damaged during equlpment operations
will He properly__ulmmed, cut out, and treated to . prevent water

- ' from being tra' ehpand also, to eliminate ‘harboring places- for
insects and dige#¥e. The wounds will be painted' immediately with
a good grade “ﬁi&e paint." Care for serious injury should be

- preecrlbed by“a forester or a licensed tree SPeCIallst’ ¥

] All tree limbs damaged. during bulldlng or land levellng, or
removed for any other.-reason, will be sawed flush w1th tree
trunks and palnted w1th a "tree paint". -

The use of heavy equlpmen; on root systems of desirable trees
should be av01ded as much as possible ‘to mlhlmlze soil compactlon.
Broad leaf trees should receive: a*heavy application of complete

.. fertilizer to aid their.recovery from p0551ble damage caused by
construction operations. Fertlllzatlon should be done during
winter and/or early spring following c0mpletlon of construction.
It should be applied at the fellowing rate: 2 to’'4 lbs. of
10-6-4 for each diameter inch' of trunk measured at 4 1/2 feet
above ground lige.. Fertilizer should be applied in holes 1"
or eater in diameter 18" deep, spaced about 2' apart at the

v - . 'drip- line of the tree. .
- . During the: first two summers following comstruction, it.is
, desirable that the trees receive adequaﬁe amounts of water. Do N\\

not over-water.

\. | .- 191 e
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.- GUIDE .

FOR . :
TREE PLANTING ON DISTURBED AREAS ' \\J//*’

- - ‘ . - ' -

Definition
e '

.-

Planting-trees’on construction sites and disturbed areas.

.

. .. . ) . . \
- ‘ ° Y : O '
. Purpose : AN N .-

To establish a stand of trees for erosion and sediment control, landscape
- beautification, watershed protection, dust control and dune stabiliza-

tion. . R . -
/-’ ) . ‘ . . \
. ' . ~\\\
Conditions Where Practice Applies' [ - o Lo~
. \i

On dlsturbed areas and slmrlar s1te where erosion and sediment control,
watershed protection, dust comrtrol .and dune stabilization. require

.

permanent vegetative cover with low malntenance cest for adequate R
stabilization. :
>
/ . ) .
Specifications .
; v o .
Species: The tree species to be planted mus't be adapted to the .
. R w.lslte i - . ‘&z, \ LN . &
; ) -
, 3 { ) .
‘Quality: Planting StQCk must be healthy and free of ihsect- and - \Vg

disease pests. The tree seedlings-must be at least 5
inches -tall above the root*collar, and with a S1ngle
leader. * The root systgm ig to be well developed,
fibrous, and kept moist uril planted. ' 'S
&  Number:* On exposed and unprétected areas no less than 800 well
spaced trees per acre must be planted to insure an
adequate stocking (about 7'x8'). q@n steep -slopes and
other disturbed areas the number s 1d be increased.
Seedllng requ1réments for»various spdcings are llsted below.

- b ﬁku-feet_ 27123 trees 6 x 9 feet 807 trees
B - 5 x*S feet 1742 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 : :
) Time.of Plagfing: Trees are to be planted between December 1st and .
: May 15th. '
Site Preparation: Competing vegetation must be suppressed or removed. - ;
‘“// 1 : ' s M . —. ’ ' ‘
. ! . ! )\ : S
: AN . : 0
o G o
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. R

Method of Planting: Any method may be used thaﬁgwill assure =

)
e
~

v

. * - The seedlings are planted as shown on the planfa ‘ : B

B -~

The seedlings gre kept moist, fresh, and protected from wind o
and sun -to prevéeht mortality before planting.=Seedlings shall
be carried in a pail or bucket filled with suffieifent mud and/or
water to puddle: the roots until actual .planting unless the

, ~seedling roots have been'clqy dipped for moisture protection

c in which .case the seedling roots may be wrapped in wet burlap

until planted instead of being carried in-a bucket.
. .

’

The seedlings are planted at approximately the same ‘depth as
. they fverergrowing in the nursery; i.e., the root collar should
L” be at ground level. . , - . R

’ \. . . Th¢ seedlings are planted erect.
. . TRe seedling roots are spread cérefully in a natural pdéition
-in the plantipg hole. - ’
: ) > . . _
. The seedling roots are completely covered with soil. N
. The seedling 1is secﬁrgly planted with the soil firmly packea
L ‘ around-thg roots. ' o
. 0 . l . - 5‘ -
- .~ On planting areas of.one acre or 'less, .the seedlings ar- *o be
e +_ thoroughly watered the day they are planted. All exces:z : “erial
' ) excavated during planting shall be used as a cup for wat«r
. retention. ’ : : ‘ .
The seédlings are provided with an -appropriate mulch or the
establishment of grasses and legumes for temporary erosion and
sedimentation control until the trees can become establishéd.
(See specifications for disturbed area stabilization with .
gpound covers, vines, shrubs and trees). .
- ' - - ? .
© .. The seedlings are praotected from future fire and equipmentl NN
damage. Domektic animal graz¥ng is prohibited in the planted
.area. . -
The seéalings not planted 24 hours”after delivery shall be
"heeled in" in a moist earth trench. Seedling bundles shall be |
opened and trees separated. Seedlings shall be placed singly N
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 be immediately covered with moist, R
s @ pulverized earth or moist sawdust. Trees in the heel-in trench .
_ should be watered at intervals ® prevent drying until they are
" planted. Unopened, clay-dipped bundies from the Division of
Fores¥ry may be storéd ih cold storage units until meeded.
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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 cause root injury. Competing weeds and .brush should be controlled.
.,Seedling mortality should be assessed after the’ first growing
'season. Plantings failing.to accomplish their purpose will be
restocked : :
. . u
Other Considerations. To make trees more aesthetically pleasing, plant
occasional trees or clumps of trees of=spec1es other than those used
. for the main body of the plantation. Include trees having contrastlng
. bark, form or foliage, or which have aftractive flowers or fruits
‘ benef1c1al to wildlife. . : ‘ ,

r

S

Plant slower grow1ng trees and shrubs or those which are Smaller at
maturity on the outs1de of the plantlng ) e . ) “h\\
. 5 . ’

s

s
h

Plant coniﬁers, for views pleasing to the eye, as a baekdrop for
* cultivated fields, meadows , pastures, farmsteads, ponds and buildings.
.Plant deep_rooted species for free standing spec1men trees. Group
Y shallew-rooted species for accent plantings. : R Tt
' - - / < ° 3
Provide open space at the bordéps of lar plankataon areas by
_ selectlng a contour outside of which no plantl will be done, or -
» ‘'where only lower growing trees and shrubs will/be established. On
uniform slopes, make borders irregular.

- i o . . 7 ,

Shrubs and trées may be the best means of permanently
stabzlzzzng‘many dLsturbéd areas.
4 A
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, ©: Appendik *D-2

. : N \. ., ' o % . .
- EXPLANATION OF éBM?OSITION OF TUREGRASS 50D : ’ e

U

¥

s K . ‘ L v

\ \The following mixtures of species and varieties are é¢ligible for the . o

\Szfpe\ﬂggptified” and State "Approved" classes of sod. s '
. . [ ) .

, .

- NO. 1 °~ Sunny Turf
\ v Afeasl &Y

- Y o - : R ey . |
a. Kentucky Blu S B - b, .'T;?ED@Q;\Permudagrass '
< 4 o : - 100% . ‘

20~60% Certifie

. ") N
20-40% Certified Kenblue (Ky. origin), or 0
South Dakota Certified oy e
v R ’ . ;
0-10% Certified Fylking, Certified Pennstar
or Certified Adelphi
- 3 _
" NO. 2  Generdl Purpose Turf Areas. a C : o ’
(Droughty or Shaded Areas) > e

: : v 2/
a. Kentucky Bluegrasses P - - - b. 'Tufcote” bermﬁdagrass*
f CL o | © -+ 100% - (Not in shade)
20-60% Certified Merion- i ; K S
20-40% Certifiéd Kenblue (Ky} origin) or
o Soutq Dakota Certifie

0-40% Certified Fylking, Certified Pennstar e _ 2\ o
or Certified Adelphi ' & : -

-2 ~ C
Red Fescue . . ' . S\

10-50% .Certified Pennlawn or Certified Jamestown . L \
NO. 3 Multi-use Turf Areas ’ ’ 7 ) .
\ (Athletic fields, lawns, parks, playgrounds) o - s
: N . ' - . %
- a. Tall Fescue .- X " b. 'Tufcote' bermudagrass- -
. . \

90-100% Certified Kentucky 31 i ' . > .

aAst

~

Kentucky Bluegrass . )
¢ .. ) ) - 3
0-10% Certified Kenblue (Ky. origin))
d : South Dakota Certified, or
- Certified Merion- o ‘ _ .
I | *

1/ If the lawn is underfheavytshade, use the highgf pefceq;age oflfed'fescue:ff

TN .

- . v —
»

2/ Sod is eipensive - Use of stolons méy be hore gfactical}
aQ ’ . . _-. : e C . e (} ) )

1r1e7 . N\ ' L -




’ gxPLANA'TI»ONLOF CLASSES OF TURFGRASS SOD
f . . - . ‘ -"43 ‘ - '_'/.\ s ‘,\
AN ; . < ® ' : . . . e o
1.' State "Certified .Sod" ‘
) . "Certified" furfgrass-sod is $ﬁperior séd.groWn from "Certified" seed.
’ M It“is inspected and certified by the State Ceptifying -Agency to insure
© ' genetic purity, overall high quality. gnd freedem from noxious weeds
as well as excessive amounts of other crop and weed plants at the time

- ... of harvest. It mé}'be composed of a mixture two or more varieties
" or species. The sod must meet publisked state standards and bear
g an official Virginia or.other state '"Certified SO abel on the
. bill of lading. The purchaser should require such labels when sod
: is delivered. - - “v / .
" .\»_'__.‘ o ’ \*, J/
Specimen nCeprtified" Labéls for Virginia \\/\\\\\/[
~ . N Lo | . .
e VIRGINIA CROP |vrana Crop
» . TMPROVEMENT | Aassocunon
' ASSOCIATION 7
. BLACKSBURG, VIRGINIA SROWN TN 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
' e has met the requirements for “Certified Turf” under the rules
] A . and regulations of the Virginia Crop Improvement Association.
- | , No. 3765

o 20 =
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2.\.State VApbﬁoved Sod"

3.

.

”Approved” turfgrass sod is 1nspected and approved by the State
Certifying. Agency to insure overall high quéllty and freedom' from
noxious weeds and excdssive amounts of other crdp and weed plants
at the time, of harvest. It may be.composed of a mixture. of two or
more varieties or species. The sod must meet published state standards
and bear an\official Virginia "Approved-Sod” label on the bill'of
lading. The purchaser should require, gudh labels when sod is - .
dellvered - ; . -

‘ * & T ) -

. Specimen."Approved" Labels for Virginia

“r

" VIRGINIA CROP
’ IMPROVEMENT |
. ~ ASSOCIATION

BLACKSBURG, YIRGINIA GROWN IN VIRGINIA

APPROVED TURF - =

The sod accompanying this invoice is represented
by the produger to be a part of the lot that has .
been officially field inspected and has met the
requirements for Approved Tur! under the rules

- and regulahons of the Virginia Crop Improvement

Association. ‘ 0 9 1 6

Other Sod ' ' - - ' *

‘The architect should provide detailed quality specifications for

all sod other_ than State "Certified" or "Approved" classes. Such
speci?icatlons should ' fhclude species and/or varieties and the

following quality standards : weed content, other crop contaminants,
thatch, diseases, insects, mowing height, uniformity and overall quality.
These quali'ty standards are automatically covered in the State
"Certified" and "Approved' classes. If assistance is needed in
developlng quality standards for other sod, contact ‘thé Extension

Agent in the county or ¢éity where the work is to be performed.

i

v -
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Appendix D-4 B s . T !

EXAMPLE SEED SPECIFICATIONS

-
-

A. The seed mixtures and spec1f1catlons shall meet Xhe minimum requ1rements
' asfsgeclfled below. ¢ . A 1 .
' < /,’7 .
1. Furnish the kinds and amounts of seed as/}ndlcated below to be

19

) ) seeded. _ S 4 ;
/ { ( 4 s: ) - o
(List mixtunes and amounts of &ach sfeﬁies here). [

RS . -

o S , . )
° " ¢. 2. The minimum requ1rements_foﬁ"grassxand-legume seeglused in the
N vegetative work are as follows: ™ .

3 All seed shall be labeled to meet the requirements of the
Va. Seed Law.-

s

b. -Al1l seed shall be subject to re- testlng by a recogn{sed seed

I

/ laboratory. . . -

All segd used shall;have been testeé within the six (6) months
immediately preceding the date of sowing.

[¢]

d. Inoculant -*The inoculant for treating legume seed in the
seed mixtures shall he 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 suppller s recommended rate of inoculant will be used on
dry seedings; four times the recommended?rate if hydroseeded.

’ N
- e. The quality of the seed used shall conform to the following
gu1de11nes as shown on the next page. Labels will be the
source of this quality and testing information.

&
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. x
M N . A
) Quality of Seed=®
o — s A= .
. T Id [ . .' ‘
d RO . Minimum * ‘ ‘ Minimim Weed Seed
) "Seed purity . Germination (Not Oveyx)
LEGUMES™ . c, Per cent . "Per cent- <" -Per cent
o ‘ A 1 2 : . R . . s .
Crownvetch — -, 98 . i .. 60 © 7,50
Korean Lespedeza 2 98 o 80 ) 1.00
" Sefricea Lespedeza™’“ 98 75 . ’ v .75
GRASSES . : .. : . ot
. . < ) A : 1 ‘/ ]
: b U .
Kentucky Blueg ass g5 ". -~ 80 . ; .75
RedaFescue5 . ; o 98 T o..,.. 85 _ .- .50
. Tall Fescue, Ky-31° 98 oo - -85 .50
" Redtop _ s G2 ' 85 o 1.00
Reed  Canary grass \ . 96 1 <~ - 80 . .50 -
"Ryegrass" . 96 o 30 w50
@Weeping Lovegrass ”'\¥m&b 98 . 70 - .50
D . ’ '.‘
» OTHER ANNUALS
Barley 98
German Foxtail®*Millet .. 98 ¢
Oats - . o -~ 98
Abruzzi Rye f - g8
Piper Sweet gundangrass
#Seed containing prohibited noxious weeds should not Bpe acéepted. 'Ha\$$)
Seeds should not contain'weed seed in excess.of the specified amount. -
‘To calculate percent pure llve seed, multlply germination tlmes purlty and
divide by 100.
.

d

Appendix’ D-5

Example: Ky-31 Tall Fescue 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. ' C
7 - ‘ ‘
(1) Crownveteh should be certified and -scarified.
(2) Permit one dodder per ounce.

@

.(3) To be scarifled

(73 To be of South Dakota or Kentucky origin or be the variety Fylklng,

/ Pennstar, Adelphi. -

5) To be ”Penlawn” or "Jamestown' variety.

(6) Must be grown in Virginia, Kenticky, Missouri, Tgnnessec, Arkansas,,
North Carolina, or South Carolina. Not to contain in excess 1% other
.crop seed and shall not contain more #an .6% wild onion bublets per
ounce. - : : & . g

| III-9gl i . . -
207 : C -

=



- Jute and excelsior matting is used as”a mechanic

- : . . PN

-Appendix D-6

7//

HATCHING)

7
v

GUIDE FOR INSTALLING JUTE AND EXCELSIOR MATTING 9T
‘ . - e e

x .

g’

‘

id to protect the
etative establishment.

al
soil from erosion during the critical period of ;eéa ]
It has ?he tensile

It is easMer to-lay and hold in place agplnst wipd
;strength and weight to resist z&ter flow and er 51on

4

’ r

'MATERIALS . /

e

Jute mat shall be cloth of a unlforf ‘plﬁfn weave of undyed and
unbleached single, jute yarn, 48 inches jin wldthplus or mihus .

1 inch and weighing an avgrage of 1.2 poumds per linear yard of

cloth with a tolerance of plus or mln s 5 per cent, with approximately
78 warp ends per w;ith of cloth and 41 weft ends per linear yard
-of cloth. ThlS ya shall .be of a loosely twisted constructl%n
an average twist of not less than 1.6 turns per Inch and shal
vary 1n thlckness by more than one ~half its normal diameter.

I’w

3 AV

[

having
not

Exce151or mat, shall‘be wood ‘excelsior, 48 1nches in width plus ‘or
minus 1 inch and w hing 0.8 pounds’ per square ‘yvard plus oremlnus
10 per cent. The €}§e151or material shall-be covered w1th a nettlng
to fac111tate handling and to'increase s;rength

Staples for anchorlng soil stablllzatlon mattlng shall be made of

6 to 10 "inch lengths of .No. 8 plain iron wire.
- @
p .

-

INSTALLATION REQUIREMENTS

3 &

Site Prdparation. Shape
protected as required. v

and grade the waterway, channel or area £;>ge
. P 7 ‘ ' _“."v\ ! ) P
Remove rocks, clods over 1 1/2 inches in diameter, sticks and other
-materlal that will prevent cqntact of the mat with the 5011 surface.
Seeding. lee, ertllize and. seed in accordance with the applicable
. seeding standard egcept that for jute mattlng, one-half ‘the seed may be

_applied prior to laying the mat and the rema1n1ng seed applled after
laying thé&' mat. : . ‘

Do not cultinack .

X
e

Laying the Matting. Lay matting on loose soil. gtart“laying’the matting
from the top of the channel or slope and unroll downgrade so that one edge
of the str1p4b01nc1des with -the channel center. .

208"
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Lay a seoond strip parallel-to. the furst on the other side of the
channel and allow‘ﬁn:least a. 2-inch overlap for jute:matting. Excelsior
. matting may be butted. If ope roll of matting doed not extend the .
"length of the channel, continue downhill with gdditicnal rolls"
Securing the Matting Bury the top end of ]ute strips in a trench 4 . - -
inches or more deep. Tamp the trenc¢h full of soil. Reinforce with a 3
. row of staples driven through the .jute about 4 inches, dewnhill From- -
* the trench. These staples should be about 10 inches apart Then st%ple e
- the overlap in the channel center. These staples should be 3 to 4 feet
apart. The outslde edges may ‘be stapled slmllarly at any t1me after. the : .
center has been stppléd, _ | ‘ -
p”’L . ' :,d”g ?] : .
. Succeedlng strips of mdtting, fayther down the channel or slope, are . | //y
secured ;ﬁ a similar manner. Whgre one roll of ]ute matting ends and
another roll bgeins, thel\end of t top str1p over laps the t

1

-

/,//butted at the ends and secure pled

-

Erosion Stops. At any point ]ute matt1ng may - .be folded for bury1
- sllt trenches and secured as were the upper e ds. This checks. water flow N
% and erosion that may begln under the matting. ¥'It also gives 1mproved
tie-down. The procedure is recommended on the steeper slopes of sandy
~*80il and gentler slopes ‘subject to seepage Spacings' vary from 25 to - .
100 feet. .~ .. . : _ . ]
N ‘ R : B _ | o - o X
‘Diversions. Where diversions outlet into the waterway, the‘outlet should SRR
be protected with matting used in the same mannér as in thé main channel.
The matting for the outlet is laid first so that matting in the main.
_channel will overlap the outlet strip.. ' ‘

N : 2

,vMattlng SoiliContact., Get. contact between mattlng and soil by rolllng after
laying, stapllng and ‘seeding is complete to assure good contact with soil.
Perfect contact is vital to keep water flow over - not under the mattlng

<

Inspection. After job completion, make sure the mattlng is in contact with
the soil at all places and that critival areas are securely stapled down.

.'Addltlonal Suggestion When used for, stablllzatlé f steep slopes, the
area can be hydroseeded after the ]ute is anchored I lace. Seeding should -
be done before placing the excelsior blanket. R ‘
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2 - (-/_ / ‘ i
D-6 contifued ‘
VAR ‘
7 / o .. L .
/ DETA[!J FOR STABILIZING WATERWAYS WITH ].UTE THATCHING.

/ o ’ v

. - - -
.

. . / . v PN s i -
'/ . . . ’ . \\ ' T Ky N
/ .4 L : 4 L :
s A. - Bury the top end of the jute strips in'a . : :
/ - trench 4 inches or more in depthfz
VAN ", ‘

SR -
/ B. Tamp the trench full ofsoil. -

RT3

\h Secure with row of staples, AT L NN ._(\
10 inch spacing, 4 inches i S L

down from the trench’

C. Ovérlap--Bury upper end of lower
strip as in ‘A’ and ‘B’." Overlap- _
" end of top strip 4 inches and staple. .~~.~§ :
o d — overl3p of jute
strips where
~,two' or mofe
strip widths
are refjuired.
Staples on
3'to 4'centérs.

v

| g
Pl %)
,ﬁ‘*‘" »

apart.

~ D. Erosion stop--Fold of jute -
. *  buried in slit trench*and
tamped; double row of
staples;

\

"

» .

. . Sy
TYPICAL STAPLES -

_# 8 Gauge Wire J

i

w0 3

A

15"
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EFFECTIVENESé OF GROUND COVER ON EROSION AND'
SEDIMENT CONTROL ON CONSTRUCTION SITES °

. Soil Hoss‘Réductions

<

' Grass sod

Qe - .

3 R . . T
« Small grain straw (2 toms/acre) Yy

" Corn, stalks (4 tons/acre)

Kinds of Ground Cover LT - . Related to Bard Surfires
. Seédings 1/ ' R o " . 2 U (F
. ® : ] . 4 " L - .
Permanent grasses s . / A 99
.Ryegrass- (perennials @ ' .95
Ryegrass 5§nnualé)‘ ' 90 . .
Small grain ’ 95
. ! ’ Y .
Millet or sudangrass 85 -,

*

Hay (2 {ons/ac#e)

faty

‘ WqucHips (6 fons/acre)'g/ 2 o ¢

’Wood ceiléiose fiber (1-3/4 tons/acp?)'gj . ? -

: fibergléégj6£OOOZlbsA§cre) 2/ .
"Asphali-émulsion 2i§50 gal/acfe) ;?\I 8

-

" Reference: USDA, Agricultural Research Service.

_—
Other kinds of mulches that may be USed are gr
mattlng and excelsior. ‘ .
[
1/ Values of seeded vegetatlon are based upon a fully establlshed
stand v .

' oyi’l T
el, stones, fiber

U

3

2/ Based i research in progress. In-Service use only.
. >

ReceARt

. - \
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- .
\ N L __
. DISTURBY
A \ (With Ground Cov{
3 . ’ -
Winter Aspect . . Light Spread Spaciy
Evergreen Majo / Prefers é‘nge of Rapid Betwesd
e : o Semievérgreen Eeso:&'ce . ‘Tolerates Height Mudium Plantg
',GROUND P PLANT‘V’, Herbacequs Areas* Site Conditions Requijfed Sun Shade (Inches) Siow  (Inches
Bugle Weed Pref. mod. moist soils. - _
(Ajuga reptans) O * S ALl Tolerates wet soils. - - T . P -8 R 9-12
Lilyturf e . . ] ,
(Liriope muscari) E Al #11 but droughty soils. T P 10-15 M 10-14
Tawny daylily Pref. moist soils, seepage areas. : Pzt _
{Hemerocallis 'fulva)f H ALl Tolerates all but droughty soils. P T Le-<h S 12-24
Lily-of-the-valley ’ ; Pref.  rich moist sgils. _ _
(Convallaria majalis) H s Totorates acid 0:Te. - | P |68 M 6-8
Pwarf polygonum . Pref. moist soils. Tolerates _ -
(Polygonum reynowtria) H Al droughty acid-spils, rocky slopes. P ~ 12-15 R 18
Canby Pachistima) B j/ Pref. slightly )acid, moist, fertile s 1 i 19
(Pachistima canbyi) : Al soils. v ~ P ) T b-12 5 M ""}e
Creeping Thyme ' V4 R Pref. well-drained soils.~\Joler- : o f
{Thymus serpylium) E AL ates ‘pooxr_droug] soils.\Jéx ) P LT ==k M {f 0
Wineleaf Cinquefoil v - Pref. well-drainéd soils. Tol. . Y R 12-1
(Potentilla tridentata) S-E AL *acid moist soils to dry poor soils. P $T b-12 €
Japanége Spurge - N Pref. moist soils with high organic| _» . _ M .
(Pachj?andra terminalis) E W, Al matter. a F 6-8 -8
Baltic English Ivy l 1 “Pref., moist soils with nigh 15 R 18-21
(Hedera helix baltica \E P | urfanic matter. T P 6-12 N 8
Common Periwinkle . \E\ k Pref. moist fertile soils. _ R 12-1
(Vinca minor) l ALL . Tolerates acid moist soils. T P 6-8 - L&
Bearberry ’ ’ : P, . _ s 12-2i
(Arctostaphylos uva—urdi) E Al Pref. drolighty acid sands. 'P g 4-8 1
Littleleaf cotoneastet ' t ]
(Cotoneaster dammeri radicans) B All . All but droughty and wet-soils. - 10-15 M - 12-1¢
Crownvetch < K Al"l: All well-draine ils except P T 19.2 s 12-1¢
{Coronilla varia) - ‘coarse sands; Arought}tolerant. (med)) ~°° (usuall
. e sceded
0 : ‘ . -
*MAJCR LAWD RESOURCI} AREAS: /% &/ |
L4
|
Coastal Plain Physiographic Area :
Piedmont Physiograpkic Area .
Mountain and Valleys\Fhysiographic Area ‘
- L4
P . ' .. ‘ s . .
) ’ - . ' . - . . i . - A -
o ?
3
v !
' . .
III—11
o :
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o » 1Y o - S .J .
- ~ - , ., .
R , Al ' .
~ - :
;\ ) - v
3 : 0 ‘ o
i 'S Y. N
¢ -
~ ‘ v A} - [ .
:D AREA STABILIZATIQN v o~ ; i
'rs, Vines, Shrubs and ’I‘r‘)e s) .
* i . I . -
N : . ' * b
g Time to Area (size) Bloom. - )
m . Form Limitations Distinct .. 1 - ¢
i Cover Larpe -over Indistinct’ h ’ ) )
") (YEGI‘S) 500 s5q.ft. Color otes
! D Compact ground cover. Thriveslin light shade and riortheriy exposure
1-2. tone Bl%.?urp. Dark pgreen or purple foliage wyth attractive spring flowers. -E-’/
P Nome I : Forms dense decp green grasslikexturf. Withstands occasional mowing 2/
' White but limited foot traffic. Provides good erosion control with little maint.
2-3 None i /D Excellent for erosion ¢ontrol contoﬁx bands on steep slopes. 9/
- raltee Mass plantings need companion cover drop. Long-lived. .
5 Nene i D Forms long-lived dense green erosion |control mat w;th fragrant spring
. ene . Wiite flowers. Dormant in winter. - f o/
o . " Laree L . D Very aggressive, long-lived plant. derground- runners may invade o/
= . -arg Pink-R-d border arecas. Red autumn foliape. Diks to ground in winter.
( P tone L A prostrate shrub with branches often ropting to form solid masc of fine a/
. ) n Red foliage. Very hardy, requiring minimum intenance. )
~ D Forms low mascs of fragrant, tiny gray foliage. Abov.e ground spreaders
2 Nons N N ‘ 2/
sc Thrives in rocky areas.
. : T An attractive cvergreen cpecies which forms a thick mat,.
2 None vhite Branches erect, sprecading —/ _{'/
P 2 . None I Forms thick carpet of yellow-green foliage, even under pines.
! . White On open ocatlonbw'.}.eaves may burn in winter. a
- Spreads underground stems. N ; —/5}9(%
] 2 Large i Forms dedse grecn mat with trailing root stems. Stands severe cold. 4/
g White Better than Enplish ivy. Easy to cultivate.
5. D Forms glgssy green long-lived cover requiring little mamtenance.
1-2 None Rlu.to Wh. Easy to ewm . Excellent soil stabilizer. —/ g/
2-3 None 1 Forms attractive thick prostrate mat of trailing stems. Establlshed J
Wh.—Pink \from potted plant only. Salt tolerant. Excellent cand stabilizer.
2 None 1 A prostrate shrub with long, trailing, often r jmg erches. Forms
! White: toupgh cover. Will caver rocky slopes. - g
R D T Straggling or ascending smooth herb. South or north exposures.
=" — .
v 2-3 ; None Wh.-Furplc . N 2/ _{'/
¢ Propagated by: a/ stolons “’_kg/ tubers _c_/ plant division _cy cuttings -~
' e/ layering  f/ seed g/ grafting- ° )
, ;
g : , A
‘.-
e .-
7 .
2 < =
O ' . ~ 2 1 3
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! r
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. ¢\
. . =
. ”\d . ' . «
-t - . . , :
. , .
- . .
e
~ \
. /- (With Gy
Winter Aspéct ' Lignt
* Evergreen Major Land Prefers  Range of" .
YINES Semievergreen Resourcé Tolegates ight. (ins.)
v Deciduous . Areas* Site Conditions Required Sun Shade Spread (£i.)
“Wintercreeper & P well drained soils. vl 612
(Euongmus fortunei) colorata S-E Al Tol. a®gd, moist soils. T P 10~
reticulatus and minimus 5 . ) \ .
Fiveleaf Akebia - S 1 . . Al Moderately woist soils with p | 1 6-8
(Akebia quinata) - Q\ high organic matter. i 15+
.- B g - ) .
Halls Japarese Honeysuckle SR : Al Nearly all 'soils -~ stony rough P T 12-18
(Lom.cera Japoruca halliana) slopes. Tol. moist acid soils. 25+ :
Henry Honeysuckle S-k B AL Nearlylall soils - stony rough p T 12-183
v (Lonicera henryi) . slopesd, Tol. moist acid soilse P25+
Memorial Rose ! LN : . : )
' s : ‘ : A1l but pdQrly drained soils 12-24
(Rosa- wichuraiana) S AL Tol. .stony, rough slopes. ' _P - 20+
tlax Graf Rose s Al All but poorly drained soils. 4P B 12-244
(Roca wickpuraiana, Max Graf ) Tol. gtony, rough £1opes. 20+
V—‘“Llnlm D ALl Pref.’ ium to well drained soils. p T 10-20
(Far+hepfelssus ulnq_oi‘ol a) N Tol. dry So0ils, rough slopes. 15
Korcan @it{crswedt D 1 Pref. heavy moist soils. p " 24-L8
(Celast flagelflaris) - Tol. dry soils, rocky slopes. 20+
Criental Bitte K D / ALl Pref. heavy moist soils. p T 24=-Li3
(Celastrus orB cudata) ) Tol. dry soils, rocigy slopes. 20+
Common Moonseed L Al Pref. well drained soils. ’P T 1213
(Menicpermum canadense)y, © ~ Tolerates moist to wet soils. 12+
S .
! — -—
*Sce bottom of first page of table E ‘ { [
]
;
- g ,
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‘ //‘ ) ’
s .
- //
214 a—

ERIC -

Aruitoxt provided by Eic:




(%)

ERIC

Aruitoxt provided by Eic:

. . @ N
v » e - ‘ M
A\]
v i ‘= . o - . ’
- \ !
& . . .\;
’ »
. .y g
13 . &
2.
J . ‘ : °
“~ \ -~
DISTURBED AREA STABILIZATION -
ound Covers, Vines, Shrubs and Trees) D-8b \
r - ' : : s e
Spread Spa”mf' Time to Area (size) Bloom . .. >
Rapid  Between Form Limitations ~ Distéinct . o . :
fedium Plants Cover Large Zover Indistinct - . ;. ]
Slow (ft.) (years) 500 sg.ft. Color oo Notes« 7 ./
N i Forms weed free mat, tacking at nodes. Less . .
¥ -2 2=-3 -Large areas I subject to scale than other euonvmuses. Frost 9/
=R =T ' Green ‘turns foliage ‘reddish purple. Covers steep slopes.
. - e - A vigorously growing twiner with'rich dark green,
=3 2 large arcas Rgd cldhn toliage, somewhat like honeysuckle. Covers *
= “ct, ﬁm“ope; Will climb. d/ f/
' : A pant rrower requiring come control shearing.
" 2-3 - 2 targe areas ﬁl— "] Long lived with fragrani bloom. Do not plant near
-rel. trees; will climb. Coverd steep slopes. . c/ d/. '
- e D Similar in many ways to L. japonica hallizna, may be
R; 23 44/ Large areas Réddich more hardy with showy preen winter foliape; not-as vip. -C/ -d/
r . A strong grower that forms a prostrate tangled
R 2-3 2 Larpe areas WFl:%ﬂt thorny traflic resistant cover. Requires occasional gi/
. ) clipping and dead cane removal. Covers stecep slopcs. .
) . D __ ‘A prostrate, strong prowing vine similar to R. wichu- , ~
R 2-3 2 large areas Pink riana, but with bripht pink *flowers. d/ °
s . I A vigorous clinging vikne of loose habit. Showy
R =3 - ?‘ Large areas Grecnish scarlet fall foliage, black berries. Will climb. -/ -/ -/
5 . g I A twining vine with spines which make it a good 7
R -3 2 a| Large areas Creenish barrier plant. Fruit smaller than other bitter-
. . &¢ sweets. (Male and female plants.). c/ e £/
. : I A scrambling type vine with branched woody stems. ; .
R B 2-3 2 _Lgxﬂrge argas Greenish Showy yellowish orange autimn Jruit (male & female plts ) -/ 9/ -f/
R P 3-3' X DA ' I . A rampant ground cover ol ivy-like foliage usually® =
- 1 - Large areas| ~——— - "killed to the ground in winter, but quickly grows g
. , ! Greenich back in Spring.. Very ap,vessivew -/ -f/ E/
S, , ] . -
" . Propagated by: ¢/ plant division 1/ seed
= d/ cuttings . g/ transplants Lt
. ¢/ layering
. - )
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( . . : "DISTURBED .
] . - - . (Wlth Ground Covers
| ;> v : : . _
_ ) o Fn Light Grq_-iﬂt}'ih Spag
A o -+ Major Land . . Prefe¥s® Rapid. . Beti
. . Resource’_ . : 5 Tolerates Meditm Plar
DECIDUOUS SHRUBS Areas*  Site: Conditions Required >, Sun Shade Sloh. L(ft"
Up to3 Ft. . L ) ' - A
Arnold Dwarf Forsythia i ‘ _ '
“(Forsythia-arpoidi) All Any well drained soils. 4 - R 2=3
Fragrant s \ well drained soil. _ _
(Rhus arory(!atlca) A1l fJolerates acid soils. . P R ] 23
Hardhack /Spirea Ail ﬁTell to imperfectly drained poor . P _ R 2-3
(Spirea omentgsa) soils. Tol. droughty seéils. L
Black Chokeberry ALl Pref. moist soils T T " 2-3
(Aronia melanocarpa) - Tol. poorly drained acid ‘soils.
Scotch Rose : IR ' Pref. rich loamy sand. :
{Rosa spinosissima) All Tolerateg droughty sand. .'P T R 2-3
Dwarf Pussy Willow A1l “Any well drained soil. T T M 9
(S5a1¥x tristis) § Tolepates poorly drained soils. Y s
Blue Artic Willow \L A1 Any welldrained soil. P 7 R 2
(Salix purpurea nafias Tolerates poorly drained soils. -
L to 6 ft. - & o . - N
Siebold Forsythla Ail ’ Any well drained soil. pd - R %3_4
(Forsythia suspensa 51ebold1) Tolerates stony, rough slopes. K
Bristly locust All 3 ' | Any well drained soil, Excellent P _ R 3-4,
~{Robinia fertlll,s) .- | for droughty soils, rqcky slopes. ‘
Virginia Rose . AL \ Pref. well-drained heaVy 50115. P T R 3_4‘
(Rosa virginiana fertllls) | Tolerates droughty soils. .
Snowberry - Well drajmed to imperfectly
(Symphoricarpos albus) AlL draine 50115‘. T P R -3
Coralberry . Well drained to 1mperfectly )
(Symphorlcarpos orbiculatus) . ALl drained soi T T R 2-3
Billiard Spirea ' .
‘(Spirca billiardi) All Any well dralnég. soil. T A T R 2=-3
Red-osier dogwood .. e s . -
(Cornus stolonifera) ALl MOISt;:_, to .pv?o‘rly dral.?ed solls ’ P T R =3
Bayberry - AN Prefers poor, acid sandy soils. . P T ‘g,
(Myrica pensylvanica) : L Tol. well drained to 1mpcrfectly 3
‘. . f drained 50115. A
“eo bohtom 0f firit pope of tohle,
. ~
| .
N \{ .
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REA STABILIZATION e . ' A LT
Vines, Shr"u.bs and Trees) . 7 - -

1 r ’ - . ) D-8c .
ing .. T:Lme to . Bloom - e P .e"’ '
een Fd‘rm — D1st1nct ' Y - 'u.,
ts f Indistinct - e '

) (y#a"“f‘*" Color AT Hotes ;
- I A true dwarf ,shrub with drooping branches that root L  .' v
2 Yellow |as they touch the ground. \ ] -
5 _1 __ [|A low gense irregular spreadlng shrub. Forms célonies. » { .
‘ " Yellow [Brilliant autumn foliage and” fruit.. s Bt
2 D An’ upright clump~type shruyb with rooting branches.: ) L
e _ Rose |godd for naturalizing and clump plantings. : B
e 2-3 D | suckering shrub of loose habit with upright stems.. Good o
-t . White |woodland border plant. Black berries and red foliagé in autuinn.’ -
o D_=-laTow, dense, freely suckering, ‘aQ‘undllke shrub. Thlcket e
Pink |former. Profuce bloomer. .
9 N A low shrub with slender clustered stems and gray follage, . T
N - lard long, deep-set root. - ; ‘ e )
3 - - Dc—nse twigs; can be Shesired. Foliage has blue cdst. \ . ‘
N T B . | SN ooE T
2‘ D A moorous shrub WZLth pendu.lous, spreadlng, roota,n\g cranchcs. , l V
o Yellow ST N
2 . D . A much branched thlck,et forming shrub. Spreads vigdrously by under— '
Purple Jgreund suckers. .Give plcnty of 'space. Excellént sdil -stabilizer. -
5 D ‘{Forms dense mat of erect’ stems. ,Foliage, fruit and stems scarlet in RN
: White - Jautumn. Spreads by underground stems. * Clump or contour row plantlngs. i
’ y .
~ 2 ﬁk—fﬁr slender, loosely as cendlng shrub‘m.th showy white autumn frunt. »
. 2, I. A low, freely suckering shrub.with slender upright,- sprcadlng branche.,..
White ‘JA clump former. “Showyy coral fruit. Isscellent soil StublllaCI‘-
o2 ‘—Rgsc ALerect shrub which 1ncreases ‘By underground’ stems to form a dense mass.
. ) D e/«<1( rather sopen-branched, somewhat spreading yet upright shrub..
Wnit Forms thickets by stoloning. . The branches, especially the new
ones, are bright red. The pith .is w
3 I. A cymmctrical spreading shrub with aromatlc deciduous to oub—pex slstf;ent
, - leaves and trailing, rooting branches. Show, waxy-gray bcrries.
Male and female plants. . . ‘

- ~
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‘ . Major Land >
EVERGREEN SHRUBS Resourc% - _ )
Areas¥ Site Conditions Required
Needle Evergreen — up to 3 ft. N . \
* CreepinPaJuniper . A1l -Pref.'mgist, slightly acid ~dy soils.
(Juniperus'horizontalis) . Tolerates droughty banks.
Sargent Juniper ) Al | Pref. moist, slightly acid sandy soiis.
(Juniperus chinensis sargenti) Tolerat&s dry soils .
Shore Juniper noastaiPlain | Sand dunes and seashore”
{Juniperus conferta) bnd Piedmont | Tolerates inland droughty sand.
‘Japanese Juniper - ] AL} but - . .
(Juniperus procumbens) Mountains Sandy and loamy.moderately moist soil.
Canada Yew ‘ . N
(Taxus canadensis) A1l Pref. moist acid soils.
Broadleaf Evergréen — up to 3 ft. -
Progtrate Cotoneaster A1l but . Pref. well drained soils.
(Cotoneaster hop;gontalis) Mountains Tolerates ooor, dry soils.
Bearberry Cotoneaster A1l but Préf. well drained soils. i
‘(Cotoneaster dammeri) Mountains | Tolerates dry, rocky slopes.
— )
Needle Evergreen — 4 to 6 ft. 4
Pfitzer's Juniper All Praf'ers well drained soils.
(Juniperus chinensis;pfitzeriana) " Tolerates droughty scils.
Japanese Yew : N ALL Moist well drained soils with
(Taxus cuspidata) ” J moderate organic matter.
*See bottom of first page of table.’ -
: —
1 -




. C N
' \
‘ ~
BTURBED AREA STABILIZATION ad
1 Covers, Vines, Shrubs and, Trees) ~ D-
14
| Light Growth  Spacing Time to -
refers Rapid | Between Form \
olerates  Mcdium Plants Cover |
Sun Shade _ Slow (ft.)  (yrs.) Notes A .
| ] 7
~
P T M 3-4 2-2 A low creeping very hardy shrub with attractive trailing branches
s of dark ereen to blue-gray foliage. Covers steep gunny slopes.
P - M 3= 2-3 A low prostrate, cresping shrub with steel-blue fol%gge. Forms
. dense mat. Tolerates salt spray.
P - M 3l 2-3 A procumbent shrub especially adapted for seashore planting; saly
rltolerate; requires organic supplement for establishment.
P - 3 3-4 .2 " I'A handsome hardy low spreading shrub with ascending branches,
' Free from disease and insect problemc. .
T P 3 2-3 2-3 A very hardy low spreading, straggling, long-lived shrub.’
: Showy autumn scarlet fruit.
- ' . - .
) “ An attractike shrub with flat horizontal branches. Bright red
P T M 2-3 2.3 autumn foliage and berries. Excellent for short, steep, rocky
: slopes. Do7not use bare root stock,
A-prostrahé shrub witl® long, trailing, often rooting, branches.
P} T M 2-3 2-3 Red berries. Covers steep rocky slopec. Succeptible to fire
blight. Do not use bare root stock.
P ;N R 3-4 |2 A broad, often flat—topped, wide-spreading shrub. Lofig-lived,
and very hardy.
\T P M 3 2-3 A handsome, compact, low shrub with dark green foiiage ane red
S {leshy berries in autumn. long lived,
- ¢ v '
il o
R
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DISTURBED AR
(With Ground Covers,

I
X Light Growth - 53
' . Major Land R " Prefers Rapid B4
DECIDUOUS SHRUBS ~ Resource _ - Tolerates Medium P
: L Areas* Site Conditions Required un Shade, Slow (1
7 to 10 ft. /;? - o . . -
E?ay Do gwood ) - ALl Nearly all soils. TOlé&%ﬁ?ﬁ I \ R )
Cornus racemosa) .~ » wet soils. - ]
Japanese Barberry % ALl Pref. medium to well drained E S ]
(Berberis thunbergi) soils. Tol.#sandy soils."
Red Chokeberry A1l Tol. dry to somewhat.’poorly Pl M y
(Aronia arbutifolia) - drained soils. L : < ]
Ninebark . ) ALl Prefers well dralnedksglls. P _ R :
(Physocarpus qullfollus) Tolerates dry rocky soils.
Regels Borger Privet . Tolerates dry to medium well _ = ]
(Lipustrum obtrusifolium regelianum) ALl drained soils. P M ]
, ‘ \
11 to 15+ ft. - ’
Tatarian Honeysuckle ' . . ‘\ ,
(Lonicera tatarica) All Any well drained soil. P T R k
Staghorn Sumac A1l Any well drained soil. Pl - M A
(Rhus typhina) , Tolerates droughty soils
Shining Sumac ALl Any well drained soil. P l- M )
(Rhus copallina) Tolerates droughty soils. N
Cardinal Autumn Olive ALl Dry to moderately well drained: P |- R )
(Elaeagnus umbellata) soils. Excellent for dry ‘slopes. :
Amur Privet A1l Moderately well drained to Pl - R A
(Ligustrum amurense ) well drained soils. g
2§§gg;§z;ddentatum)_ A1 zggis(i_well drained to moist Pl R 1

*See bottom of first page of table.
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EA STABILIZATION
Vines, Shrubs and Trees)
) ;

.\l

e D-8e

acing Time to Bloom
ttween  Form - Distinct ¢
.ants Cover Indistinct N DNotes
't. _(yrs.) Color ¥
\“'.""""" o .
I I
~L, 2 Thite Bushy, spreading, stoloniferous shrub. Suckers\{:eely.
] Col _farmer. -
LB 2-3 I A F twiggy, compaét shrub with red autumn foliage and berries.
’ . “Yellow Forms a deterrent to traffic. Thorns toxic to some people. ’
-] - 23 | D A dependable shrub, open branched and suckering.
” White Showy..red fruit and folisge in autumn._
-l 5 D A vigorous: shrub with cocrse twiggy recurving branches.
: - White Very hdardy. Use in large plantings.
-, 2-3 I A low growing hardy” shrub with distinctive horizontal branching.
- White Make attractive contour row plantings.
L 5 D A fefined upright shrub free of disease and insects.
White Good for clump or contour row plantings..
-5 2-3 I A straggling shrub with a flattish crown. Brilliant scarlet
: Yellow autumn foliare and fruit.  Colony former for large areas.
-5 2-3 I One of the most ornamental sumacs with brilliant red fall color.
' Yellow Colony former for large areas.
-5 5 I LA very hardy spreading shrub with silvery. foliage and abundant red
: Yellow fruit. For large areas.
-5 5 I 1A dense, pyramidal, upright shrub with stiffly uprlght lateral
' White twigs. Cons@derably hardier than Califoriiia privet. Large areas.
-5 5 D. A vigorous bush, upright shrub which spreadts from numerous basal
' White shoots. large areas — mass plantings.’
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Winter Aspect Majbr

i
Site Conditions Required

*See bottom of first page of table.

@

Evergreen . Land Resource
TREES: Deciduous Areas
Ash, Green v RV ! ' .
(Fraxinus pennsylvanica) D-{- ’ All Moist to Wet Soils
Ash, White |, ; ' 3
(Fraxinus americana) D All Moist to Wet Soils ,\\g
Hemlock, Eastern - Mt. .& Valleys X
(Tsuga canadensis) ‘E ‘and Piedmont Moist Soils
Maple, Red T . ,
{ Acer,-rubrum) D S "All Wide Range of Dry to Wet Soils
" Maple, Sugar -~ Pledmont and
(Acer saccharum)- D Mt. & Valleys Moist Soils -
Oak, Black 2 L S -
(Quercus velutina) D All = Dry to Moist Soils
-Oak, Chestnut ; ' '
(Quercus prinus) D All Dry to Moist Soils
Oak, Live : '
(Quercus .virginiana D Coastal Plain Pry to Moist Soils
Oak, Northern Red :
(Quercus rubra) D All Dry to Moist Soils
Oak’, Pin ]
(Quercus palustris) D s All Dry to Wet Soils
Qak, Scarlet - '
1" (Quercus coccinea) D All Dry to Moist Soils -
Oak, Southern Red
(Quercus falcata) D’ All Dry to Moist Soils
Oak, Swamp White : L
(Quercus bicolor) D All Wet Soils
Oak, Water Piedmont '
(Quercus nigra) D Coastal Plafn Dry to-Wet Soils N
Oak, White -
(Quercus. alba). D . All Dry to Moist Soils
Oak, Willow Piedmont ’ .
(Quercus phellos) D Coastal Plain Dry to Wet Soils
Pine, Shortleaf o o , :
(pinus ecninata) E. All 1 Dry to Moist Soils '
Spruce, Norway . )
(Picea abies) E Mt. and Valleys | Moist Soils
Sycamore
(Platanus occidentalis) D A1l Moist to Wet Soils
Willow, Black , . )
-(Salix nigra) * D All Moist to Wet Soils
Poplar, Yellow . / ' .
(Liriodenoron tulipifera) D *OAll Moist

I
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3rowth Spacing
Rapid Between Height ‘ D-8f
Yedium Plants Range '
Slow (Ft.) (Ft.) Notes
: T T Full Spnlight Best, Fruit is Samara, .
R 3-10 70 Liked#By Birds, Autum Color Pale Yellow to Purple
- Required full sunlight, Fruit is Samara .
R 8-10 70 1 Liked by Birds, Autum color Pale Yellow to Purple
Grows -in Shade to Full Sunlight, Drooping Branches
M 6-8 60 Good Bird and Shuirrel Food in cones
. Likes Partial Shade to Full Sunlight, Yellow
.M 8-10 60 to Red Autumn Color, Fruit - Samara
- < Likes Shade to Full Sunlight, Yellow to -
M 8-10 60 Red Autumn Color, Fruit - Samara :
. Good Squirrel Habitat ,
M 8-10 60 ° Part Shade to Full Sunlight, Fruit - Acorn,
; Part Shade to Full Sunlight, Fruit - )
M 8-10 70 Acorn, Good Squirrel Habitat .
. Part Shade to Full Sunlight, Fruit =
S 8-10 70 Acorn, Good Squirrel Habitat ‘
Part Shade to Full Sunlight, Fruit F
M 8-10 70 Acorn, Good Squirrel Habitat & )
‘ : Part Shade to Full Sunlight, Fruit -. /
M 8-10 »60 Acorn, Good Squirrel Habitat -
Part Shade to._Full Sunlight, Fruit -
M 8-10 70 Acorn, Good Squirrel Habitat
Part Shade to Full Sunlight, Fruit - i
M " 8-10 70 Acorn, Good Squirrel Habitat
—~ - Part Shade to Full Sunlight, Fruit -
M 8-10 - 60 Acorn, Good Squirrel Habitat ‘
Part Shade to Full Sunlight, Fruit -
M 8-10 70 Acorn, Good Squirrel Habittat
Part Shade to Full Sunlight, Fruit -
M 8-10 70 Acorn, Good Squirrel Habitat .
. , Part Shade to Full Sunlight, Fruit -
M 8-10 70, 'V'Aoorn, Good Squirrel Habitat
M 6-8 ° 70 Full Sunlight Best, Fruit - Cone o
, Full Sunlight Best, Fruit - Cone '
R 6-8 60 Drooping Branches ’ .
R’ 8-10 80 Full Sunlight Best, Fruit - Seed Ball
. .Full Sunlight Best, Fruit - Capstle
R 8-10 65 Drooping Branches '
: Full Sunlight Best, Attractive
R 8-10 70 Flowers, Autumn Color - Yellow
[I-182 ¢ .
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C . DISTURBED AREA §
. ' , (With Ground Covers, Ving
! . ! . -
Wiorter huspect  Major Land ' )
Aaryrecn " Rescurce . @ )\
R . Lenidumus . Areas* Site Coniitions Required’ B
VA A1l Well drained to moderately well drained soils. ‘
v All Dry to poorly drained soils.
) M1 Well drained to moderately well draimed soils. ,
A A1l Dry to somewhat poorly drained soils.
Z ALl Dry to moderately well drained soils.
:, ALl Prefers limestone soils. Dry to moderately
~ well drained soils. .
E A1l Prefers limestone soils. Dry to moderately
MBI : _ ell drained soils. '
,-_‘_-’J"""’ SRS o -5 A1l | Wide range from rich, well drained to
LTERIRN R U 0,000 10 ) . acid soils, : .
'?f-'?'/.} RVAR S s rpastal Plain Moist to somewhat poorly drained flat soils.
Pirn.s Suerdn) . - ’,"? Useful on disturbed or dredged areas, especially
o ) . : and Pledmont . .. .

' ' _where slight to moderate salinity is.present.
yinite Flne . 5 viedmont, Mts.| Prefers rich, moist soils, especially heavy
(Firms stroins) and /alleys soils. - ‘ '

ae bt bom of first page of table. i ' ' ‘
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yTABILIZATION '
s, Shrubs and Trees) * D-8g
_ /
irowth Spacing g ] ' .
lapid  Between Height ) R '
ledium Plants Range
iLow (ft.) (ft.) - Notes
M 5-9 30 Dense twiggy upright growth. Profuse red flowers.
Brilliant autumn foliage. Red fruit lasts all winter.
R 5-9 50+ A small tree with spreading branches and.a symmetrlcal

ovoid to oblong top.
A gracetful deciduous conlfer with short horizontal branches.

R 5-9 50+, Quickly lays down a ground cover of needles.
Pyramidal when young, irregular shape when older.

~R 59 50+ A very rugged conifer. .
R 5.9 50+ A rugged conifer of open habit and sparse branchlng ‘
A good litter producer on poor soils. - T
S L-6 . 25+ |A small conifer of pyramidal habit. A variable species. -
3 P f’50+ A densely pyramidal, often columnar conifer with scalelike ftoli-
- age, Female plant bears blue fruit. A long lived tree in full sun.
| e-10 | s0+ Black locust is a widely used tree for covering large areas to be
, vegetated. It is not desirable to use close to homes, etc.

R 5.9 £0r Has spreading branches, the upper ascending, forming a compact

. 7 round—topped head; branchlets yellowish brown, sometimes sllghtly

- «-}bloomy: - -Develops- a- straight,-clean trunk in‘'stands.
R 9 O+ One of best pines for ornamental purposes. Must have plecnty
9. 2 of room for growth. Also used for screens and windbreaks. g
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: A 4 Grow
Winter Aspect . _ - Rapid
T Evergreen Land. Resource Site Condition Required Mediy
TREES " Deciduous Areag®™ , L - Slow
Dogwood, Flowering & : . X - . . . ]
(Cornus florida) D : - All ‘| Moist Soils : S
Holly, American L ) ‘
(Ilex opaca) ' E L All Moist Soils _ .l - s
Magnolia, Bvergreen & B Piedmont
(Magnolia grandiflora) E Coastal Plain Dry to Moist Soils ... M
Redbud, Eastern :
(Cercis canadensis) D All Moist Soils a ‘R
Sassafras ‘ - :
(sassafrag albldum) . D All : Dry to . Moist Soils S
Sourwood™' - o i v
(Oxydendrum arboreum) D All Moist Soils ‘ M
1 } K R .
® Ornamental Caf £ g e - - ¢

-* See bottom of first page of table.
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'3 'S '
h Spacing LA - D-8h
Between Height : : )
im - Plante » Range _

' Ft.) ¥ Notes -
] _ ) Shade to Full Sun, Attractive
6 : 30 Flowers and Red Berries, Autumn Color - Red

- . ) Shade to- Full Sun, Attrattive
6 40 Red Berries, Good Landscape Screen : .

T _ - Part Shade to Full Sunlight, Attractive 7
6 60 White Flowers ahd Red Berries, Good Screen )
Full Sunlight Best, Attractive Purple
6 . 30 - Flowers, Fruit - Pod
v ~ B
6 i < U0 . Part Shade to Full Sunlight, Yellow Flowers
6, . -35 Part Shade to Full Sunlight, Attractive White Flowers
T < 2 o T
. - 3
L ’ -
|
5
*
oh

TT hNe T
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COMMISSION REQUIREMENTS' FOR STATE 'AGENCY PROJECTS

The Erosion and Sediment Controi Law .states that "any State

agency that undertakes a pr03ect involving a land disturbing act}yity
shall file specificatiéns or a conservation plan with the Commission

for review and written comments. The Commission éhall have sixty «
days in which to comment and such comment 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‘épntrol»
work shall submit standards and specifications’ for CommiSSion

approval. : _ ' ¢

- L L
Such standards and specifications shall bé at least as .
stringemnt as those contained in the. Virginia Erosion and Sedimeft: Y .,

Control Handbook. A v o

. State agencies shall submit standards and specifications

* at least annually fdr the Commission's review. Such’st; prds - -

II.

and specifications shall be submitted by October 1 of: each year. .
Any subsequent changes in the approved standand\aand specifications
shall be sybmitted for review by the Commission™as-they occur.

The Commission shall promptly review these standards and specificatioms
and notify the agency of its approval or disapproval Within 60 days
of submission. .

Al

‘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 e .
which have been approved by the Commi sion "shall submit conservation

_plqns and specifications for each preject inVOIVing lardl disturbing

activities. To implement this provision the following shall apply:

A. Preliminary Submission

When preliminary plans have been prepared in
accprdance With the criteria outlined, in paragraph
43.03 of, the Manual for the Planning and ‘Execution
of Capweal Outlays, 3 copies of the site plan showing
grading and.firgt floor and basement floor elevations
of buildings shall be submitted to_the Cemmission.

In addition, preliminary erosion and sedimentation
.control measures shall be indic ted " R

926" | L T
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'

A

Concurrence with the pian or required change S
shall be conveyed promptly to the agency and in no case later
thagf'60 days after receipt. : . .

B. Working Drawing Submission - - * )
: , : A B
™., When working drawings have been prepared in
accordance with the criteria outlined in paragraph
43.04 of the Manual for the Plannlng 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 Comm1SS1on

£A

The plan shall conform toxthe Virginia- Er051on ’
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 w1th1n 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. .

L
L

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 Abproved Plan
3

An approved erosion and sedlment control plan may be

changed when: . .

1. Inspection has revealed the inadequacy of the
» plan to accompllsh the erosion and sediment control
objectives of the plan, and appropriate modifications
to correct the deficiencies of the plan are -agreed,
! upon by the Comm1§51on and the agency respon51b1e\
for .carrying out the plan;| . _ -
or ¥
2. The agency respon51ble for carrying out the
approved pilan:finds shat because of changed cir-
cumstances or for other reasons the approved .
plan cannot be effectively carried out, and . i

-
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» .
) proposed amendments to the plan, consistent
with the requirements of the control program,
are agreed to by the Commission and the agency .
- ) responsible for carrying out the plan. '
. o
III. InsEection v - g. ) N .

IV. Commission Assistance ) - ' [/

When needed and requested, the Commission will ds¥ist state

2 agencies in formulating and- implementing erosion: and’ sediment controil.

: 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' activities, on state projects as
appropriate and needed. »

V. AEEeéls T ‘ v ' ’
Appeals may be registered with the Commission when disagree-

ments on project erosion and sediment control plans or specifications

have developed. Such appeals must be filed with the Commission within -

fifteen days and the Commission's Qec151on will be subject to appeal

as prov1ded in Sectlon 21-89.10(c) of the Code of Vlrgln{f:

\ , - . - . . . °

“
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MULTI—JURISDICTIONAL LAND DISTURBING ACTIVITIES

When the applicant for land disﬁurbing activities that will
take place in more than one Yocal control program chooses to submit his

plan. to
to each

1. The

(a)

‘(b)
(c)

(d)

2. The

(a)

(b)

the Commission for review and approval rather than submission
jurisdiction doncerned, the following provisions shall apply:

applicant shafll submit to the Commission--

Three copies of the plan plus one copy for each county,
city or town in which the land disturbing activity lies.

The name; address and phone number of the owner of record.

The name, address and phone number of the pérson to be
responsible for carrying out the plan.

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.

plan--

Shall be in accordance with the ""Guidelines for Erosion

and Sediment Control Planning" and "Guidelines 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.

Shall be approved wlthln 45 days from receipt of the nlan

~if it 'is adequate. " If the plan is disapproved, within

45 days from receipt thereof, the Commission shall st Y
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
a certification from the person responsible for carrying
out the plan that he will properly perform the control
me.isures 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, c1ty or town in which the project lies of
its action.

Iv-7
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An approved plan may be changed---
e (i) Where inspection has revealed the inadequacy of the
o 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 person 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 other 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. Perfofmance bond, cash escrow, letter of credit, any combination
thereof--

(a) Such a requiremént shall be the responsibility of the permit
issuing authority in each county, city or town in which the
project lies consistent with the requirements of the
local jurisdiction for similar type projects.

(b) 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 inspectiong with the
" local jurisdictions in the project area.

e

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.

233
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v

7. Appeals by the applicant or person responsible for carrying
out the plan--

(a) Appeals on the requirements of ,or the use of pe%formance
bond, cash escrow,.,letter 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 ddys from the date of any
written decision by the county, city or town.

(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 cify 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 .PROGRAMS
‘WHEN LOCALITIES FAIL TO ACT

"

The Erosion and Sediment CQomtrol Law provides that "If a
district, or county, city,; or town not in a district, fails to
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 withlin a county which adopts its
own erosion and sediment control program and such town does not
provide for land disturbing agtivities 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 dlscharge
its 'responsibilities as provided under law.
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ELEMENTS OF AN EFFECTIVE EROSION AND SEDIMENT CONTROL PROGRAM

.
’ , ) .

The Elements ~ . . NN

o« g,

. The ordinance(s) to provide the legal authority and adequate R
technical standards and specifications for control measures
must be specific, concise and workable. o

- 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. B 5

. '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 review and approval process for erosion and sediment control
plans with the review and approval process for other r&qulrements

relating to constructlon.
*

- 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.

LN

... .The .development af high 'quality conservation plans-that entail the
latest conservation planning procedures and technlqups for erosion -
and sedlment control and env1ronmental protection is very important.

. It should be understood by all parties involved in plan development
and implementation that, almost without exgeption, there is more
than one approach to the solution of minixgolng erosion and sedlmentatlon.
Consequently, there is a time to be flexible without compromising the = ,
conservation objectives and there is a time to be firm. ‘ N

. 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, sugPort servieces and, pertlcularly, 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
V1olatlons occur. .

Positive enforcement based on program administration which is fair and
equitable cannot be over empha51zed

- . 237 _
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. . B -
: . The most imppptaﬁt‘element'stéms not from legislation or regulation

but from a conservation 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 plblic at_largé 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 years. Such evaluations should identify any factors contri-
buting to weaknesses of the program. Positive action should be
taken to alleviate such weaknesses. I

. 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.

O
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" 'STATE REQUIREME:NTS FOR LOCAL EROSTON AND SEDIMENT CONTROL PROGRAMS

-

: /-

- % The Erosion and Sediment Control Law provides that the Virginia

Soil and Water Cdnservatlon 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 requesy, and at cost, the following
pages of the Virginia Erosion and Sediment Control Handbook :

N
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'". * s

3. All of Part III, "Erosion and Sediment Control Practices".

The Commission's approval of the local control program shall

be conditioned on tHe following-: -

I. A Local Eroston and Sediment Control Handbook Applicable to
the Area to be Encompassed by the Local Coritrol Program
The handbook shall contain-- .

A. An Erosion and Sediment Control Ordinance. Ifi 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 with 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 submittals

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 the? county 0
administrator, chairman of the board of supervisors,
town or city manager, or town or city mayor or chairman
of the soil and water conservationd district will - -
suffice. Localities may develop their own approach in
utilizing these guidelines, provided that the minimum
state guidelines are met and detailed information and

o requirements that will be utilized,are submitted for
review. < N

-
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v .

C. Submission of Erosion and Sediment Control Plans from
Part 11 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

“""4¢ 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 Separate 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.

L4

D. ,Procedures for Plan Submission and Review, On-Site
‘Inspection, and Ordinance Enforcement. See guide-
1ines for development of these procedures in Part V
.of the state handbook.

E. fSﬁandards and Specifications for Mechanical and Vegetative
§PHactices. The minimum standards and specificdtions
fcontained 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 specificati®ns 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-

T BY’a“mafk‘on”the“margin'of“the“page”to>delineate the deviation-: . ......

and cross-referenced by page number to the state handbook
on one of the submitted copies.)

w

" \
I%f*ﬁA'Plan for an 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).

ITI. The Estimated Program Cost and Soufces 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 supplies, vehjcles and
any other; and the source of funding, whether by fees or
appropriations from local revenues or a- combination thereof.

o -




Iv.

VI.

VII.

VIII.

N

The Projected Date the Erosion and Sediment Control Program
Will Become Effective. »

General Program Description. 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 other details would include, but not be limited to, '
provisions for optional requirements such as performance

bonds, .cash escrows, and letters of credit, collection of

fees, and for appeals to any local bdaygj?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. //ﬁ

The Submission to the Commission of Two Copies of the Above

Items or Proper Certification, Where Appropriate. ;

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 1t.is available.

o

- Commission Action on Disapproval. In the event the Commission

contingent upon the correction of the deficiency.

cannot approve th cal control program as submitted, the "
Commission may disappﬁéxshthe program and specify what is
needed for approval, or the Commission may approve the program
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_iRQSPONSIBILITY AND ALTERNATIVES FOR LOCAL CONTROL PROGRAMS

. L
Virginia's Erosion and Sediment Control Law provides for two processes
in its implementation: .
Q.
Development of a statewide soil erosion and gediment 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 requlrements for approval of the erosion and sediment
control plan ‘or permit issuance othér-than those provided by state
law can be adopted nor does it mean that local govermment can
require compliance for those land disturbing activities; excluded
by state law. ) - ‘

These local control programs .are to be carried out by soil and water
conservatlon dlstrlcts, by countles, 01t1es, and 1ncorporated towns, or
301ntly :

By July 1, 1975 ‘any’ county, 01ty'or town (within a district) may
adopt its own cohtrol program which has been approved by the L\\\\
COmm18810n (optlonal as to a joint venIure w1£h the district).

A Y
In any county or city, within a dlstrlct «whlch 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 er031on 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 contrQl 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 program, or 3
authorize the county to adopt the program for the town. If a town lies N
within the boundaries of more than one county, such town shall be considered s
to be wholly within the county in which the larger portion of the town ldes.

& When a town adopts the program jOlntly with the county or authorizes
the county tq adopt the program for the town, the permit issuing authority
and enforcement authority are exercised 1ndependently by each jurisdiction;
the county plan approval authority will extend over both ]UPlSdlCthnS}
and inspections may be handled by any arrangement between the two juris-
dictions. Therefore, in developing the local control programs and "Pro-
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cedures for the Plan Submission and Review, On-Site Inspection, and
Ordinance Enﬁorcementﬂ, appropriate parts of those procedures must be
modified to show the requlrement of the county and town (s) with respect
. to site plan, grading, building and other permit requirements and the
requlremqgks for’ bondrngu,Cash escrow, etc. ‘

i Ty e

Some tors to be Consrdered in Devel plqg a.Local Control Program

(9 - s

M¢}€*#The ‘basic factor are plan approval, 1nspectlon_and enforcement. If
,-Aqd%*factors, then closely related are the functlo;i*%.aﬁﬂ~°f6110w1ng -
j*}f&y overall program’ administration, (2) the re-y:\’
"reV1ew and inspection, (3) the requirement of a pe Farmance bond, cash
escrow .or létter of credit and (4) the issuance permits for land dis-
turbing activities and/or notifying permit issuance authdrities of an '
approved erosion control plan. For some localitiés, all of these factors
/ (and functions) may approprlately be handled by one exikting.department
of local government. Even id such cases, consideration may be given to
b - the soil. and water conservation district being the plan approving authority

or being 'given some. other respon51b111ty

wila,",

{‘nt ‘of fees for plan

, Many localities do not have a department of local govermment that can
//,{ . assume the responsibilities of the local control program, but alternatives
"do exist. 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
' thereof; can inspect. Enforcement can be-“vested with the program administra-
. . tor. Fee and performance bond requirements can be handled by the pro-
ey gram administrator. The program administrator can be authorized 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 an erosion and sedi-
ment control plan has beén approved so that the permit can be issued.

An Approach to Developing a Local Control Program

- . Establish a committee composed of representatives from the county and
o~ the district directors. within the county and the’ d:&;rlct technlclan. The
s ~ committee can --

Estimate the number of erosion and sediment control plans that

widkItbe submitted annually, the number of manhours available to
%gnd}e the workload and the additional manhours needed for plan
&

> We _‘ .
e ] )

>
Look at the remaining factors of a local control program and the

. existing resources of the county and the district in meeting
S these needs, and identify and estimate the cost of additional
| resources needed. .

ERIC . L
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Identify and estimate the ‘cost of such items as office space, .
telephone, files, postage and other office supplies, vehicles
and secretarial help. - -

Devélop a flow chart showing the existing requirements for devel-
opment’ (subdivision plans, site plans, permits, etg.)
Interfuse the requirements of erosion and sediment control with
existing requirements so that costs and delays in construction.
will be minimized. 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 district ‘and identify by title the person or agency
responsible. : .

. Recommend source of funding such as a fee system for plan reView
“and inspection, or by county appropriation or by a- combinaiion

‘ of the two.

. Recgmmend} when it is proposéd 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 Responsibility

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 should be noted that the- -
enforcement on land disturbing activities requiying a permit is vested with
the county, except in column "F" 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 is authorized to charge fees for plan review and inspection,
tax for other program costs or require a performance bond, cash escrow o ‘.
18tter of credit. Therefore, the county having an interest in its landw
and water resources has a responsibility in supporting the distriq in'
achieving those objectives identified as "Elements of an Effective Erosion
and Sediment Control Program'. o,

q
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ALTERIATIVE LEVELS OF RESPONSIBILLTY FOR

4

k/

CAL EROSION AND SEDINENT CONTROL PROGRAMS

(Listed in columns of increasing dlstrlct 1nvolvement going from Column "A" in which a dlstrlct

| bounty adopts®
program and
ordinance /

County approves
conservation plans

'/Cbunty issues
building, grading,
and other permjts

County- Inspects nd

serves notice to

comply and takes
* legal action

against violators

zZT-A

243

has no respensibility to Colum "I" where there is maximum district responsibility.)

Sare as "A" with
district serving
In advisqry

capacity for the
county's program

and district reviews

and conments on
conservation plans

C .

County adopts
program and
ordinance

District
approves
conservatiyn

. pidns

County issues

building, -

grading, and
other pernits

District may
inspect,
monitor, or

make reports

County serves
notice to
comply, takes
legal action
;o »
against .
violators

3

)

County adopts
progran 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

J

to comply and .
County takes
legal action

against,
violators where
pernits/are not
required

#ihere "county” is used, "city" and "{ncorporated tom" is also appropriate.

N

(Alternatives 4,8,C, and'D provide for adoptlon of the program by July 1, l975,except for those Jocal jurisdictions not within
a dlStPlCt In such cases as in alternatives £ and , the progran would need to be adopted within 18 nonths after adoptlon

g State program or by January 1, 1376.)

)

)

w

4

E

District adopts
progran

District approves

»conservation

plans

!
County issues
building,
grading, and
other permits

County ,
inspects,
monitors, and
enforces on
plans requiring

'a pernit

‘District inspects,

monitors, serves
notice to comply,
takes legal action
* against violators

Where pernits are

not required

-

- District adopts
 progran

District approves °

conservation
plans

County issues

bujlding,

grading, and
other permits

District inspects,

monitors, and
enforces on all

conservation plans
(requires a joint

resolution of

county and district)
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GUIDELINES FOR DEVELOPMENT

, OF \
4 PROCEDURES FOR PLAN SUBMISSION AND REVIEW, _
ON-SITE INSPECTION, " a

( AND ORDINANCE' ENFORCEMENT
~

After the decision has been made as to who will have what respc~;LL'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-
Qelated Possibly, wording in the ordinance can be reduced when such pro-
visions are included in the procedures and the procgaures 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 - 20

N

1. List by chapter and section numbers the erosion and
sediment cbntrol ordlnance : :

2. If appllcable, list by chapter and section numbers the
amendments to subdivision, grading, zoning, or other: ordinances
containing provisions for erosion and sediment control.

3. Hhéﬁ/applicable, lisf_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 *
be submitted and to whom they are to be submitted.

1. In the absence of an apﬁlication form‘developed by the local
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jurisdiction, the letter of transmittal may contain the
following information:

a. The néhe, address and phone number of the éﬁplicant.

b. The name, address and phone number of the-landowner of
record. g

c. The name, address 'and phone number of the pers;n respon-
sible for carrying out the plan.

d.. fhe name, address and phone number of the person prepar-
inF 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 1nformatlon as determlned 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 w}th detailed control measures and might contain
the Following information:

é. Soil boundaries of all majqr soil types.

b. Approximate limits of clearing and grading.

c. Tentative means of erosion and sedimenf control.

d. Phasing of development to minimize area and duration-of

exposure.
Department or Person Responsible:

7

(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 Englneer,‘Bulldlng Inspector
or other department or position. See Sections B, D and K of
this .outline.) -

»
Plan Approving Authority:

(Enter in blank the name of department, title of person or dis-
trict who has feen dBsignated 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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blanner, County Engineer or other. This could be the sdme as
Section~B or C of this outline if the solil and water conservation
district is not designated as the plan approving authority.)

< 'l. 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 aQEpov1ng
authority) shall be guided by the. requlrements and recom-
mendations contained in the (name of locality) Erosion and

.Sediment Control Handbook.
» . . . : N

3. The plan shall be épprdved, within 45 days from receipt thereof,
if such plan.meets the requirements of the local control pro-
| gram, and if %he person responsible for carrying out the plan
' certified that Ye will properly perform the control measures
included in the ‘plan. i

4. If the plan is
the (plan apprdving authority) shall specify in writing such
modifications, terms, and conditions as will permit approval .
of the plan and communicate these requirements to the applicant. *ﬂ

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. Certification of this fact shall be provided by the
(plan approving authority) to the person 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 jurisdiction of this local control program and one
or more other local conitrol programs may, at the option of
the applicant, be submitted to the Virginia Se¢il and Water
Conservation Commission for review and apgro al rather than
"submission to each jurisdiction concerned.

7. An approved plan may be changed --

/ a. \wﬁere inspection has revealed the inadequacy of the

i » 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 person -responsible for carrying. out the
plan; :

»

¥ : or ) ‘ e - | /
e

b. when the person responsible for carrying out the approves

- ¢ 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 necessdry 'to cuordinate
other functions of local government involving site plans subdivision
plans, etc.). ~

E. Issuance of Grading, Building, or Other Permits ] L

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 activites77shall

not issue (grading, bu1ld1ng, or other permlts77unless ‘

a. The applicant submlts with his appllcatlon¢the apprqved ,

erosion and sedlment dontrol plan, A »
or T ey,
b ‘There is certification of such approved plan froﬁgthe } v,
' (plan apprOV1qg authority) op certlflcatlon that a.plan - G g
was submittgd ard no- actlon was - takeﬂ?wlthln the 45‘days, » ¥ '

- . ‘or - - & -
T \c. Therezﬁg certlflcatlon from the Virgifnia 8011 and Water ﬁé .

L ﬂs' Conservatlon Qo m1SS1on, when appllcab&e that the pla“ g
- . has beén approve el c.oos yv . BT
R S When the;permlt issuing author;ty does not have 1n hand a~ L s
#;f A 1' ,cértlflcatlép that the persdn- responsible for carrying- out _ G
T theiplan.-h certified that *e wllljproperly erform thé -
: : . ntrol‘measures 1ncluded ¥rr. the plan or noti#ication from

v ', 7 athe plan_ ap%rov1"%~author1ty, or the tommlsslon, when - appllc— o

y TN (t lg, “that. . certification has bee \&btalned the permit ) .
f' s 3{? 1ssu1ng aut%éfl-y shall.obtal ‘the cert flcatrpn of:performc T
AR y ‘ante prlgr t-e-iSshanceyoﬁythe p?ﬁ?lt . 5 v 7 Lo Y

/ -

e PR o g %
o ' Fﬁ' Performance é;ﬁd ¢Cash Escrow, Le;tergof Qreﬁht (o tlonali _ i
\“/ . X ¢ . -
L é"I‘ﬂn?le thzs requzr meﬂ?-zs optzoﬁal .such nequlrement a necessary '
T ﬁ -1~ eTlement of' an effect;ve control program.; Subsectlons below, par- . .
A ) ‘tmcular&y Section 1,%will have ¥ be "developed to meetr local 'situ- -
e T f ~aflonsfand regp;rements 1mpos d. A decision must be made on éach ~ .
;Q&‘ s proposed land-dlsturblng Acti, ity as to the Frovmsloﬁs (amoypt of " )
' - coverage qrrdollars requirex > etc.. ). unde @easonableqperformance L
B . bond, i%sh escrow, lettqr, § "credit, or any comblnatlon' hereof L .
. .. 1 o, such her legal arrdj ments Wthh are acceptable tol the : Co -
grf"” v " (local gQverning body) t "n$ e that conservatidh measures.could
‘f- . ﬂ%ﬁ be taken. bygthe county,‘clty town at ﬁhe applicant's expg@ﬁq e
. “‘ahOUiﬁ he fail within:%¥he. tlmggepec1 to initiate appropriate . .

?Eonse vatidn actlon whlch may bé required,of him as a result of- o

~ 2 C k] .

- *J . . .~(_' -

"o,,v
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,

his land dlsturblng ac§1V1tes.(/Such requirement may be a con-
dition for issuance of building, grading, or other permlts.

“If so, a system of notifying the permit issuing authorlty must

be developed if the authority for 1SSU1ng’perm1ts 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 overall 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,

scrow, etc., beyond that of advising on the cost of installing

e
emergencyEEonservation measures, if rgquested. “

1.

>

No permit for (grading, building or other permits {nvolving
Tand disturbing activities) shall be issued by 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 activities) until the re-
quirements of the (could designate a department or .title listed
in Section B, G 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 appllcant 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.

Certified checks shall be- made payable to the Treasurer of
(city, county or town). NOTE: .Cash escrow should be depdsited

_in individual interest bearing accounts with the interest

accruigg to the person putting up the cash.

Within 60 days of the completion of the land disturbing activity,
such bond, cash escrow, letter of credit or other legal arrange-
ment, or the unexpended or urn.vbligated portion thereof,'shall

be refunded to the applicant or terminated, as the case may be.
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. ' '

Erosion and Sediment Control Agreement.

-

Some legal instrument should be executed by each applicant 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 in 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 othér legal requirementsg
include the "right-of- entry clause', an erosion and sediment
control agreement should be executed by the applicant to provide
the "right-of-entry'".

Fees (optional) | n

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. '

Appeals on the Er051on _Control Plan Bonding, Cash Escrow, Etc.
(optlonal)

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 Control
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.

.Education - Information and Technical Training Programs

While this is also an optional provision in the local Erosion and
Sediment Control Handbook,each local dﬁntrol 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 --

"1. 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 pfoposed plan for training seminars for developers,
engineers, landscape architects, consultants, contractors
j}and others 1nvoﬂved in the technlcal aspects of erosion and

sedlment control v

3. The perosed 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 persoﬁ having the responsibility
for the education-information program and the department or

V=18
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© title of person hav1ng‘the responsibility for technical
fralnlng prograss. .

A systematic plan for tralnlng such as annual tralnlng pro—
//7f 'grams or refresher courses.
I R f ¢
6. An.initial training program for new employees or employees
such as building inspectors who are assigned responsibilities
in. er051on and sediment control for which they have had little
or ‘no’ tralnlng

Assistance in 'planning and conducting local technical training programs
may be available from state and.federal agencies and associations.
These programs may He conducted on a regional basis or limited to

a local jurisdiction.

K. On-Site Inspection and Ordinance Enfomcement:

(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. Respons;ble for developing and implementing a systematic’

- progran’ for on-site inspection to ensure that the erosion
and sediment contral 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

dlsturblng act1v1t1es commenced and comments concerning
compllance 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 1mmed1ately to (same as Section K above).

4. Upon determination that a violation exists the (same as
Section K) shall prepare either:

a. A Notice to Comply which shall contain a detailed
description of the conservation measures hecessary 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 registered

—n—
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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
ba is to be developed for land'disturblng activities for
which a performance bond, cash éscrow Or some other legal
arrangement has been madé whereby the county, city or town
may take action to apply conservation practices when the
approved erosion contreol plan is not being followed. )
or

‘b. A Notice t¢ Comply which shall contain a detalled de-
scription of the conservation measures necessary for
compliance and the time within which such conservation
measured shall be completed. Such Notice shall be served
by registered or certified mail to the person responsible
for carrying out the erosioff 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 vigplator. (This subsection
ub¥is to be developed for all land disturbing activities
covered ugder the local control program for which & o
performance bond, cash escrow, etc. is not required.)

5. The (same as Section K) shall notify all permit issuing
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 Comply, the permit for the
project in violatign may be revoked.

6. The (same as Section K) shall be respdnsible for handling
complaints concerning absent or ineffective erosion control
.megsures.

7. bn, upon investigation, 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) shall notify the (plan approving authority).

(See Section D-7 .of this outline.)
¢ ' ‘
Guide for Soil and Water Consérvation Districts
(5] - :

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
having adopted- their own program by July 1, 1975. Such actlon ‘gives
the same legal authority as adoptlon of an ordlnance
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Statement of Reference (Describe scope of program and list date
on which the district took action adopting it.) '

Plan Submission and Preliminary Erosion and Sediment Control Plan.
(See Part I, Section B of this outline and use appropriate informa-
tion.) ' . ‘

Department or Person Responsible (Not Applicable)

Plan Approving Authority (See Part I, Section'B of this outline.)

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 plan was approved or that no action
was taken within the 45 days.

Performance Bond, Cash Escrow, Lettér of Credlt
(See Part I,Sectlon F of this outline - this responsibility lies
with the county, city or town, not the district.)

e
Erosion and Sediment Control Agreement <(See Part I, Section G of

this outline.)

Fees (See Part I, Section H of th;s outline - this responsibility
is with thv'county, city or town, not the dlstrlct )

Appeals on Erosion Control Plan, Bonding, CashJEscrow, Etc.

ot '

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 provideq the district is so notifieg
and given an opportunity to further negotiate for a period
not to exceed five working days. .

’

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

Education - Information and Technical Training Programs \‘_
" (See Part I, Section J of this outline.) '

.

On-Site Inspection and Enforcement
The county, city or town will inspect, monitor and enforce on plans

. requiring a permlt while the district will 1nspect monitor, serve
notice to comply and take legal actien against vlolators where permits
are not required. However, by joeint 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 w1th the provisions stated above.)

“
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‘Section 2

Sectioﬁ'3

Section 4

-1

MODEL‘EROSION AND SEDIMENT CONTROL ORDINANCE
(name of locality)

Erosion and Sediment Control Ordinance

Title

This ordinance shall be known as the "Erosion and
Sediment Control Ordinance of (name of locality),
Virginia"'.

Purpese

The purpose of this ordinance is to conserve 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 requirements for the control of erosion
and sedimentation, and by establishing procedures
whereby these requirements shall be administered and
enforced. '

~

Authorization .

-~

This ordinance is authorized by the Code of Virginia,
Title 21, Chapter 1, Article 6.1l., known as the
"Erosion and Sediment Control Law". This article
provides for a comprehensive statewide program wit}
standards and guidelines to control soil erosion afi
sedimentation, which is implemented on the local

level.
Definitions

As used in this ordinance, inless the context clearly
indicates otherwise. \
-

Administrator: The representafive of the Governing
Body who has been appointed to ser?e '‘as the agent

of the Governing Body in administrating this ordinance.

Governing body: The (type of governing body) of

B

(name of locality).

256
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4-3

Elstrlct or sbil and water conservation district:
eans a govermnmental 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.

Land disturbing activity: Means any land‘chénge

which may result in soil erosion from water or wind

and the movement of spdlments into State waters or onto
lands 1n the State, 1nclud1ng, but not limited to,
clearlng, gradlng, 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 linesj; (iii) septic

tank lines or drainage fields unless included in an -
overall plan for land disturbing activity relating s
to construction of the bu1ld1ng to be served by the

septic tank system; (iv) surface or deep mining,

neither shall it include tilling, planting ot harvesting

. of agrlcultural 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 arégs 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 exceptlon
shall apply; (viii) installation of fence and sign
posts or telephone and electric poles and other kinds
of posts ér 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 not 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.

°
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Person: Means any individual, partnership, firm, ,
association, joint venture, public or private corporation,
trust, estate, coemmission, 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.

Town: Mearnis an incorporated towns ) :

-
¢

" Conservation standards or standards: Means the criteria,
. guidelines, techniques, and methods for the control of

erosion and sedimentation.

\ "

. Conservation plan, erosion and sediment control plan or

plan: Means a document containing material for the
congervation of soil and wagter resources of a'unit or
group of units of land. It may include appropriate
maps , .an appropriate soil and water plan inventory

and management information with needed interpretations,

and a record of decisions contributing to conservation —

‘treatment. The plan shall contain all major conservation

decisioris to assure that the entire unit or units of
land wifl be so treated to achieve the conservation .
objectives.

State erosion 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.

Local ercsion and sediment control program or local

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.

' Plan approving.authority: Means the district ar county,

city, or town, or a department of a county, city, or-fown,
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. “

258
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‘Section 5

. ‘ 5-1

Commission or Virginia Soil and Water Conservation
Commission: Means the agelcy created in 821 6 of the
Code 'of Vlrglnla.

Clearing: Means any activity which removes the vegetative
ground cover including but not limited to the removal,
root mat removal and/or topsoil removal. ;

Filling: ~ Means any depositing or stockpiling of earth
materials.

Excavating: Means any digging, scooping or other
methods of removing earth materlals.

Gradlngz Means any excavating or filling of earth
materials or any combination thereof, including the

land in its excavated or filled condition.

Transporting: Means any moving of earth materials from

one place to another, other than such movement incidental ‘

%0 grading, when such movement resultgrinidestroying
the vegetative ground cover either by tracking or .the

.buildup of earth materials Yo the extent that erosion
.and sedimentation will result from the soil or earth

materials over which’ such transporting occurs.

Land disturbing permit: Means a bermit issued by the

(county, city or town) for clearing, filling, excavatlng,
grading or transportlng, or any combination thereof,
on all lands except privately owned, occupied or opernted,

" agricultural, horticultural or forestry lands.

.

Local Erosion and Sediment Control Program

This ordinance, the "Guidelines for Erosion and
Sediment Control Planning", the "Guidelines for
Erosion and Sediment Control Plans'", and the 'Procedures
for Plan Submission and Review, On-Site Inspection,
and Ordinance Enforcement" shall be an integral part
of the (name locality) eresion ghd sediment control
program and infpluded in the (name-“0f locality) Erosion.
and. Sediment Control Handbook. g

7 B
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).

L d
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5-3 To carry out the local control program, .conservation
: standards shall be established. Such standards
. shall.include criteria, guidelingés, technigues, and
methods for the -control of erosion and sedimentation.
The effective date of the adoption of such standards
sFhall 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
erosion and sediment contyol plan. The (plan approving
authormty) in considering the adequacy of such sub-
mltted plan shall be guided by the same guldellnes
and standards.

Section 6 Regulated Land Dasturbin ‘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 Has submitted to the
(plan approving authority) an erosion and sediment ;
plan for such land disturbing activity and until that 1&‘
plan has been reviewed and approved by the (plan
approving authority).

6-2 Any person who owns, occupies, or operates private e .
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;
igation; seeding and planting of waste, sloping, '
: r eroded lands to water-conserving ;-~' .
A QI preventing.plants, trees and grasses;
¥ and reforestation; rbtatiog\of Crops ;

v-27 I
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soil stabilization with trees, grasses, legum&s, 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, horticu;turai or forest lands shall comply
‘with the requirements of this ordinance wherever
that person proposes to conduct grading, excavating
or g}lling operations.

R

6-3 Any State agency that' underfakes a project invoiving
a land disturbing activity.

6-4 Any person whose land disturbing activities involve
" lands whiéh 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 thereef, or such other legal
v ) arrangement as is acceptable to the (permit issuing
authority). ~
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 Tg¢nd.
AN
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

i+ 7-1 The (plan approving authority) shall, within 45 days,

‘ approve any erosion and sediment control plan submitted

5574, to it if it determines that#¥he plan meets the conser~
vation standards of the local control program and if
the Person résponsible 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.
L

i
N\, f&
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i 7-3
™
™

Section 8
8-1

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 disapproval. 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 deemed approved
and the person shall be authorized to proceed with the
proposed activity.

An- approved plan may be change&'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
déficiencies of the plan are agreed to by the (plan
approving authority) and the person responsible for
carrying out the planj;

or

Where the person responsible for carrying out the approved
plan finds that because of changed cireumstances or for
other reasons the dpproved plan cannot be effectively
carried out, and proposed amendments to the plan,,
consistent with the requirements of this ordinance, are
agreed to by the (plan approving authority) and the -
person responsible for carrying out the plan.

»

Issuance of Land Disturbing Permit; Fees (both optional)

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).

262
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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 esqgrow, letter of
credit, any combination thereof, or suth 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 gradlng, filling, or excavating on privately
owned, occupied, or operated agricultural, horticultural

or forest lands.

s 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 sedlment control plans.

Section 9: Approved Plan Required for Issuance of Permits;
. Certification; Bonding of Performance

g-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 thereforc

A submits with his application the approved erosion arnd®
sediment contrcl plan or certification of such apprved
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)

R permit, may require from any applicant a reasonable

g : 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,

x as the case may be.

b

8-3 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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B - lO l Tﬁe (pqr 1t 1ssu1ng au- oﬂgfﬁigr Ple approv1ng
"+ - ..t authority) shall perledea 1y Ninspeft yhe‘laqq; bl

DA “dlsturb_ng act1V1ty'Fpé' shrer cawmlléice w1th\ he .77 .
A approve’ ‘plan’ and tgy h L

'etmine whether ‘the es’, ]
> , "Ane effectlve in, contrblll g /e
er031on'ana’se Imept resuyltin m the land dlsturblng
Yoot ac¢1v1t} be»rlght—of—entry&\éggonduct ¢ch LT,
‘1nspectlons shall bé expressly érved u@'the permlt.n 1'
' The permit-holder, or” his duly de31gnate5 representatlve
'shall be- afforded tge opportunlty to accompany the
1nspectors., o S e e
N T AR et
If the (permlt 1ssu1pg authorlty or plan approving
authority) determines that the permit-holder has .
failed to comply with the plan, the (permit issuing
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.
”{’xgall be completed. If the permit-holder fails to
cemply within the time specified, he may be subject
t&wrevocatlon of the permit; furthermore, he shall be {

#9
P

.de€med 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 se?imen; resulting
from the land disturbing ‘activity.’ "Such person shall
be afforded an opportunity to accompany the inspectors
on any on-site inspection.



.Section 11

11-1

11-2

Sectibn 12

12-1

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
specified by him in his certi¥ication at the time of
obtaining his approved plan. Such notice shall se¥
forth the measures needed for compliance and ‘the time
within which such measures shall be completed. Upon
failure of tuch 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.
Q
3

Administrative Appeal; Judicial Review

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 daté of any written decision by the (plan
approving authority or permit issuing authority)

which adversely effects the rights, duties or privileges
of the person ehgaging in or proposing to engage in =~
land disturbing activities.

Final decisions of (the appropriate agency of~the local
governing body, or the local goverhing 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 activities.

Penalties, Injunctions, and Other Legal Actions

[
A violation of thls ordlnance shall be- deemed a

misdemeanor and upon conv1ctlon shall be subject to
a fine not exceeding" on&* thousand dollars or thirty
days imprisonment 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. ° . : 2 '

*

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. sedimentation
that all requirements of law have been met and the N
complaining party must show negligence in order to recover
any damages. :

Section 13 Severabilityf L ‘

If any provisionsoflthis ordinance is held to be
. unconstitutional or invalid, such unconstitutionality
~ or‘invalidiFy 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 ggadinglofainance 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, =
horticultural or forestry. However, the éll-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. i

-
.

266 -

V-33




N

Section 8 includes an optional- provision for a 'land d{sturbing
permit". This permit would not be required on those projects for which
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.

c
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EROSION AND SEDIMENT CONTROL LAW .

Title 21, Chapter 1, Article 6.1. of the Code of Vnglnla
(1950 as amended]
Sy o
>

§ 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 Conservation
Commission, hereinafter referred to as the "Commission'", and the soil and .
water conservation districts, hereinafter referred to as "dlstrlcts" in
cooperation with counties, cities, towns, other subdivisions of thig State,
and other public and private entities, %.Statew1de coordinated erosion and
sediment control program to conserve and to protect the land, water, air
and other natural resources of the Copmonwealth.

§ 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, including,.but not limited

Q

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 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 in¢lude tilling, plant-
ing, or harvesting of agricultural, horticultural, or forest crops; (v) con-
struction, repair or rebuilding of the tracks, right-of-way, bridges, cem-
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; (¥ii) disturbed land areas 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 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 districts 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 with the requirement of the local plan approving
authority or the Commission when applicahle:

(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 thls State, any interstate body, or any other
legal entity.

(e¢) "Town" shall mean an 1ncorporated town.

(d) "Conservation standards" or "standards' shall mean standards adopt-
ed by the Commission or the districts, counties, cities and tgﬂhs pursuant
to 88 21-89.4 and 21-89.5, bespectively, of this act.

(e) "Specifications" shall mean the written procedures, requirements
or plans to control erosion and sedimentatiom as 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.

(£) "Conservation plan", "erosion and sediment control plan", or "plan",
shall mean a document containing material forithe conservation of soil and
water resources of a unit‘'or group of units  aof land. It may include ap-
propriate maps, an appropriate 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 conservati
decisions to assure that the entire unit or units of land w1ll be so treated

- % achieve the conservation objectives.

(g) "State erosion and sediment control program" or "State program"
shall mean-the program adopted by the Commission consigting 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, pollcles and guldellnes, technlcal materials, inspection, enforcement
and evaluatlon.

(i)-"pPlan approving authority'" shall mean the district or a county,
city, or town, or a department of a county, city, or town, responsible for

-\getermining the adequacy of a conservation plan submitted for land dis-
urping activities on a unit or units. of lands and shall approve such plan
if the plan is determined to be adequate.

§ 21-89.4. State erosion and sediment control program. (a) The
Commission shall estlablish minimum 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 pf the advisory board shall be from the public
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at large having no direct pecuniary ?}Ekxmsx/gnd at least two members shall
be from local govermments.

(b) To implement this program, the Commission shall develop and adopt
by July one, nineteen hupdred 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.guidelines for carrying out the program shall: A ,

(1) be based upon relevant physical 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, tnans—’
portation, and public facilities and servi :
. (2) include such survey of lands an!iiaters‘as‘may be deemed appropriate
by the Commission or' required by any applicable 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-
spectlon -dt the office of the Commission. ,

§ 21-89.5. Local erosion and sed/ment contral programs. (a) Each district

in thé bommonwealth, 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 guldellnes 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 hot be limited to representatives of such interests as
residential development and construcflon, 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-stamdgrds 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 1nspec—
tion at the principal office of the district. -

).
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(b) In areas -where there 1is no district, a county, city, or town shall
develop, adopt and carry out the erosion and sediment control program and ex-
ercise the respongibilities of a district with respect thereto, as prov1ded
in this act; 5~ except. that the prov151ons for an advisory commlttee shall not
be mandatory. , «

(¢) Any county, city, or town that, prior to July one, nlneteen hundred
seventy-five, has ‘adopted its own erosion and sediment control prog&am which
has been aﬁproved 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 sedlment
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 more than

ne' 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
lias. Any county, city, or town adopting an erosion andg, sediment control pro-
am may designate its department of public works or a milar local government
départment as the plan approving authority or may designate the district as the
gﬁ%ﬁ-approv1ng autherity for all or some of the conservation plans.

(d) If a dlstrlct,,or county, city, or town not in a distrjct, fails to
submit a program to the Commisdion 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 &n appropriate
prog%am to be carried out by such district, county, city, or town. The Commis-
sion shall do. likewise with respect to any town lying within a county which
adopts its own erosion and sediment control program éa%hzuch town ‘does not pro-
vide for land disturbing act1v1t1es within the _town ‘o \Qovered by a local
control program. - N v

§ 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
distyrbing activity after the adoption of the conservation standards by the

istricts, counties, . citiés or towns until he has submitted to the district,

:c ty, city, or town an erosion and sediment contro}l plan for such land dis-

turping activity and such plan has been reviewed and approved by the plan ap-
proving authority. Where land disturbing adtivities involve lands under the
jurisdiction of mor - than one local control program an erosion and sediment

control plan may; at the option of the applicant, be submitted to the Commis-

.sion for review and approval rather than submission to each jurlsdlctlon 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 sucHiiiblan if it determines that the plan meets the conservation standards
of the 1ldtal control program and.if the person responsible for carrying out
the plan certifies that he will 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

«
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standards of .he 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‘planAand 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 givimg the
specific reasons for-its disapproval. When a plan submitt- d for approval under
tHis 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 Ly 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 inadeguacy of the plan to accomr
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 ‘ ' N
(2) 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, consist-
ent with the requirements of this act, are agreed to by the ‘plan approving
authority and the person responsible for carrylng out the plan.

(e) Any person owning, occupving, or operating private ‘agricultural,
horticultural or forest lands shall.not Le deemed to be in violation of this
act for land disturbing activities resulting from the tilling, planting or
harvestlng 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 prov151ons of this act when grading, excavating or

filling.
(f) Any State agency that undertakes a project involviny a land dis-

turbing activity shall file specifications or a conservation plen with the

Commission for review and written comments. The Commissic.. shal_ have sixtyrs
days in which to comment and such comment éhall be binding oq‘the State agency
or the private business hired by the State agency. Indlvidual approval of
separate projects 1s not necessary when approved specif_cations ire followed. |,
The State agency shall submit changes in the cons=z=rvation plan or spec-
ifications as they occur to the Comm1551on and shall subnit specifications
and plans at least annually for review. = _
Further, the State agency responsible for the land iistuébihg activity

shall ensure compliance with the approved plan or specifi-:aticns.
(g) For the purposes of subsections (a) and (b) of Liis section, when

- land disturbing activity will be required of a contractor performing construc-

tion work pursuant to a construction contract, the preparation, submission
and approval of an erosion and sediment control plan shall be the responsibil- |
ity of the owner.

§ 21-89.7. Approved/pla required -fo ‘issuance of grading, building,or -
other permits. ‘Upon the effedtive date of the adoption of the conservation

»
Y
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",if“theupgrmgt isSuing authority or plan approving authority determines that ',

na
&

-standards by the districts, counties, cities (O .%Ownsa when standards have

not otherwise been adopted, no agency authoriZed 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 sedimént control plan or
ce?tificafion of such approved plan fpom the local plan approving authority or
from thée Commission where appropriate,-as wellk,as certification that such plan
will be followed. Such agency, prior to issuance of any permit, may also

require from any applicant a reasonable performance bond,cash escrow, letter
» of credit, any combination thereof, Or such other legal arrangement acceptable

to the agenty, to ensure that emergency measures could be taken by the county,
city or town at the applicant's expense $hould ke fail within the time specified

- to initjate appropriate conservation action which may be required of him as a

result of his land’ activity. Within sixty days of the completiom, of
the land disturbing activity,such bond, cash escrow, letter of credit or‘other
legal arrangement, or the unexpended or unobligated bortion thereof, shall b@ﬁ
refupded to the applicant or terminated, as the case may be: —These requite-
ments dre in addition to all other provisions ¢f law relating to the issuance
of such permits and are mnot intended to otherwise affect the requirements'fzg (
such permits.’ AR, ) C ) ’ L
. § 21-89.8. Monitoring, reports and inspections. (a) Land disturbi
activities where pepmit is issued. With respect to approved plans for @rosion
and sediment control:in connection with land disturbin actiwities which.in-
volve_tpe,issuancé,of a grading, building, or other permit, either the permit

.-issuing authority or plan approving authority shall provide for,periodic inspec-

tions ‘ofi the land disturbing activity to ensure compliance with the approved
plan, and to determine whether the measures required in the -plan are efféctive
in controlling erosion ‘and sediment resulting from the land disturbing activities.
Notice of such right of inspection shgjll be included in the permit. . The owner,
occupier or operator shall be given an opportynity to accompany the inspectors. ..

o

the permittee has failed to comply with:the plan, the authority shall immediately"

_serve upon the permittee by registered or ceytified 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§“6f each notice shall also.be

sent to the issuer of the permit. Such notice shall set forth gpecifically the
measures needed to come ‘into compliange with such Ylan 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 of'this'aéffa@d”

'upon conviction shall ‘be subject to the penalties provided by the act.

(b) Other regulated land- disturbing activites. With respect to approv
plans for eros¥onfand sediment control in connection with-all other re ulated”
land-disturbing activities, the plan approving authority may require of the
person responsible for carrying‘dut the plan such monitoring and reports, and
may make such on-site inspections after notice to the resident owner, -occupier-’
or operator as are deemed necessary ta determire whether the soil erosion-hﬁd.
sediment control measuresﬁiéquired by the approved plan are being properly = ..
performed, and whether such measures are effective in controlling soil erosion
and sediment resulting frop 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 with* the appraved plan, the

v plan_approving.authority shall serve .notice upon, the person who is\responsible,
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for carrying out the plan at;khe address specified by hlmJln hlS zertifioation
at the time of obtaining h;bw@gproved plan. Such notlce‘§hal forgr&the
measures needed for compimﬂﬁc . time w1t in. whgph wéé measure¥shall
be completed. Upon fallure“of s&ch on to’ comply wuﬁth. he specified, per-
iod, he will be deemed fo’ beé. in<V1o on of %he act and upd% conviction. shall
be subject ‘to the penalties prOV1ded by the aétwt . m@gbgﬁ;

(c); Additional prov1s1ons. Notwithstanding thejaééﬁa prOV151ons of
this sectlon the follOW1ng4may be applied: "

(1) Where 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 mays{igesignate
one department to inspect, monitor, report and insure comph&' a4, In“*he event
a district has been desj ated as the plan approving authag sr all or some
of .the conservation p;an ,whe,enforcement of the program! e Withrthe
local’ government department; ‘however, the district may i ), monitor and
maje reports for the Yocal government department.

- .:(2). Where a drgtrlct adopts the local control program and per it issu-
1ng‘author1t1es havé ‘béen estabFiEod a county, city, or town, the district
by joint resplutlon thh the: a-, county, 01ty, or town may exer01se the
responsibilities ‘of the”permlt. -
reports, 1nspe§f&eﬁ§fan" nforcém- 8

~ (3) Where a permit:-issuing authorlty has been established, and such
authorlty is notuvested in: anemployee or officer of local government but is the
Commissioner of- RevenUe Or some othér person, the county, city, or town shall
edgbcise the responsdbliltles of the ‘permit issuing authority with respect to
monltorlng, reports, gnquptlons and enforcement unless such responsibilities
are transferre&’as quwldEd ‘for in the above provisions of this section.
'§ 21-89. 9.¢°Cooperatlon w1th federal and State agencies. The distriets,
cgﬁntles,'crtles_o ﬂtowns Qperatlngqthelr own programs, and the Commission
are authorized .to; eoopqrate and enter into agreements with anx/federal or
State agency . in- connectlon with plans for erosion and sedlment gontrol with
respect to land dlsnurblng activities. .F
U R 21-89. 103" ¢ Appeals. (a) Final de01s;nns of counties, citjes or towns
”ﬁ’und ‘nls act shail be subject to review by the court of record of the county
., 0r city, provided ‘an -appé&al 1S°flled within thirty days from the date of any
r"Eﬁwrltten deolslo' 'dYersely affecting the rights, duties or -privileges of the -
person engaglng - Or proposing to engage in:land disturbing activities.

&f “;‘ (b) Flnal;deciélon of the districts shall be subject to an admlnlstratmvg
s review by -the. Comm1351on provided an appeal is filed within thlrty days from {
theidate of the wrltten decision. 5

" (c) Final decisions 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
Circyit 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-
tion under 88 21-89.6 or 21- 89.8 of .this chapter shall be deémed a ‘misdemeanor
and upon conviction shall be subject to g fine not exceeding one thousand
dollars or thirty days imprisonment for each violation, or both. ..

(b) The appropriate, permit issuing authorlty, a dlstrzﬁt, a céunty, city,-
or town operating its own program, or the Commission may apply to the court gf
record im the jurisdiction wherein the land lies, or to the Circuit Court o
the City of-Richmond should the lands lie in more than® one jurisdiction, for
injunctive rellef to enjoin a V1olatlon or a threatened V103$1on under §8 21-89. 6

3

. 4 v-41 o 'a .




w

or 21 83.8 of this act, without the necessity of showlng that there does not
exist an adequate remedy at law. 4 '“'9 ' ,

'(c) The Commonwealth's Attorney shall ‘ upon requestof a district, county,
city, or town opamating its own program, or’'thé permit, issuing authority, take
legal actlon to enforce the provisions of 'this act. Jhe State Attorney General
shall, upon request of the Commission, take appropriate legal action on behalf.
of the Commission to enforce the provisions of this écf :

(d) Compliance with the provisions of this aﬁp;cle shall be prima

‘facie evidence in any legal or equitable proceeding for damages caused by
erdésion, siltation or sedimentation that all requ1remen ts of law have been
= b met and the complaining party must show negligence .in order to recovee any
damages. .
8§ 21-89.12. Authorization for more stringént standards. A district,
county, city or town is hereby authorized to adopt more stringent soil erosion
“and siltation standards than those necessary to ensure compliance with the
- State's minimum standards, guidelines and criteria. However,.nothing in this
section shall be’ construed to authorize any' dis{rict, county, city or town
to impose any more stringent regulations for plan approval or permit issuance
than thosg specified in,8§ 21-89.6 and 21—83.7., )

§ 21#89.13. Ne' Ximitation 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 %owers or duties presently exercised
by the State er Control Board under Chapter 3.1 'of Titlg62.1 of this Code,
or the powers gr ‘duties of the Department of Cdnservation and‘Economic Develop-
ment as it relate3 to strip mine reglamation under Chapters 16 and .17 of Title
45.1. of this Codel ° _ : - . . , "

, § 21-89.14. Severability. If any provision of this agct is held to be
+unconstitutional or invalid, such unconstltutlonallty or 1nva11d1ty shall not
afrect the remaining provisions of this act.

% 21-89.15. . Nothing in this act shall affect any prpject commenced
orior to the adopt;on of the conservation’ standafds by the districts, counties,

_ cities:or tow&i,_ » r : Ve :
: & Tl : |
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+ Procedures for Plan Submission and Review, On-Site
Inspection, and Ordinance Effforcement

Part II - Erosion and Erosion Contro Planning a

Guidelines for Erosio id Sediment Control
Guidelines for Epdsion and Sediment Control Plans

/
Submission of Eéosion and Sediment Control Plans

PQ

Part III - Erosion and Sediment Control Practices

Overview of Erosion and Sediment Control Practices

P

) ) ) : T '_"..5... .;
Standards and Specifications for Mechagfcal Practices . IR R
£ . . N o '_' o
Appendices for Mechanical Practices o “ﬁ\\ﬁg’/. ' .
. ¢ ,

Standards 'and Specifications for Vegetative Practices
b

Appendix for Vegetative Practices

lgiossary

7Notes——The introduction in *the state handbook cqula be used as the
basis for a rewrite which would be applicable for'the locality.
The ordinance(s) could be placed in the appendix rather thga Part I.

A list of the sources of inform@tion and technical assist for
‘conservation planning should be'\contained somewhere in the local
handbook. . £y ‘ @
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_GLOSSARY’

#

The list of--terms tit follows is representative of those
used by soil scientists, engineers, developers, conservationist
planners, etc. The terms are not necessarily used in_the text,
nonetheless they are in common use in ,conservation matters. The
aim of this Glossary.is.reprEsentativeness, not coﬂ‘ﬁeteness.

Unless indicated by -a dash "<",‘the terms are all from the

GLOSSARY published by the Soil Conservation Society of America.

L
RS

A2

2
S
.

P



AASHO CLASSIFICATION (soil engineering) - The official classifica-

tion of soil materials and soil aggregatt mixtures for highway
construction used by the Amerlcan Association of. State Highway

Officials. ' . ~

P
AGGRADAFION - The process of building up a surface by depos1tlon
.ﬂgw Th1° is a long term or geologic trend in sedimentation. >
vy - : h

‘§C€ﬁgFOOT - lhe volume of water that will cover 1 acre to a depth °

U f 1 foot. . '
_A ‘ 4 :

ALLUVIAL - Pertalnlng to material that is transported and depoS1ted
by runnlng water

L]

ALLUVIAL LAND - Areas of unconsolidated alluv1um, generally stratlfled
‘and varying widely in texturé&, recently deposited by streams,
and sub]ect to frequent floodlng A miscellaneous land type '

ALLUVIAL SOILS - An agonal great soil group of 50113, developed from
transported an elat1Vely recently depos1ted material -

_ for all detrital material deposited or

in transit, byl®®eans, including gravel, sand, silt, clay, and
all variatie nd, mixtures of thede. Unless otherwise noted, .
alluviums grete sol;dated @ :

e A device constructed around a pipe or other
oy aded through a dam, levee, or dike for" the purpose
' seepage losses and piping failures. a

- ANTI-SEEP COL®

Qo
"

- ANTI- VERTEX»DEVICF - A facility placed at the entrance to é pipe
¢onduit .structure such as a drop inlet spillway or ‘hood inlet
spillway to prevent air from enterlng the structure when the'
plpe is flow1ng full. :

/bstDROCK - The more or less solid rock jn place either on or beneath
the surface -of“the earth. It may be\soft or hard and have a

smooth or 1rregular surface. : {

- BEDROCK, DEPTH

: (a) Shallow to bédrock. _ Lesd than 20 1nches to solid bedrock.
*  (b) Moderately deep to bedrock: 20 to 36 inéhes tQ solid bedrock.
(c) Deep to bedrock. 3 feet or more to solid bedrock

,
. . . . +

_ BEDROCK, HARDNES .
Presents no- excavatlon problems with modern equlpment

(a) Softi
Y (b) Medium. Presents some excavation problems with modern
,equlpment s
(c) , Hard. Ushally requires spec1allzed techniques’ such as
drllllng and blastlng for excavatlon e . .
. 286 o
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_ CONTOUR : ) - 4, ?&
n (1) An imaginary lime-on the surface of the earth conneting

. R

L . P S

~

BLINDINGJMATERIAL  Material placed on top of and apound a closed
drain to improve the flow of water to the drain and to prevent
d1splacement during back- fllllng of the trench..

BLIND INLET - Inlet to d drain in whlch entrance of water is by
percolatlon rather than opgn flow channels. w~f AR g
BORROW AREA - A Source of earth £ill material used in the coﬁ%}ruction
of embankments or other earth fill.structures. R o

BOTTOM LANDY - A te¥h often used to define lowlands adjacent to
. Streams. g ' ' B,

- CHANNEL - A natural stream that conveys, water; a ditch or channel

excavated for the flow of water.

4
“

CHANNEL IMPROVEMENT - The improvemen* of the flow ch&racteristics of
a channel by clearlng,_excavatlon, realignment, lining, or
other means in order to increase its capacity. Sometlmes used
' to connote :&annel stabilization. ® . . _ .

. PR

CHANNEL STABI[IZATION - Erosion preventlon and stabiliza 1on/oi
velocity distribution in a channel using jettles, ops,
revetments, vegetation, and other measures .- ! T

CHANNEL STORAGE - .Water temporarlly stored in channels whlle enroute
o an outlet. . : '

) A : %

J

CONDUIT - Any channel 1ntended for the conveyance of water, whether .

open or closed . } )
. -~ _ L
CONSERVATION -~ The protectlon, ;mprovement and use of natural
resources accordlng o principles that‘w1ll’assure their
hlghest economic or social benefits. . 2
€ONSERVATION DISTRICT - A public organlzatlon created under state
enabling. law as’ a spec1al purpose district to develop and carry
out a program of soil, water, and yelated resource conservation,
{ use, and dewelopment 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 disg#hict or.a soil and water conservatiog,district.
0 b ] - .

'

N R . . g

points of the same elezazlon LY
(2) A line drawn on a map nectlng p01nts£§f the same -
elevation. . \ !
’
CONTOUR.DITCH -~ Irrlgatlon d1tch la1d out’ approylmately on the contour.
w . f , . . ‘ '



A e

. ‘ st
- COVER CROP - A close—grow1ng ‘crop grown primarily for
,of protecting and 1mprov1ng 3011 between perlods
vegetation.

e purpese
of permanent
. ’/' A . T .
- CRADLE - A device usually concrete,, used to support a pipe conduit
. , or barrel . - S
/ "CUT - Portibn of 1land surface or area from whlch earth has been
removed or will be removed by excavatlon the depth below

- "f original ground surface to excavated surface,
. P ’/ . . ¢ M -~
y CcUT- ANDhFILL -*Process of earth moving by-excavating part of an )
area and using the excavated materlal for adjacent embankments
or fill dreasm . /
- CUTOFF TRENCH - A long, narrow. excavatlon constructed along the
, PR . center line of a dam, dlke levee or embankment and filled
'$\~ ' ' with relatively igppervious material intended to reduce
’ N seepage of/gater ghrough porous stratal ™
\ -
. . DAM - A barrler to confine or raise water for storage or d1ver31on
s ' to create a hydraylit head, to prevent gully erosion, or for .
s retention of so;f? rock, or other debris. ° 2
o o DEBRIS - A term applied to .the loose material’ arising from the

~

disintegration of rocks and vegetative materlaliiiransportable o
by streams, ice fr floods. , N

P DEBRIS DAM - A b, ier bullt across a stream channel to reta1n rock
sand, gravel, silt, or other materlal, ' ‘ ¥

' -’ ’ ,
. -
. \\/ .y ﬂEBRIS GUARD - Screen or grate at the iritake of a channel dra1nage
© uJﬁﬁ or pump structire for the pu ose of stopplng debrls. _

-* DEGRADE - The alteratiorr of a channel cggsed by erosion and scour *
of the channel bottqg i : o~ :

Y ' h
DETENTION DAM - A “&am constructed for the purpose of femporary v
, _ storage of streamflow or surface runoff and for*releasing the’
' stored water at controlled rat ) ’

- DESIGN HIGHWATER - The elevatio

of the water ‘surface as determlned'
N by the flow condltlons :

t e des1gn floods.

-

of time for which a fac111ty is expected
ended function. ‘ Ly

\4 [ .
DESIGN LIFE - The perig
to.perform its I

r control water,

iver to prevent- over:
ular body of igneous
ad acent roo%s or cuts -

especially one built along the-banks of a,
flow of lowla a levee. (geology)
rock that cut:dacrosi the’ strutture o
massive rocbs. - -

S, .- 288
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. 4 ) ‘ K E . . q@‘
‘DISCHARGE (hydraullcs) -.Rate of flow, specificaljy fluid flow, a
volume of fluid passlng a peint per unit time, commonly
. ‘expressed ‘as cubic feet per second, mllllon gallons. per day,
) gallons per m1nute, or cublc meters per second
DISCHARGE COEFFICIENT (hydraulicé) - The ratio of actual rate of ,
* = .+ flow to the theoretical rate of flow through orifices, welrs T L
.14Er othler hydraullc structures ‘ , )
R * : !
DISCHARGE 'FORMULA | (hydraullcs) -7A formula to calculate rate of
) .flaw of fluld in a ¢onduit’dr ‘through ‘an opening. For steady
" flow dlscharge, Q=AV, wherein Q is rate of flewy A is _cross-
! sectlonal area .and V is mean velocity. Common units are cubic
feet per second, square feet, and feet per second réspectlvely .
To calculate the mean velocity, V for un1form flow 1n plpes
or .open channels. See. Manning's Formula. :

" S
- DIVERSION - A channel w1th or witho t a supportlng .ridge on the

A lower 31de'constructed across or at the bottom:df & slope
for the purpose of 1ntercept1ng surface runoff. See terrace.
P
N -
y DIVﬁﬁa&ON DAM - A barrler built to divert part or all of the
water from a str'eam into a dlfferent course.

DIVERSION TERRACE - Dlverslonﬁ, which differ from terraces An that : o
they conslst of individudlly 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, ) C
;o reduce the number of waterways, and are sometimes used in ’ o
' “connection with stripcropping to shorten the "length of slope J
- so that the strips can effectively control erosion. See ) : )
}i‘ terrace.  * ) . '
oo ol S o o _
DRAIN ' , . : E B P ~
" (1) A buried pip& or other conduit (closed dra1n) . J
(2) A ditch’ (open drajin) for. carrying off surplus “surfac X
water or groundwater. . ! ¢
(3) To provide channels, such as open ditches or closed dra1ns
. so that excess wdter can be removed by surface flow op by
. ' internal flow. E\
9#)/ To lose water?(from{zhe soil) by percolatlon

o DRAINAGE « ~ R _
’ (l) he removal ofLexcess surface water or groundwater from » . . g§i§

f land by. means of surface or subsurface drains. i . B

/ (2) - Soil -characteristics that affect natural drainage. - i’

VDRAENAGE S0IL - As a natural condition of the soil, soil drainage . .
_ refers t¢ the frequeqcy and duration of periods ‘when the soil S e
~ is free of saturation{ for example, in well-drained soils the ‘ "é
‘ " 'water is removed readily but not rapidly; in poorly drained N




(O : e ' KR _ f
. 'soils the root zone is waterlogged for long perlods unless
‘ artifically drained, and the roots of ordinary crop plants
cannot get enough oxygen: in excessively dra1ned soils the ' ,/”f*,_-
water is removed so completely that most crop plants suffer « .~ !
from lack of water. Str1ctly speaklng, excessively dralned
soils are a result of excessive runoff due to steep slopes’ or .
{ow availabde waterholding capacity due to small amounts of
'silt and clay in the soil material. The following classes: are
used to express, soil’ ‘drainage: ' s !

Well dralned ~ excess water drains away rapldly ‘and no
-mottling occurs within 36 inches of the surface.
Moderately well "drained - water is removed from the 5011
somewhat slowly, resulting in small but® significant .
. perlods of wetness. Mottllng occurs between -18 and .o
) . %36 inches., A
Somewhat poorly drained - water is removed from the soil
slowly enough to keep it wet for significant periods -
but not all of the. t1me. Mottling occurs between 8 :
and ‘18 inches. :
Poorly drained - water- is removed so slowly that t Lo
soil is wet for a large part of the time. MO?~ g // '
ocqurs between O and 8 inches. 1 B
Very poorly drained - water is removed so slowly that the
water table remains at or near the surface for the L N
lgreater part of the time. - There, maﬁ,also be perlods
-of surface ponding. The soil ‘has -a black to gray surface/ ’
layer wlth mottles up to. the surface.

DRAWNDOWN - Lowerlng of the water surface (1n open channel clow),
water table, or plezonetrlc surface (in- groundwater i’f:) .
resultlng from a withdrawal of water. . ‘3 // .

DROP INLET SPILLWAY - Overall structure in whlch the water: drqg
thrqugh a vertlcal riser connected to a d1scharge condubﬁ

. A

DhOPvSPILLWAY - Overall structure in which .the %water drops’ 7wer a

' - ‘vertical- wall onto an apfpon at a lower elevation. _il :
g c
Eo DROP STRUCTURE ~ A structure "for dropping water to a I we#’level and
: ' R ‘dissipating its surplus energy; a fall. -A drop may !
ofwertlcal or inclined. Syn. drop. g

A
./
- .

EARTH* DAM -~ Dam constructed of compacted SOll materlals{ -
4
Y

4 - EMBANKMENT - A man-made deposit of soil, rock, or otheq materlal\\\xin
: used to form an impouridment. :/ N :
: " N
. - %MERGENCY SPILLWAY - A vegetated earth channel used t s\ fely convey
: flood d1scharges in excess of the capacity of th P 1ncipal a
- splllway. : .os

Lll\
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. - ENERGY DISSIPATOR - A’device used to reduce the «nergy of flow&\fh :
) water. :

)

ERODIBLE (geology and. soils) —-Sﬁsceptible to erosion.

" EROSION ' - .
- (1) The wearing away of the land surface by running water, v
y wind, ice, qr other geological agents,,including such | °
' processes as, gravitational creep. -

(2) Detachment and movement of soil or rock fragments by

™~ pater, wind, ice, or gravity. The follOWing ‘terms are
used to describe different types of water erosion:
.
ACCELERATED EROSION - Erosion much more rapid than normail,
or geologic erosion, primarily as a result of the
influence of the activities of man or, in some cases !, _
i of other animals or natural catastrophies that expose
e . base surfaces,.for example, fires.

N a

by geological processes acting over long-* geologlc
periods and resulting in the wearing away . -of mountains,

" the building up of floodplains, coastal plarns, etc. .
Syn. natural erosion. .

\\\\\\\ ; ~ . 'GEOLOGICAL EROSION - The normal or natural erosion causedP

GULLY EROSION - The erosion process whereby water accumulates\
in narrow channels .and, over shdrt periods, removes,
the soil from this narrow area to considerable. deptns,
ranging from 1 to 2 feet to as much as 75 to 100 feet.

NATURAL EROSION - Wearing away of the earth's surface by ' -
- o water, ice, or other natural agents under natural :
environmental conditions of climate, vegetation, etc.,
undisturbed by mah Syn. geological erosion .

NORMAL EROSION - The gradual erosion of land used by man
ich does not ‘greatly exceed natural erosion. See
tural erosion. ¢oa

RILL EROSION - An erosion process in which numerous.small’
. v channels only sevepnal inches deep are formed; occurs
~ ] ' : mainly on redenily disturbed and‘exposed soils See rill.

SHEET EROSION - Thexremoval of a fairly uniform layer of
soil from the land sqrfaée by runoff water.
_ . . .
SPLASH EROSION - The spattering of small soil particles
caused by the impact of raindrops on wet soils. The i
loosened and .spattered particles may or may not be
_subsequently removed by surface runoff.
. v . . ’ v
EROSION CLASSES (soil survey) - A grouping of erosion conditions based

-

=~
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on the degree of erosion or on characteristic patterns.
Applied to accelerated erosion, not to normal, natural, ‘or

geologlcal erosion. Four erosion classes are recognlzed for
water erosion and three for wind erOS1on

EROSIVE - Refers to wind or water having sufficient velocity_to
cause?erosion. Not to be confused with enodible as a quality
of soil. '

éa mountain range is generally on that side nearest the ‘sea.

FLAT - Sectlon of streéam 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 materiadls, with coarse rubble,
boulders or bedrock occasionally evident.

FILTER BLANKET - A.layer of sand and, ur gravel deslgned to prevent
the movement of fine grained soils.

'ESCARPMENT - A steep face or a rldge of h1gh land; the escarpment of

FILTER S%RIP - A long, narrow vegetative planting used to retard or’

collect sediment for the protection of leGPSlODS, drainage
" basins or other structures. :
- )
FLOOD - An overflow or inundation that .comes. from a river or other
body of water and causdés- or threatens damage. N S
\ v
FLOOD CONTROL - Methods of facilities for reducing flood flows.

FLOOD CONTROL PROJECT - A structural system 1nstalled for protection

.of lapnd and improvements from floods by the construction of T
dikes, r1ver embankments cE%pnels, or dams.

FLOODGATE - A gate placed in a channel or closed condult to keep
out floodwater or t1dal backWater. e

»

' FLOOD PEAK - The- hlghest value of the $tage or discharge attained

by a- flood, thus, peak stage or peak dlscharge. o

FLOODﬁLAIN - Nearly -level land situated;on elther side of a channel
whlip is subject to overflow floodlng € .

FLOODROUTING - Determlnlng the changes iptthe rise and fall of -
flobdwatér as it proceeds downs tream through a valley or
reservoir.

.FLOOD STAGE - The stage at thch overflow of the natural banks of

a stream beglns\to cause damage in the reach in which the
elevation is measured.

< ES

FLOODWATER RETARDING STRUCTURE - A ‘structure provldlpg for
temporary storage of floodwater and for its controlled release
P ' - J‘ i
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ELOODWAY - A chanrel, elther natural, excavated - or bounded by dlkes
and leyees, used t0 carry excessive flood flows to redace
floodlét Sometimes considered to be the transitional area
between the actlve <channel and the floodplaln.
» ¢ .
, —-FLUME - A dev1ce constructed to convey water on steep grades linéd’
- & with' eros1on reslstant materials. .
. s N SN .
FRAGIPAN - A natural subsurface horizoh with high bulk densSity
‘relative to the solum above, seemingly cemented -when dry but
show1ng.a moderate to weak brlttleness when moist. The layer ,
is. tow in organic matter,.mottled, slowly or very slowly
permeable to water, ard us shows accasional or frequent
bleached cracks formlng poiygon It may be foung in profiles.
of eitHer cultivated or v1rg1n ‘soj1ls but not ‘in calcareous S
-_materlal -

-

A -

- .FREEBOARD - A vertical dlstance between the elevatlon of the design
L highwater and. the top of the dam, levee, or dlvers1on ridge. ,

GAGE OR GAUGE - Device for reglsterlng prec1p1tatlon water level
dlscharge velocity, pressure temperature, etc.

e -GAGING'STATION - A selected section of a stream chawgel equipped

’ with a gage, recorder, or other faCllltLﬁS for determining
stream d1scharge '
GRADATION ( eology) - The~ brlnglné‘of a Surface or, a stream bed’to
grgdg;Sby runnlng water. As used in connection with &
‘sedT entatlon and fragmental products for enginéering evalua-

Y
tion, théfterm kiadatlon refers to the fréquency distribution .
of the various stzed gralns that constltute a sedlment soil,
" or other materlal : - :

GRADE . : . & -
(1) The'slope of\a\road, channel, or matural ground
+ (2) The finished surface of a canal Red, roadbed, “top of
embankment, or bottom of excavation; any surface prepaned
.. ' for the support of construction like paV1ng or laying a
conduit. oy T
(3) To finish the surface of a canal bed ‘roadbed, top 6f
. embankment or bottom of excavatlon.* ,
GRADED STREAM - A streaﬁ in whlch, over a perldd'of years, Jthe slope
. is delicately adjusted to provide, with available d1scharge
« and with preNalllng chanftel characteristics, just the veloc1ty
‘required for trapsportation of the load (of sediment)’ supplied
from the drainage basinv The graded profile is a slope of
- . transportation. It is a phenomenon in which the element of -
time has a restricted connotation® Works of man are llmlted

. to his expgrience.and of ‘design and construetion.

N -
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: GRADE STABILIZATION STRUCTURE - A structure for;the—purpose of
: . stab111Z1ng the grade of a gully or other watercourse, thereby
" preventing further head cuttlng or lowerlng of the channel

grade - ’
hY

R GRADIENT - Change of elevatlod\ veloc1ty pressure, or other
charactepdis LCS per unit lengthy slope.
o ~ ~ - GRADING - Any strlpplng, cutting, fllllng, stock plllng, or any
< _ . comqinatlon theredf and shall include the land in its cut
and filled condition.

. . GRASS - A member of the botanical family @ramineae, characterized.
’ by bladelike leaves arranged on the culm or item in two ranks.-

‘GRASSED WATERWAY - A natural or constructed waterway, usually bwbad
and shallow, covered with erosion-resistant grasses,.used to ,
" conduct surface water from cropland
: : : o
.. = GULLY - An incised chanmel or miniature valley cut by concentrated
runoff but through which water commorrly flows only, during
~ . snow. A gully mdy be dendr1t1c or branching or it may be
’ linear, rather long, narrow, *and of uniform width. The .
distinction bétween 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, equlpment.
Syn arroyo. See eroslon, rlll

T

GULLY EROSION - See eroslon. - S, : .

GULLY CONTROL: PLANTINGS - The planting of forage, legum/ or woody
plant see seedlings, cuttings, or transplants sin sgullies to
. ‘establish ‘or pe-establish a vegetative cover adequate to control
[ A runoff and\eroj\pn and 1nc1dentally produce useful products. e
HABITAT =" The envrponment in which the llfe needszof a plant or ™~
animal are sup lied. . . PR .
) Y - . 4

HEAD (hydraullcs) - : ,
(1) The height of watexr 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 & unit weight would have to fall to.
<. release the average energy, possessed. Used in various .
compound terms such as pressure head, veloc1ty head,

' and lost head. : )

HEAD GATE *- Water control structure, the gate at the entrance to~aw
conduit. . s “

HEAD LOSS - Energy ‘loss due to. friction, eddit
N o or d1rect10n of flow. See friction head

) S 204
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- HEAbWATER ) . \.
(1) The?source of a stream. - Ly
(2) The water upstream. from a structure or point on a stream.
LN ’ \'

= HIGHWAY EROSION: CONTROL - The preventlon and’ control of erosion in'

T ¢ ditches, at cross drains, and on fills and road banks within*
" a highway right-of-way. Includes vegetative practices and
;'structural practlces ' o g

cr' v ¢

)HYDROGRAPH - A graph show1ng for a given ] p01nt on a stream or for a

2 given point in any dralnage system the discharge, stage,
. veloc1ty,'oﬁ§other property of water with respect to time.

[ 4
t

[y

T+~ IMPACT BASIN r‘A device used to dissipate the energy of flowing

. % & -Water. Generally constructed of concrete in the form”of a
’ ‘partially depressed or partially submerged vessel and, may
H utilize baffles to d1551pate veloc1t1es. '

IMPOUNBMENT - «Generally, at art1f1c1al collectlon or storage of
.water, as a reservoir, pit, dugout, sump, etc. See reservoir.,

N INFILTRATION - The flow of,a liquid into a substance thrcugh pores

'or other openings, connpting flow into a soil in contradlstlnc—

tion to the word,percolatlon,whlch connotes .flow through a’
Porous, substance. . . . . o

o

"INLET (hydraulics) 3 : ' e
(1) A surface connectlon to a closed drain.- - -
L (2) ® structure at- the dlver51on end of a bonduit.
' .(3) The upstream end of ~any structure through which water
- may flow. . : .
o PR (W : 1

~ INOCULANT - A peat carrier'impregnatedjwith bacteria which forms a

_ symbiﬂtic relationship enabling' legumes to utilize atmospheric .

nitrOgeh. Most legumes require a‘specific;bacteria.\ -
‘ i - B
- t
INOCULATION - The ‘process of introducing pure or m1xed cultures or
.+ micro-organisms into natural or- art1f1c1al cultural medla.

v
- : - .
N S - . N

INTAKE ' .
(1) The headworks -of a conduit, the place of diversion.’
(2) ,Entry.of water into soil. Sge infiltration.

INTAKE RATE - The rate of entry of &ater tho 5011 éee infiltration

rate.
+ - INTENSITY - Sée rainfall intensity..,

! . . <o ' » .
—~INTERCEPTEON (hydraullcs) - The process by. which precipitation is
caught and held by.foliage, twigs, and branches of trees,
<. “shrubs, and other vegetation. Often. used for "1ntercept10n

v o~ \ _\ o .
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’ = ‘loss" or the amount of water evaporated from the _ .
pre01p1tatlon 1ntercepted 7 : S &

INTERCEPTION CHANNEL - A'I!annel excavated. at the top of earth cuts,
at the foot of slopes or af other critical places to 1ntercept
surface flow; a catch drain. Syn. 1nterceptLpn ditch.

: INTERCEPTOR DRAIN - Surface or subsurface draln, or a combination
. , of both de51gned and ‘installed to 1ntercept flowing water.
INTERFLOW - That portion of rainfall that 1nflltratgb 1nto‘the soil
and moves laterally through the upper soil horizons until
_** intercepted by a stream channel or until it returns to the
surface at some p01nt downslope from its p01nt of infiltration.

-
©

, INTERMITTENT -EAM - A stream or portlon of a stream that flows only
iy in direct response to precipitation. It receives little or . : 2
no water from springs and no long-continued supply from meltlng
snow, or other sources. It is dry for a large part -of the year
ordlnarlly more than 3 months.
INTERNAL SOIL DRAINAGE - The downward movement of water through the
‘soil profile. The rate of movement is determlned by the;
_texture, struﬁture, and other characteristics of the 3011 :
profile and underlying layers and by the height of the water T
table, either permanent or perched. Relative terms for - '
expre551ng internal drainage  are: none, very slow, slow, medium,
rapid, and very rapld v o

S
( .
N
>

v
- -

. LAND - The total natural and cultural environment within which
production takes place; a broader term than soil. In addition

. . to soil, its attributes include other physical conditions, such
~ //J' as mineral deposits, climate, and -water supply; location in

: relation to centers of commerce, populations, and other land,
the size of the individual tracts or holdlngs; and ex1st1ng plant
cover, works of jmprovement, and the like. ~ Some use the terms~
loosely in other{ senses: as defined above but without the
economit or cultural criteria; especially 1n “the expre551on
"natural land" as a synonym for 'soil"; for solid surface
of the earth; and also for earthy surface f ations, especially
in the geomorphologlcal expresslon "land form" , '

3\

LAND CAPABILITY - The su1tahlllty of land for use without permanent
' damage Land capability, as ordinarily used in the United States,
is an expre551on of the effect of physical land ‘conditions, .‘w\\:
N

s

including cllmateﬁ on the’tgtalahpltablllty for use without
damage for crops that requige regular tlllage, for grazing, fo
. woodland, and for wildlife hand~capablllty involves ' .
, _ cdénsideration of (1) the risks: of‘ﬂand dapage from erosion an® - 4
b, , : otherycauses and (2) the ‘difficulties in land use owing to - g
’ r ' phy51cal land characterlstlcé, 1nclud1ng climate. : :

‘

4 . *
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LAND CAPABILITY CLASSIFICATION - A grouping of kinds of so;ls into
special units, subclasses, and classes accordlng{to thblr
capability for intensdive use and the tpeatments required foy
sustained use, prepared by the Soil thservatldn Service, DA,

~ LAND "CAPABILITY MAP - A map showing land capablllty unlts, suBtlasses
ang classes, or.a soil survey map colored to show land
capablllty classes. 3 _ . . ,

Y

(

LAND CAPABILITY UNIT - Capablllty units provide more spec1f1c and
detailed information for appllcatlon to specific fields on a . -
farm or ranch than the subclass of the land capability T
.o %' classification. A capability unit is a group of soils that
- are nearly alike in suitability for plant growth and responses
) to the, same- Elnds of soil management.

LAND C#ASSIFICATION - The arrangement of land units into various .
categories based on the properties of the land or its suit-
. ability for some partlcular purposé€. :
1 : v
LAND FORM - A d1scern1ble natural lanhdscape, such as’'a floodplain,
stream terrace, plateau, valley, etc. ' .
LEGUME - A member of the legume or pulse famlly, LegumlnoSae. One
of the most 1mportant and widely distributed plamt families.
The fruit is a "legume" or pod that opens along two sutures
. when ripe. Flowers ar® usually papilionaceous (butterflyllke)
Leaves are alterndte, have stipules, and are usually compound. iy |
Includes many valuable food and forage species, such as the ' igégj_
' peas,, beans, peanuts, cloves, ‘alfalfas, sweet clovers, E :
l lespedezas, vetches,. and kudzu Practlcally all legumes are
rn1trogéh fixing pYants..

- LEVEL SPREADER - A*shallow channel excavation at the outlet end of
a diversion with*a level sectlon for the purpose of d1ffus1ng

the dlverslon outflow
A

LIME. - Lime, from the strictly chemical standpoint, refers to .only

’ one compound, calcium oxide (Ca0); however, theqterm "lime" is .
commonly used in. agrieulture to include a great varlety*of '
z materials which are “usually composed of .the oxide, hydrox1de, or

carbonate of calgium or of calcium and magnesium. The most
.commonly used Fforms of agricultural lime are ground ‘limestone
(carbonates), "hydrated lime (hydroxldes) bumnt lime (ox1des)
marl, and oyster shells . .

) LIME AGRICULTURAL - A soil amendment cons1st1ng pr1nc1pally of
_calcium carbonate but includin@tmagnesium carbonate -and: =~ . -
perhaps other materials, used gz furnish calctum and magnesium
carbonate and perhaps other materials, used to furnish calcium
and magnesium as essential elements for the growth, of plants.
and to neutrallze s01l ac1d1ty

~




¢

- “LIMING - The applléatgon of lime to land, pr1mar11y to reduce soil
\ acidity and supply calcium fopr plant growth. Dolomitic
) limestone supplies both calcium and magfiesium. May also .
. ’. improve soill structure, %rganlc matter content, and nitrogen
content of the soil by enc ging the growth of legumes and
soil microorganisms. Liming an acid-soil to pH value of about
6.5 is desirable for ma1nta1n1ng a high degree of avallablllty
of mbst of the nutrient elements required by plants.

o - LIQUEFICATION - (spontaneous- llqueflcatlon) The uddEn large -
. . decrease of the shearlng,rgilstance of a cohe¥iqQnless soil,
structure from shock .other type

caused by a collapse of th
Qf'of strain and associated with a sudden but temporary increase
in the pore-fluid pressure. It involves a temporary transfor-
mation of the material into a fluid mass. .
- LIQUID LIMIT - The moisture content-at which the soil éasses from a
plastic to a‘liquid state.  In engineering, a high liquid lim™
«' + indicates that the soil has a high conten of clay and low
- capacity for supporting loads.

a

L]

- LOAMY - Intermedlate in texture and’ propert1es between fire- textured'
o and . coarse- textured soils.

LOOSE ROCK DAM - A dam built of rock without the use of mortar ‘a
' rubble dam. See POCkalll dam. T

>

MADE LAND - Ares fllled with earth or’ earth and trash mixed, usually
made by or under the control of man; A miscellaneous land type-

MANNING'S FORMULA (hydraullcs) - A formula used to predict the”
velocity of water flow in an open channel or p1peluxzs

.

1.486 r 2/3 S 1X2
[ o R 'V = ==;:.;::=:=:==:=:=.\_

_wherein.V is the mean velocity of flow in feet per second; T is
.. the hydraulic radius; s is the slope of the energy gradient or
. for assumed uniform flow the slope of the channel in feet per
foot, and n is the roughness coeff1c1ent or retardance factor -
- of the channel lining. . . ' S~

N 4 ' )
"MEAN DEPTH (hydraullcs) - Average depth; cross- sectlonag’ea of a
stream or channel d1v1ded by its surface or top width,

‘MEAN VELOCITY - Average ve1001ty obtained by d1v1d1ng the flow rate
(dlscharge) by the cross- sectlonal area for that given cross-
sectlon. :
‘o
MEASURING WEIR - A shaped notch through which water flows are measured
~ : Common shapes are rectangular trape201dal and triangular.

. - ' '\"-/_- / Lo
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MECHAﬁICAQ“ANALYSIS.— The analytlcal procedure-by which soil
« - panticles are separated to determlne the partlcle sizey_

dlstrlbutlon : - . ¢
. @ .
MECHANICAL PRACTICES ~-'Soil andxsater conservation practices that
¢ prlmaraly change thecﬁur?ace of\the 1and or that store,
- coggey, regulate, or dlépose of runoff Water without excé551ve"
Oe a . .

ioh. .. - ® - T *
ry .

]

1]

»

7

MOVEABLE DAM - A moveable barrler that ‘may- bex opened in whole or in
part, permittlng control of the flow of~water through or over

v
¥ the dam. - X
- " ¢ o . - t
- 7

- (1) - An organic sqgil in which the Drganlc matter is well
- decomposed .(USA usage).

N (2) A soil conta1n1ng_20 to 50° percenf organic matter.

- ..,,-\ r» .

TMULCH - A natural or artificial layer of plant residue or other

materlals, covering the land surface which conserves moisture,
' .holds soil in place, aids iIn establlshlng plant cover, and
‘minimlizes température fluctuatlons
PO
NORMAL DEPTH - Depth of flow .in an open conduit durlng unlform flow
for the given conditions. See uniform flow.

" OPEN DRAIN - Natural watercourse or . constructed open channel that .

- conveys drainage water.

s

OUTFALL - Point where water flows from a ponduit,‘stream, or drain.

OUTLET - .Foint of water disposal from a stream, river, lake, tide-
water, or artificial drain. *

" OUBLET CHANNEL - A waterway constructed or raltered prlmarlly to carry

water from man-made structuresf such as terraces, {ile llnes
and diversions.

OVERFALL --Abrupt change in stregm channel elevatlon, the part\gf
, ‘a dam or weir over which the water flows.
ke S

' PEAK DISCHARGE - The maximum 1ns§ahtaneous flow from a glven storm

condltlon at a specific locdtion

PERMEABILITY - Capaé?ty 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 ynder a given
hydraulic gradient. ’/?RP C

PERMEABILITY, goil - The quallty of a soil hOPlZOD that enables water
or &ir to movefthrough it. The permeability of a soil may be-
limited by the presence of one nearly impermeable horizon even
though the others are permeable. : .

299
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}) ' — PERMEABJLITY - The rate at which water will move through a ¢+ 77
N saturated soil. o . \ o I .
. . . ) - “ l i . A' '0
> (a) Slow - Less than 0.20 inches per hour.. )
’j {b) Moderately slow - 0.120 to 0.63 inches per hour. bfL

(c) Mo e;ate —v0.534t0'2.0 inches per "hour. " b, ¢
*(d) Moderately rapid ~ 2.0 to 6.3 -inches per. hour. 4
(e) Rapid - More, than 6.3 inches per Hour.. L
"pH SOIL - A numerical measure of the acidify'br hydﬁbéen ion %Ctiviyy
of a soil. The neutral point is pH 7.0. All pH values below-

" ///; . 7.0 are acid and gll above 7.0 ére;alkaline.
i t } - < ) & AR
- - PIPE.DROP - A circular conduit used to convey1w§ter down steep .
grades. . o o L ) "~>

‘-‘PLASTICITY'INDE¥'— The numerical differencéibetheen’the liguid limit
: “and the plastic limit; the range of moisture content within.
- jpich the soil remains pfstic.

- PLASTIC LIMIT - The moisture content at which a soil changes from a
~semisolid to a plastic state. [ |
. ' - . N
- _ 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 curreff 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 - Generally constructed of fermanent material
: and designed to regulate the normal water level, provide flood
" protection’ and/or reduce the frequency of operation of the
« . emergency spillway. L’ ' :
- RATIONAL FORMULA - Q=CIA. Where "Q" is the peak discharge measured !
: in cubic feet'per second@lC" is the runoff coefficient re-

flecting the ratio of ru to rainfall, "I" is the rainfall °
intégsity for the duration he storm measured in inches per -
hour, agg Eﬁ" is the area of the contributing drainage area /s
measjured’ ifi acres. Y -

RILL - A small intermittent water course with steep sides, usually
only-a few inches deep and; hence, no obstacle to tillage

operations. . ‘ A . ¢
RILL EROSION - See erosion. - ’

RIPRAP - Brokpn.rock, cobbles, or boulders placed on earth .surfaces,
such as the face of a dam or the bank of a stream, for -

! . 300
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. protection against the action of water (waves); é{:; appl¥ed to
/7~ .., brush or pole mattresses, or brush and stone, other similar

materials used for ‘soil er8ion control. -~

. a-
‘l ks s
- RISER - The inlet portions of drop 1nlet spillwdy that. extend
vertlcally "firom the .pipe condult barrel #0 the water surface.
o
IVRR BASIN - The Unlted States has been di
water resourcé reg@ons (river bas1ns

—

v

ided into 20fmajor 7
C | -
/{;
. . ' {

“ROADSIDE E7§SIéN CONTROL - See, h}ghway osxén-cont??i. .1
I: 7, *

- ®ROCK-FILL DAM - A .dam compo ed of loo Ye .rock. usua;>§ dumped in place,'\
often with “the upstr art constructed of ﬁandplaced or: derrick-

placed rock and faced with rolled earth or W1th an 1mperv1ou& )
surface of concrete, tlmber or steel

-’

LS

/

RUNOFF (hydraulics) - That portlo/ of the precipitation on'a™ N

drainage area that is discharged fro he area in stream channels.

Types include runoff 'groun water r ff or seppagé

' 4

SEDIMENmil Solid materIal both mlneral andﬁorganlc that is in
. suspension, i;(yEing ‘transported, or has been moved from its)
sifte of originfby air, water, gravity, or ice and has come/to'
rgst on the ‘earth's surface elther above or below sea level
J ‘

-- SEDIMENT BASIN - A depression formed from the censtruction of a

barrier or dam ullt at-a su1table location to retain sediment

* and debris. _-‘ : 7 s ‘ .

I

" SEDIMENT DISCHARGE - Thé quantity of sediment, measured in'dry

-weight or by volume, transported through a stream.cross-section. .

. in a givén time. Sedlment discharge consists of both suspended

~n load and bedload. ;’fw
i . .

SEDIMENT GRADE SIZES - Measdrements of sediment and soil particles i
; that can be sepana%:d by screening.y A committee on P W

sedimentation’ of the National Research Council established a
. \Flassificationfof textural grade sizes for standard use. ¢

L :
SEDIMENT LOAD - See sediment discharge.

SEDIMENT POOL - The. reservoir space allotted to the aecumulation of’
&9 submerged sediment dur1ng the llfe of the sttucture. é

SEEDBED - The s01l prepared by natural .or artificial means to’
promot° the germ;nat:on of seed and the growth of seedlings.

« -

" SEEPAGE .

(1) Water escaping through or emerglng from the ground alaong an

S extensive line or surface as contrasted with a spring where_
. the water emerges from a localized spot.

N >
. ' 31)1
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. (2) The process by whlch water percolates through the s01l.
- . (3) (percolation) The slow movement of graV1tatlonal water .
, ) through the soil. - ; - l .
« . . _ . ) N .‘Q ’ L ;_i
‘SILT Iy v )
S N (l) A s01l separate cons1st1ng of partlcles between,6/05 and
. 0 Qomllllmeter in equlvalent diameter. See ﬁoll
} . separates.’
(2) a soil textural lass. See soil texture.

- -
- ~ . A
~ ! Coa . L] “

’/’)- : SILTI&Q\ See sedlmeat L > e
v ‘L - -~
» ASILT LOAM ~ A soil- textural class contalnlng a large amount of silt
L « and small qkantltles of.sand ‘and- clay.. See soil texture. ‘
4 '] ‘. . .

=/

o 186 e -

%” STLTY CLAY - A soil texturals €élass containing a ?elatlvely large ; f-;
. @ount of silt and’ cla‘* and a@mall' amount of sand. See soil ' \
Ce Aexture. : . S :
..4 "\’ —~ '.‘- '* ~ \5’- . . N ‘. RU

SILTY CLA¥Y LOAM - A s01l texturgl olass contdining a relatlvely
large amount Qf silt, a lesser quantity of clay, and a stlll
smaller quantlty of sandl See s01l texture.

v

% .. . | SLOPE - Degxree of deV1atlon of a surface from the horlzontal
) usuall?qﬁhpressed 1n‘percent .or degrees
l A ' N
~ SLOPE CHARACTERISf%CS - Slopes gay be characterlzed as concave - .
(decrease in steepress-in lower portion), uniform, or convex L
, , (increase in steepness at base). Erosion is strongly affected
' " . by shape, ranked in order of increasipgggrodibility from,

_conca%e to uniform to tonvex.

v“ s

= SOIL - The unconsolldated mineral and organlc materlal on the

‘ impediate surface of the eart t serves as a natural medlum
- for the growth of land plants.

/

- SOIL HORIZON - A layer of soil, approximately paralled -to the g
surface, that. has.distinct characteristics produced by soil l

- forming factors

-

 SOIL PROFILE - A vertical section of the soil from the surface »

through all horlzons, including c horlzons T .jﬁgﬁ“
"SPILLWAY - An open or closed channel or both, used to convey-excess
water from a reservoir. It may contain gates, either manually

\"f' or automatlcally contolled, to regulate the d1scharge of
-7 excess water. R
- STABILIZED CENTER SECTION - An area in the bottom of a grassed i -

"7 waterway protécted by stone, asphalt,: ‘edncrete, or other
material” to prevent erosion.

STABILIZED GRADE - The slope of a channel af'whlch ne1ther erosion
~- - 302 - -
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nor déposition occurs. - . 3 . . s/
r 1

v 4 . . - B -/

- STORM FREQUENCY -. An expression or medsure. ‘of how .often a hydrologic/"_
event of a given size or magnltude should on an average be %/. a
equaled ‘or exceed¢d. The- averagé“should be based on ‘a - /

_ reasonable sample. K - 3 . ' /

T
3 J

\STREAMBANKS - The usual boundaries, not the flood boundarles, of
' «a-d¥tream channel. nght and left banks are named faC1ng /
R downstream.
VAR AR R i . 5 - o
STREAM GAGING - The quantltatlve determination of stream flow*using
’ gages, current meters, weirs, or other measuring instruments
. ‘at selected locations. See gaglng station. . - - :
STREAM LOAD -,Quantity of selid.and d;ssolved/materlal cafrled by a
stream. See sediment load. . .

[

‘
¢ ! .

{-SUB§OIL - The B hg@izons of s01ls ‘with d1st1nct.profrles. In soilsg
. with weak prdrile development the subsoil can be defined as :
¥ the’ soil below the plowed soil (or its equ;valent of surface,
soil), "in which roots normally grow. )Although & -common term,
it cannot ‘be defined accurately. It has beén carried over g;
frdm early days when "soil'™™ was conceived only as the plowe
"soil and that under 1t as the“"sub501l" .

r /1'

SUBWATERSHED - A watershed subdivision of unspeczfled size that S
v forms a convenlent natural unit. - s

/
-. TERRACE - An embankment or comblnatlon of an embankment and channel
" across a slope to control-erosion by dlvertlng or storlngég¥ E
surface runoff instead of permltting 1t to flow uninterrupted
down the slope. :
‘ : \ - .
TERRACE INTERVAL - Disfance measured either vertically or horizon-
tally between corresponding points on two adjacent terraces.

. TERRACE OUTLET CHANNEL - Channel usually haV1ng a vegetative
' cover, into which the flow from one or more terrace is dis-
charged and conveyed from the field.
TERRACE SYSTEM - oA series of teﬂraces occupying a slope and’
discharging runoff into one or gore outlet channels. ﬁ)
TILE, DRAIN ‘- Pipe made of burned clay, conorete, or similar material,
in short lengths, usually laidPwith open joints to collect
and carry excess -water from the soil,

TILE .DRAINAGE - Land drainage by means of a series of tile llnes
- **'lald ata- spec1f1ed depth and grade: -

.~ TOE DRAIN.- A. dra1nage system constructed in the downstream portlon
. : , A

o



-~
3

. " WATER .CUSHION - Pool of water maintained to absorb the 1mpact of waten

- »
’
. * i

)
¥ .
of an earth dam or levee to prevent excessive hfgdrostatic.
pressure. . q

2 * . - . a

3

' — TRASH RACK - A structural device uged, to prevent debgls fxl

g enter1n splllway or other hydraulic structu

\

UNIFIED SOIL CLASSIFICATION SYSTEM (englneerlng) - A classlflcatlon o
| system based on the identification of soils accérd;ng to their
partlcle size, gradatlon plast1c1ty 1ndEx, and iquid llmlt.
4
UNIFORM FLOW - A state of steady flow when the mean ve1001t/ and
o crosa;sectlonal area are equal at all sectlohs oﬁ a, reach
UNIYERSAL SOIL LOSS EQUATION - An equation used for tqp des1gn of
ar -erosion control sxgtem A = RKLSPC wherelﬁ A = avegpage
R jal soil loss in tons per acre per year; R = alnfall
.factor K = sadl ePOdlblllty factor; L = length 3f slopé; S =
percent &f" slope. P =’conservation pract1Ce factiory; and C =.
cropplng and management factorr. (T = soil loss: olerance
valle that has bﬁen asslgned eaclht soil expressed T/A/Year)
VEGETATIVE PROTECTION - Stablllzatlo f eroslve_or se lment
producing areas by coverlng the soil with: . - \ , =
. h . - . o N
(a) . Permanent seeding, produc1ng long-term vegetatlve cover\
(b) Short term seeding, produc1ng temporary vegetatlve cover,
' or .
() ,Soddlng, produ01ng areas covered w1th a turf of perennlal
sod forming grass. : 1 .

WATER CLASSIFICATION - Separat;on of water of an area ,into classes
accordihg to usage, sich as domestic’ consumptlon f1sher1es,'
recreatlon industrial, agrlcultural nav1gatlon, waste
disposal, etct. ) =

WATER CONSERVATION - The physlcal ‘control, protectlon management
and use of water resources in such a way as to maintain crop,
~grazing, and-fprest lands; vegetal cover; wildlife; and wild-
life habitat fr maximum sustained benefits to ‘people,
agriculture, 1 dustry, commerce d other segments of. the
national economy pV4 , .

- WATER CONTROL (soil and water conservatlon - The physical control
- of water- by sudh measures’ as conservation practices on the land,
channel improvement, and installation of structures for water
retardatlon and sedlment detention (does not refer to legal
control -or water rlghts as deflned) jj '

flow1ng from an overfall structure.'

WATER DEMAND - Vater requ1remen s for a partlcular purpose such as
- .irrigation, power,,mun1c1pal supply, plant transporatlon, or

Ld
° , S, . ‘ ‘
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. " ’ . '
storage. : .. R - -

.

WATER DISPOSAL 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 level land, it may. include only
surface drains or both surface and subsurface drains.

WATER: QUALITY STANDARDS - M#nimum requ1rements-of purlty of water
For various uses; for example, water for agricultural use in -
fxrrlgatlon systems should not exceed specific levels of sodium

, {bicarbonates, pH total dissolved’ sai:s, etc.

Yy

-

-WATER RESOURCES (The supply of groundwat rjﬁnd surface water- in a

given area. ) -
. . B ’ . i V. A
WATERSHED AREA - All land and water Wlthln the confines of a
drainage divide or-a water problem area consisting 1n wholeor
in part of land need1ng dralnage or irrigation. :
. K
WATERSHED LAG - Time from centep of mass,of effectlve rai%fall to
peak of hydrograph. -
e — . Y \ R ) —:J

WATERSHED MANAGEMENT - Use, regulation,~and tr nent of Water and-
»1and resources of a watershed to accompll stated objectives.
C :
WATERSHEQ PLANNIﬁb - formulatlon of a plan to use and treat water

’ '

~and land resources. o - . N

) . . »

* l»v._

WATERWAY - A natural course'or constructed channel fog the flow of
) water. See grassed waterway. .

WEIR - DeV1c® for measurlng “or regulatlag the fg of water. ) L

LN
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