356-1
SO L CONSERVATI ON SERVI CE

STANDARD AND SPECI FI CATI ONS
DI KE (Ft)
STANDARD
Definition

A enbanknent constructed of earth or other suitable materials 1:0
protect |and against overflow or to regul ate water.

Scope

This standard applies to dikes or |levees used to prevent or reduce flood
darmage to |l and and property, for flow control in conjunction with floodways or
to i npound or regulate water for fish and wildlife managenent.

Di kes are divided into classes determ ned by the value of the |and,
crops, and other inprovenents and the hazard to life within the area to
be protected.

Pur pose

To permt inmproverment of agricultural land by preventing overfl ow and
better use of drainage facilities; to prevent danmage to | and and property;
to facilitate water, storage and control in connection with wildlife and
ot her devel opnments; and to protect natural areas, scenic features, and
archeol ogi cal sites from danmage.

Condi tions Where Practice Applies

Class | dikes are those constructed on sites where:

1. Failure nay cause loss of life or serious danmage to hones, industrial
and comercial buildings, inmportant public utilities, main highliays or
rail roads, and high value | and, crops or other inprovenents.

2. Unusual or conplex site conditions require special construction
procedures to ensure satisfactory installations.

3. Protection is needed to withstand nore than 12 ft. of water above

normal ground surface, exclusive of crossings and sloughs, old channels
or | ow areas.

Class Il dikes are those constructed in highly devel oped and productive
agricultural areas where:

1. Failure may damage isolated homes, highways or minor railroads, or

cause interruption in service of relatively inportant public
utilities.
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2. The maxi mum desi gn water stage against the dike is 12 ft.
Class |Ill dikes are those constructed in rural or agricultural areas
wher e:

1. Damage likely to occur fromdike failure is m nimal

2. The maxi num desi gn water stage against the dike is 6 ft. for mnera
soils and 4 ft. for organic soils. (Exclude channels, sloughs, swales,
and gullies in determ ning the design water stage.)

Design Criteria -All Dikes

In locating dikes, careful considerations shall be given to preserving
natural areas, fish and wildlife habitat, woodl and, and other environnenta
resources. If dike construction will adversely affect such val ues,
concerned public agencies and private organi zations shall be consulted
about the project.

Protection. A protective cover of grasses shall be established on al
exposed surfaces of the di ke and other disturbed areas. Seedbed prepara-
tion, seeding, fertilizing, mulching, and fencing shall conply with
recommendations in |ocal technical guides.

If vegetation will not control erosion, riprap, or other protective
measures shall be installed.

Mai nt enance. All di kes nust be adequately nmintained to the required
shape and hei ght. The nmintenance of di kes nust include periodic renova
of woody vegetation that nmay becone established on the enmbanknent.
Provi si ons for nmintenance access nust be provided.

Design Criteria -Class | Dikes

Location. Conditions to be considered in designing Class | dikes are
foundation soils, property |ines, exposure to open water, adequate
outlets for gravity or punp drainage, and access for construction and
mai nt enance. M neral soils that will be stable in the di ke enbanknent
nmust be avail abl e.

Hei ght. The design height of a dike shall be the design high "Water depth
plus 2 ft. of freeboard or 1 ft. of freeboard plus an allowance for wave
hei ght, whichever is greater. Design elevation of high water shall be
determ ned as foll ows:

1. If dike failure is likely to cause loss of life of extensive high-
val ue crop or property danage, the el evation of design high water shal
be that associated with the stage of the 100-year-frequency flood or of
the maxi num fl ood of record, whichever is greater

2. If dike failure is unlikely to result in loss of |life or extensive
hi gh-val ue crop or property danmage, the el evation of design high water
shall be that associated with the peak flow fromthe stormthat wll
insure the desired | evel of protection or the SO year-frequency fl ood,
whi chever is greater.
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3. If the dike will be subject to flood stages from nore than one stream
or source, the criteria indicated shall be net for the conbination that
causes the highest stage.

4. If the dike will be subject to tidal influence as well as streanfl ow,
the streanfl ow peak shall be assuned to occur in conjunction with the nean
high tide to determ ne the design high water depth.

The design height of the dike shall be increased by the ampbunt needed to
insure that the design top elevation is naintained after settlenent.
This increase shall be not |ess than 5 percent.

Interior Drainage. If inflow fromthe area to be protected by the dike
may result in loss of life or extensive high-value crop or property
damage, provisions shall be included in the plans to provide interior
protection against a | OO year-frequency hydrograph, plus base flow, and
an all owance for seepage, and may include storage areas, gravity outlets,
or punping plants, alone or in conbination

If inflow fromthe area to be protected by the dike is unlikely to result
in loss of |ife or extensive high-value crop or property damage, storage
areas, gravity outlets, or a punping plant, alone or in conbination

shall be included in the plans and designed to handle the discharge from
the drai nage area based on drai nage requirenents established for the

| ocal area or the peak flow fromthe stormthat will insure the desired

| evel of protection, whichever is greater.

In sizing outlet works in conbination with avail able storage, the m ninmum
design stormduration for interior drainage shall be 10 days. If outlet
wor ks are designed using peak flood frequency flows w thout considering
storage, the m ni mum desi gn storm duration shall be 24 hours.

Embankment and Foundation. The embankment shall be constructed of

m neral soils, which when placed and conpacted will result in a stable
earth fill. No organic soil shall be used in the dike. Soil nust have
hi gh specific gravity and be capable of being forned into an enbanknent
of low perneability. The design of the enbanknent and specifications for
its construction shall give due consideration to the soil materials
avai | abl e, foundation conditions, and requirenents for resisting the
action of water on the face of the dike and excessive seepage through the
enbankment and the foundation. The design of the enmbanknment and the
foundation requirenents shall be based on the length of tinme and hei ght
that water will stand agai nst the dike

M ni mum requirenments for certain features of the enmbanknent, the foundation
and borrow pits are as foll ows:

M nimum top width of Class | dikes shall be 10 ft. for enmbanknent heights
of 15 ft. or less and 12 ft. for heights nore than 15 ft. If maintenance
roads are to be established on the dike top, "turnarounds" or passing
areas shall be provided, as needed.

Si de sl opes shall be deternmined froma stability analysis, except that an
unprotected earth slope on the water side shall not be steeper than 4
hori zontal to 1 vertical if severe wave action is anticipated.
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If dikes cross old channels or have excessively porous fills or poor

foundation conditions, the |andside toe shall be protected by a banquette
or constructed berm Banquettes shall be used to provide construction
access and added stability if channel crossings are under water or
saturated during construction. Banquettes shall be designed on the basis
of site investigations, |aboratory analysis, and conpaction methods. The
finished top width of the banquettes shall not be |less than the height of
di ke above nean ground. The finished top of the banquettes shall be not
less than 1 ft. above nmean ground and shall be sloped away from the dike.

A cutoff shall be used if foundation materials are sufficiently pervious
to be subject to piping or underm ning. The cutoff shall have a bottom
wi dt h and side sl opes adequate to accommdate the equi pment to be used
for excavation, backfill, and conpaction operations. It shall be back-
filled with suitable material placed and conpacted as required for the
earth enmbankment. If pervious foundations are too deep to be penetrated
by a foundation cutoff, a drai nage system adequate to insure stability of
the di ke shall be used.

Di tches and Borrow Pits

Landsi de ditches or borrow pits shall be located so the hazard of failure
is not increased. Ditches for borrow pits when excavated on the water side
of di kes shall be wi de and shallow Plugs, at least 15 ft. in wi dth, shal
be left in the ditches at intervals not greater than 400 ft. to forma
series of unconnected basins.

M ni rum berm wi dt hs between the toe of the di ke and the edge
of the excavated channel or borrow shall be:

Fill Height Minimum Berm Width
Less than 6 ft. 12 ft.
More than 6 ft. 18 ft.

A drai nage system shall be used if necessary to insure the safety of a
di ke. Toe drains, if used, shall be located on the |andside and shal
have a graded sand-gravel filter designed to prevent novenent of the
foundati on material into the drain.

Subsurface drains shall not be installed, or permitted to remain w thout
protection, closer to the [andside toe of a dike than a distance three
times the design water height for the dike. If subsurface drains are to
be installed or remain closer than the distance stated, protection shal
consi st of a graded sand-gravel filter, as for a toe drain, or a closed
pipe laid within the specified distances fromthe dike.

Pi pes and Conduits. Dikes shall be protected from scour at punp intakes
and di scharge | ocations by appropriate structural measures. A punp

di scharge pi pe through a di ke shall be installed above design high water
if feasible, or be equipped with antiseep collars.
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Al'l conduits through a di ke bel ow the design high waterline shall be

equi pped with antiseep collars designed to increase the distance of the
seepage line along the conduit by at |east 15 percent. Discharge conduits
of punps placed bel ow the designed water |ine shall be equipped with a
Dayton or a simlar coupling to prevent vibration of the punping plant
being transmitted to the di scharge conduits.

Design Criteria -Class Il Dikes

Desi gn Water Stage. The maxi mum desi gn water stage permtted is 12 ft.
above normal ground | evel exclusive of crossings at channels, sloughs,

and gullies.

If the design water depth against dikes, based on the required | evel of
protection, exceeds 4 ft. the design shall be based on at |east 25-year-
frequency flood. If this degree of protection is not feasible, the
design shall approach the 25-year flood | evel as nearly as possible, and
pl anned fuse plug sections and other relief neasures shall be installed
where appropriate

Hei ght. The design height of an earth dike shall be the design water
depth plus a freeboard of at least 2 ft. or freeboard of 1 ft. plus an
al | owance for wave height, whichever is greater.

The constructed height of the dike shall be the design height plus an
al l owance for settlenment necessary to insure that the design top el evation

i s maintai ned but shall be no less than 5 percent of the design height.

Interior Drainage. Provisions nust be made for adequate drai nage for the
area to be protected by the dike.

Cross Section. The mninmumrequirenments for the cross section of the

di ke where fill is conpacted by hauling or special equipnment shall be as
foll ows:
Desi gn Wat er M ni num St eepest Si de
Hei ght Top Wdth Sl ope
ft. ft.
0-6 6 1-2/2:1
6-12 8 2:1

If soils or water conditions make it inpractical to conpact the dike

with hauling or special equipnment, dunped fill may used and shall have
m ni mum cross section dinensions incorporated in the fill as follows:
Desi gn Water Minimum Steepest Side.
Hei ght Top Wdth Sl ope
fe. ft.
0-6 B 2:1
6=12 10 2=1/2:1
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Si de sl opes of 3 horizontal to 1 vertical on waterside and 2:1 on | andsi de
may be used instead of 2-1/2:1 for both sl opes.

The cross sections shall be strengthened or increased as required to
provi de additional protection against floods of [ong duration. The top
wi dth shall be not less than 10 ft. if a mamintenance road is planned on

top the di ke. "Turnarounds" or passing areas shall be provided as
required on |ong dikes.

The side slopes shall be 3:1 01' flatter on the waterside if severe
wave action is expected 01' if a steeper slope would be unstabl e under
rapi d drawdown conditions. Side slopes shall be 3:1 or flatter on both
si des where perneable soils of |low plasticity, such as SMand M., are
used in construction.

A banquette (or constructed bernm) shall reinforce the |andside toe if a
di ke crosses an old channel or if excessively porous fill or poor founda-
tion conditions justify such reinforcenent. Such banquettes shall be used
i f, during construction, the channel crossing is under water or
saturated. The top width of the banquette shall be equal to or greater
than the fill height of the di ke above the top of the banquette unless a
detail ed investigation and anal yses show a different design is adequate.

Foundation Cutoff. A cutoff shall be installed if there are |ayers of
permeabl e soils or layers creating a piping hazard through the foundation
at a depth less than the design water depth of the di ke bel ow natural
ground level. The cutoff trench shall be sufficient depth and wi dth and
filled with suitable soils to nminimze such hazard

Ditches and Borrow Pits. M ninum berm wi dt hs between the toe of the dike
and the edge of the excavated channel or borrow shall be

Fill Minimum Berm Width
Hei ght

Less than 6 ft. 10 ft.

More than 6 ft. 15 ft.

A landside ditch or borrow pit shall be far enough away fromthe dike to
m nim ze any hazard to the di ke because of piping through the foundation

For di kes having a design water depth of nore than 5 ft., the |andside
ditch or borrow pit shall be far enough away fromthe dike so that a line
drawn between the point of intersection of the design waterline with the
wat er si de of the dike and the |andside toe of a dike neeting m ninmm

di mensi onal requirenents shall not intersect the ditch or borrow pit
cross section.

Pi pes and Conduits. The di ke shall be protected from scour at a punp

i ntake and di scharge by appropriate structural neasures. A punp discharge
pi pe through the di ke shall be installed above design high water, if
feasible, or else equipped with antiseep collars.
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Al'l conduits through the di ke bel ow the design high waterline shall be
equi pped with antiseep collars designed to increase the distance of the
seepage |line along the conduit by at |east 15 percent. Discharge conduits
of punps placed bel ow the designed waterline shall be equipped with
Dayton or a similar coupling to prevent vibrations of the punping plant
being transmtted to the di scharge conduits.

Drains. Drains shall be used where necessary to insure safety of dikes
and shall be located on the | andside, have a graded sandgravel filter
and be designed and installed in accordance with Soil Conservation
Servi ce standards for such drains.

Fi el d subsurface drains shall not be installed or permtted to renmin

wi t hout protection closer to the | andside toe of a dike than a distance
three tines the design water height for the dike. If such drains are to
be installed or remain closer than the distance stated above, protection
shall consist of a graded sandgravel filter, as for a toe drain, or a
closed pipe laid within the specified distance fromthe dike

Design Criteria -Class Ill Dikes

The design criteria shall be based on site conditions for mineral or
organic soils as applicable

Desi gn Water Stage. The maxi mum desi gn water stage permitted in this
Cl ass di ke shall be 6 feet above normal ground | evel exclusive of
crossings at channels, sloughs, and gullies.

If the design water depth against dikes, based on the required |evel of
protection, exceeds 4 ft., the design shall be based on at least a | O
year frequency flood. If this degree of protection is determ ned to be
uneconom ¢ or not physically feasible, the design shall approach the |G
year flood level as nearly as possible and pl anned fuse plug sections

and other relief nmeasures installed where appropriate.

Top Wdth. Mnimumtop width is 6 ft

Si de Sl opes. Mninmumside slope is 1-1/2:1

Hei ght. The minimum freeboard is 1 ft. plus wave height. The constructed
hei ght shall be increased by the anpbunt necessary to insure that the
settled top is at design elevation but not | ess than 5 percent.

Foundation Cutoff. The cutoff shall be installed if necessary to insure
di ke stability.

Ditches and Borrow Pits. M nimum berm wi dt hs between the toe and the
di ke and the edge of the excavated channel or borrow shall be two tines
the depth of the ditch but not less than 8 ft.

Pl ans and Specifications. Plans and specifications for constructing
di kes shall be in keeping with this standard and shall describe the
requi renents for applying the practice to achieve its intended

pur pose.
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