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COVER PHOTOS

Intermal erosion that was discovered in dme for the
wner o draw dovwn the reservoir and prevent (ailure
ol the b,

Top: Shallow subsidence aon the downstresom
slope of the dam.

Middle: A cavity in the dam, revealed when the
embankment was excavaled with @ back-
hoe i the ey of the subsidenice
alter the reservoir was lowiered,

Bstroim: {:Il:v.'-l.lp of the cavivy, & feer wide and
extending 85 feet inw the embankmaei
from the downstreawmn o ol the dam.

INTRODUCTION

nternal erosion of soil particles from

within a dam by water that seeps

through the dam (called piping by dam
engineers) s one of the most commaon

canses of ailure of carth dams.

Internal erosion is especially dangerous
because there may be no external evi-
dence, or only subtle evidence, that it is
taking place. A dam may breach within a
few hours alter evidence of the internal

erasion becomes obwvious.

Internal erosion may develop the first
time water is impounded behined a dam,
or it may develop over many vears. You
cannot assume that your dam is safe
against internal erosion just because it has

performed satsfactorily for many vears.

Internal-erosion failures are often associ-
ated with “penetrations”™ of dams, such as
outlet pipes buried in the embankmeni
and concrete spillways that cross the
embankment.

An experienced dam engineer may be
able o detect the subtle signs of internal
erosion during routine periodic inspec-
tioms, but vou should be aware of what
signs to look for between inspections, [
vou do observe signs of internal erosion,
vou should get help from an experienced

dam engineer.




WHAT IS INTERNAL EROSION?

Internal erosion of an earth dam I!::lk-e:\. [,ﬂ:;n;q_'
whin water that seeps through the dam curmies
soil particles away from the embankment,
foundation, or abutments of the dam.

[F the seepage that discharges at the down-
stream side of the dam carries panicles of soil,
an elongated cavity or “pipe” may be eroded

backward ward the reservoir through the
embankment, foundation, or an abuiment, A spring dischanging at the downstresm e of
an embankmienn

When a backward-croding pipe reaches the
TESEIVOIT, 3 |.".|I.|:-'-Il'l:r|:|i'|i|. hreac hilla._'.’ ol the
clam will almost cer@minly ocour. A pipe i
was discovered hefore it reached the reser-
voIr 15 shown i the photos on the cover of
thiz brochure.

Internmal erosion usually akes place in
-e'[|1~:|:u:|4'\. ol erosion and iz II.iI|'J_?|I!' il |'|||.||:|1|,:.'

witler inlerspersed with periods of clearwate

discharge or no discharge an all, Internal

- 1 L - : .l' : . - - T3 Ayt ¥ — .
ergsion may be aking place even il there is Within two hours, the spring beeame much
na visible discharge of warer or il the water larger . . .

thiat 15 clischarging from the sail on the down-

streqm sicle of a dam s not muddy.

warih akan “pipe” formed
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Sehiematic viesw of iniernal erosion

e sen ewridy dbon emnixankmeni. ol Bater the dam Siled!




CAUSES OF INTERNAL EROSION

Posor design of the dam,

Deterioration of outler pipes and other
]h'1|l.'|.1':l.2|il..l!|1h throwgrh the dam, -e*nFl-eil:'i::lII'.' r

pa—

rusting of cormigated-metal pipes and
apening of joints or poor scaling of joinis

in concrete pipes.

P Costrcion—Ilor I.""..:'Illl.l}l‘l.'- imaclie-
quate compaction of the embankmeni
around pipes and other penetrations of
the embankment; placement of nnsuitable

materials in the embankment

Secpage from the dovwmsiream side of the
dam and failure to inspect the dam and 1o

construct remedial measures if needed.

In cold climates, freersing and thawing of
embankment soil next w outler pipes,

behind 11'|.|.i||i|1j_!I 1'.'._|_||t:_ oI I:u_'l““il]l] |h1_-

Moor slabs af spillways {simmilar w frost
Caoprrodled coomugeted-mcial ouilen pipe removed

heaving in higlweavs), which may open
= 5 - I franm & dam that had developed large sinkliobe

cracks in the soil thar, in oeen, become

avenues ol internal crosion in dams

lrees on the cmbankment bl n'.i|||_1 (T,
followed by the development of springs
where the roots of the trees have heen |

pulledd our of the ground. |

Rotting of the roots of dead trees on the
dovwnstream side of the dam. The holes
lefe by roating of the roans become poten-

tial avenues for internal erosion

Animal burrows on the upstreany or down-

Fuilure o @ concree daim catiaed] W anerrial

stream slopes of an embankment dim, crosion of the sl abamment (shown @t ammow)



WHAT TO LOOK FOR

SIGNS OF IMMINENT DANGER

:'l.fllih'l:-. WalleT I:'Ii\l:'l'l.:-ll"H-ll'lf_ll [ 1|||_- Ii'!l‘n':n-
atream sidle of a dam or from a drain or
low-level outler pipe, which may indicate
that the dam is Failing.

Smkholes or subsidence amvwhere on the
embankment or an abutment. Water

I]"'I"'.]"j: il:”":l 8 ".il'll‘l.htl‘li' .I-H..I':m- [I“'- L ﬁl Sinkheele an I||:' crest o an earth diom. |

surface on the UAsErEsiem sl e ol a dam is reservodr was lovwered, aned a V0-fesar-cliamene

: avily was Touncd under the sinkhols
cspecially dangerons, b o T R

SIGNS OF POTENTIAL DANGER

Water discharging on the downstream
slope of an earth dam or within a few
hunedred feet downstream from the dam.
Look for any acoumulation of sediment

dovwnstream from the discharge,

Waber [l :-l.vl."l:l'l!_{ .||||:|||||_l| the ownside of a ]:iF]f.‘_ Spring (rust-colored water) thae developsed

concrete spillway, or other strocture thal where the root Ball of o tree pulled out of the

I ] I\ |_I|I'-||III||'| mear the dowisirenmn Lol @ ||.||||
Prencirles e errber kimenl.

Trees that are uprooted on the embank-
ment or abutments or in the valley botiom

immediately downstream from the dam.

Dead trees (the rotting roots of which
may become avenues of intermnal erosion )
on the cmbankment or abummenis or in
the valley bottom immediately doswn-

siream Irom the embankment.

; Faduire of an carth dao by intermnal erosion
wnimal burrows on the embankment. along conerete owtlen pipe.



WHAT TO DO

IF YOU SEE SIGNS OF IMMINENT DANGER

Immediately, call 911, call the emergency
number of vour state dam safery office,
and implement vour emergency action
plan if vou see:

Mudely water or a larse low of clear water
discharging (1) from soil amvwheres on the
downstream side of the dam, (2 next o a
spillway, pipe, or other structure that pene-
trates the embankment or abuimenis, o

13 trom drain |:-i||¢"-; i the embankment.
A lavge new sinkhole (more than 8 inches

in dinmeter) or new subsicdence amvwhere

o the embankment or abunmenis,

YOUR STATE DAM SAFETY OFFICE

—

IF YOU SEE SIGNS OF POTENTIAL DANGER

As so0n as |'|1 |.-.~i'i|1||._', CONLACT viouur siale
dam safety engineer or other qualified
professional dam engineer 1o inspect the
dam if vou see:

."-.|:|Iil1ﬂ.'~ that discharge a small 'E“*'-'”'-il"' oif
clear water on the downsoream ~.I.|];.,- oif
the embankment or in the valley bottom
within a few hundred feer downsiream

from the dam.

A small quantity of clear water flowing
next o a pipe, spillway, or other siructure

that penetrates the embankmen.

Water discharging near the roots of a living

o clead tree,

Cormosion or deterioration: of the visihle
portion of a low-level outlet pipe or othe

structure that penetrates the embankment.

v ree uprooted on the embankment or in
the valley bottom within a few hundred

feet dovwmstream from the dam.

A small new sinkhole (less than 8 inches
il'l diameter) oF animal |1'|||1'|'|'.'. 0l A -::|||:|
sinkhole or subsidence anvwhere on the

embankment or abutmenis.,



