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ICOLD Bulletin 109, Appendix 1

It is possible to increase by over thirty

1 .P]feSeIltatiOH per cent the nile water availability

Reported failures are classified under the following headings : Low cost technologies to improve

reservoirs storage

Dam category : gravity, arch, buttress and multiple arch, embankment

Cause of failure ; for embankment dams: overtopping during construction, first filling, operation (by
overtopping or internal erosion)

Height (higher/lower than 30 metres)

Dates of failure and construction (pre-/post-1930).

Reservoir capacity, dam length and number of lives lost are also shown where known.

2. Failures

Most reports of failures were taken from ICOLD Bulletin 99 “Dam Failures Statistical Analysis".
However, about twenty of the failures mentioned in the Bulletin were not classified, through lack of
data or because they were not due to the Irerein classified causes, and 15 of the failures in this

Appendix do not appear in Bulletin 99 (mark X).

Many failures of dams of moderate height have probably gone unreported ; very few failures of large
dams 10-15m high have been reported, although they represent 20 per cent of ail large dams. In
addition, there are few reports on the 700 Japanese dams built before 1930 or the thousands of dams

in the non-industrialised countries impounding less than 10 hm3. These three groups together
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represent one-third of all large dams and 5 per cent of reported failures, so that 50 to 100 large-dam

failures might have gone unreported.

3. Dam Numbers in Tables

Figures for the number of >30m dams built are reliable.

Classification of Reported Failures - Dam Construction

For <30m dams, there is a large margin ofuncertainty on the number built, mainly

in the height range 10-15m, especially embankment types. The figures in the tables (2 000 pre-1930, 7

000 post-1930) are estimates for 15-30m dams and do not allow for 10-15m structures for which

failures do not seem to be generally reported.

Gravity Dams (Concrete or Masonry)/

Barrages-Poids (Béton ou Magonnerie)

<30m

400 built before 1930 : 11 failures

1500 built after 1930 : 1 failure

350 built before 1930 : 11 failures

1500 built after 1930 : 0 failure

Volume
Year of of Bumbsr
Name Failure b Heght | Length |Reservoir of
of Dam |Country Année Completion Hauteur|Longweur| Vol Comments | ¥Victims
MNam du| Pays de Année (m) ﬁ] udugme Commentaires| Nombre
Barrage Rupture d'Achévement Ret de
i Victimes
(hm?)
First filling fallures / Buptures au premier remplissage
=10hm?
Austin | usa | 1893 1893|118 330 | J M 7
Bayless usa | 19211 1909) 16| 160 13| Cleo
Granadillar | Spain | 1934 193022 170 | 01l M B
Failures in operation / Ruptures en seérvice
sig Algeria |1885 wgsefza] 4 slum| 10
Bouzey France [1895 1sgofzz| 520 7| M [100
Angels USA  |1B95 -|15] 120 M 1
Elemali Turkey |1916 1893|123 298 1.7|FM K
Tigra India |1917 1917|25] 1340 |12¢ |F MJ1000
Elguiau [W) GBE  |1925 1908)12) 1000 4] C 10
Zerbino [taly 1935 1924|118 70 |10 FClion
Pagara India 1943 1927)27) 1440 (100 |FM b
Chikkahole India 1972 1966 30| 670 |11 |FM
>30 m
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Classification of Reported Failures - Dam Construction

Volume
Year of of Bumbsr
Name Failure Var of Height | Length  |Reservoir o
of Dam |Country Année Completion Hauteur|Longweur| Vol Comments | Victims
MNam du| Pays de Année (m) ﬁ] udugme Commentaires| Nombre
Barrage Rupture d'Achévement Retenue wc::ﬂﬁ
(hm?)
First filling fallures / Buptures au premier remplissage
=10hm?|
Puentes Spain | 1802 1791 69 | 291 |13 M|e00
Cheurfas | Algeria | 1885 ige4l 42| [/ |17 M 10
Elwha River | USA 1912 1912] 33| 135 g9l M 0
Kundli [ndia 1925 1924] 45| 160 13| M
5t Francis Usa 1928 1926 62 | 213 &7 Cles0
Failures in operation / Ruptures en service
Fergoug [ M,Eeria 1881 | 1871|33] 300 |30 | FM |200
Fergoug 1 Alperia | 1927 | 1885)43] 300 |30 FM L]
h&';m (ward | Germany | 1943 | 1913fa0] ; |i3e | m)izoo
Eder fwar) [X) | Germany | 1943 | 1914]48] s00 |200 | w1007
Xuriguera Spain | 1944 | 1902]42] 165 L1] FM 7
Ehadakwasla [ndia 1981 1879 33) 1400 1137 | UM 1000
C=Concrete / Béton
M=Masonry / Magonnerie
U=Upstream dam failure / Rupture du barrage amont
F=Failure dur to flood / Rupture par crue
Arches (First Filling Failure) /
Voites (Ruptures au premier remplissage)
Existing Dams
Barrages existants
600>30m / 300<30m
Volume
MName Year of Year of of Nur:::er
of Dam |Country iailnu:: Campletion I-IliﬂE:lL:r anﬁm Rﬁwnlr Comments | Victims
Mom du] Pays de Annde (e1) ﬁ] ndu&me Commentaires| Nombre
Barrage d'Achévement de
Rupture RF;:?#B Victimes
=10hm?|
Vaugn Creck Usa 1926 | 1926 |19 95 7 K
Malpasset France 2959 | 1954 |66 | 222 |47 f | 420
[dbar Yugoslovia| 1960 | 1959 j3gji0e) 191 /] /

Mo arch failed in operation / Pas de rupture en service

Butresses and Multiple Arches /

Contreforts et Voltes Multiples

Existing Dams

Barrages existants

200>30m/300<30m
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Classification of Reported Failures - Dam Construction

Volume
Year of of Bumbsr
Name Failure Yoar of Height | Length  |Reservoir o
of Dam |Country Année Completion Hauteur|Longweur| Vol Comments | Victims
MNam du| Pays de Année (m) ﬁ] o dugme Commentaires| Nombre
Barrage Rupture d'Achévement Reteniue de
Victimes
(hm?)
First filling failures /
Ruptures qu premier remplissage
>10hm?|
Ashley Usa 1909 190818 | 133 ] 01 B .
Stony River usa 1914 191316 | 330 vl B .
Austin [1 Usa 1915 1915020 | 388 21 B 8
Gleno Italy 1923 192335 | 225 | MV | e00)
Komoro Japan 1928 192716 | 96 0.1 B 7
Selford Sweden | 1944 1923 21 | 200 | 138 B .
Vega de
Terea Spair 1959 11955 33| 270 | 73 Bl 140
Failures in operation / Ruptures en service
Butte [(X) Italy 1965 1952 150 /o3| Mv] -
Leguaseca Spain | 1987 |1958 20070 |01 | MV | 7

B=Butress/ Contreforts
=Multi - Arch [/ Voldtes multiples

Fill Dams /

Barrages en Remblai

Failure under construction by overtopping (Height and volume are those of the completed dam, not
those at the failure time)

() gives the height at time of failure, if known

Rupture par submersion pendant la construction (La hauteur et le volume correspondent au barrage
terminé)

() donne la hauteur lors de la rupture
<30 m

2000 builts before 1930 / 2000 construits avant 1930
7000 built after 1930 / 7000 construits aprés 1930

Volume
of MNumber
Year af
MName of Reservoir of
Dam  |Country ia:ln”:: Ii ﬂg::r anﬁu: Volume | Fill  Victims
Momdu | Pays a ng de Remblai|Nombre
Barrage R ¢ (m) (m) Retenue de
upre) [hum®) Victimes
=10hm3|
wen 5A 14915 |17 247 1] E !
South
Blyderiver| Africa 1924 |21 340 22|E !
Paris (X] [USA 1939 |17 K / ! !
Cheoha
Creek (X) 54 1970 |28 / 11 / /
Elansdrift [P°U 1975 |28 600 3.2|E 10
Africa

>30m
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Classification of Reported Failures - Dam Construction
150 built before 1930 / 150 construits avant 1930
2800 built after 1930 / 2800 construits apres 1930

Volume

Year of R D'I_-“ oir :fumhtr

Na;m afDam Country Failure | Height | Length Volume Fill  Victims
om du Apnnde |Hauteur | Longueur
Pays de Remblai|Nombre
Barrage de [m] [m) Retenue e
Rupture| [buem®) Victimes
=10hm?|
‘Waghad India 1883 |[(32) 32 / 17 E !
Goose Creck USA 1900 | [20) 64 |- S 1 !
Red Rock (X) USA 1910 32 / 16 / !
Lim'l:r]a- Rield USA 1929 |[37) 37|91 J R !
Puddingstone UsA 1930 55 / 22 / !
Cros Brazil 1961 | [35) 54 |e20 730 E/R !
Panshet India 1961 | [49) 51740 214 E 1000
Hell Hole USA 1964 513205] / 2600 R 0
I["’;;‘ Clowd @ | yga | 1964 solzoo  |e3 0
Sempor Indonesia | 1967 G0| 226 56 Rj200
Piedras Spain 1968 40620 &l / !
Culiel Spain 1970 335|154 33 R !
Toa Vaca [X) LSA 1970 65530 ] / !
South

Hornxa Africa 1974 | [24) 48 |300 156 / !
5. Tomas Philippinas| 1976 43 K J ! 1]
Hans South
Strydom (C) Africa 1980 |[18) 57 |525 150 R !

E=Earthfill / Terre
R=Rockfill / Enrochement

C=Cofferdam / Batardeau

First Filling of Fill Dams ( by internal erosion) /

Barrages en Remblai - Ruptures au premier remplissage (par érosion interne)
<30m

2000 built before 1930 / 2000 construits avant 1930
7000 built after 1930 / 7000 construits aprés 1930

512
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E = Earthfill / Terre

R = Rockfill / Enrochement

Foundation / Fondation :

S = Soft / Meuble

Volume
Vear of of Number|
MName of X Year of ) Reservoir af
Dam  JCountry| 'E:;J;: Completion Hliwuteu:.t LDLEDE?"I Volume Fill* |Foundation | victims
Nomdu | Pays | 7 Année () 'Ef;’] de  |Remblzi*| Fondation |Nombre
Barrage d'Achévement Retenue de
Rupture {hm*) victime
=10hm?|
Dale
GHB 1B&4 1843 29 380 3.2 E - 230
Dyt
Molteno |54 1882 1881 15 Bon k2 E - o
Mena Chile 1885 1388 17 200 k1 E R 100
Laks . 54 1859 1859 15 300 (iR E R
Francis
Bila Czecho | 1916 1915 18 240 4 ! N 1
Desna
Ema Brazil 1940 1932 18 370 10 E SR K
Fred
Burr 54 1948 1947 16 100 (2] F 5 !
Lower .
Khajuri India 1949 1949 16 I 43 E I !
B..a'lﬂe Canada | 1956 1956 14 550 |15 E SR !
River
Little
Deer 54 1963 1962 26 110 18 E R 1
Creek
Jennings
Creek 3 54 1963 1962 21 a2 4 R E !
Jennings
Creek 16 54 1964 1940 17 110 0.3 R R K
Hedar .
Nala [nidia 1964 1964 20 17 E - K
sheep e | 1970 1969 18 330 14 E 5 /
Creek
Manivali |India 1976 1975 18 - 48 E - !
Mafeteng|Lesotho] 1988 1988 23 500 7 E R !
>30 m
150 built before 1930 / 150 construits avant 1930
2800 built after 1930 / 2800 construits apres 1930
Volume
Year of of MNumber|
Name of X Year of ) Reservoir af
Dam  JCountry| T':;J;: Completion Himufehuz LuLmTu: Volurne | Fill* |Foundation| victims
Nomdu | Pays | “0 Année ) ';ﬂ’] de  |Remblai*| Fondztion |Nombre
Barrage R d'Achévement Retenue de J
pure [hm?) victime
=10hm?|
ApishapaUsA 1923 1920 35 178 |24 E S/R /
Corpus
Christ 54 1930 1930 il 1240 |79 E 5 !
Menz
Teton 54 1976 1976 a3 qp0 |300 E 5/R 11
*
Fill / Remblai :
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R = Rock / Rocher

Failure in Operation of Fill Dams (by internal erosion) /

Barrages en Remblai - Rupture en service (par érosion interne)
<30 m

2000 built before 1930 / 2000 construits avant 1930
7000 built after 1930 / 7000 construits aprés 1930

Vol
Mame aof ear of Year of Ruu:\l i " I '
(5} [k} . orvolr [kl
Chum Country F:':ém Completion HHﬁ"EJ“ m'-é"'ﬂ"l Volume | Fll*  JFoundation] victims
Nomdu | Pays | ML Annde "{"rl',l""‘r ST de |Remblait| Fondation | Nombae
Barrage " dhchivement ! (] Repenue i
bpture (humt) vhctinmas
b= 1hun?]
Bilberey GH 1852 1845 20 on 0.3 E ! BD
Culb UsA 1858 1851 15 ! 0.5 f i i
Mill River  JUSA 1874 1865 13 10 il 7 7 140
Deica Usa 190z 1873 21 ! ? E ! a
Avallon USA 1904 1093 17 - - E/R ! !
Green Lick JUSA 1904 1901 19 259 0.6 E/R ! a
Black Rock UsS& 1909 1907 21 208 L8 E/R B !
b UsA 1910 1905 18 1zoo fza E/R i i
Hatchtown USA& 1914 1908 1g 240 15 E ! 1]
Hurse
Lsh 1914 1012 17 s000 0 21 E a
Creck R !
Hebrom Uzh 1914 1013 17 11zo | 3 !
Lyman Uzh 1915 1013 19 250 K3 3 g
Lake
Toxaway Usa 19146 190z 19 120 13 E B a
L
Gamber SA 1928 1920 15 540 10 7 - 1]
Castleweod JUSA 1933 1890 8 183 4.3 E B 2
Lake . Uzh 1935 1901 24 400 2.3 E 28 !
Francis 11
Ansconda JUSA 1938 1898 2z N 0.z E ] a
Sinker
Creck Usa 1943 1919 21 330 33 E B 7
Stockton Lsh 1950 1950 28 100 0.5 J - !
Tixrcsan Uzh 1953 1828 15 L] 1.4 E ! !
Ahraura Inadia 1954 1954 26 50 sl E ! !
Pampulha  |Brazil 1954 1941 18 350 18 E ] a
Mill Creek  JUSA 1957 1889 z0 B4 0.3 E B 7
Alamo
AE Lsh 19460 1960 21 - a.6 E 3 i
Hyogiri Korea 1951 1940 15 11 0.2 E B 139
St
Shnelicate Sh 19461 19012 8 IA00D  EE E B 7
Emery Uzh 19455 1850 16 130 0.5 E B !
Manak .
Sagar Inlizy 1947 1962 16 19300 210 E 7 100
La Laguna [Mexico | 1969 1012 17 &75 4.3 E SR a
Caulk Lake US4 1973 1950 20 134 07 E R !
Wheatland [USA 1973 1960 13 2000 11 S ! !
Hinds
Lake Canada| 1982 1980 12 5200|7500 E R 1]
Sri
Kantala 1986 1869 27 2500|135 E R 127
Lanka
ualil
Q US4 1988 1984 24 610 |50 E ! 1]
Creak

Failure in Operation of Fill Dams (by internal erosion) /

Barrages en Remblai - Rupture en service (par érosion interne)
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150 built before 1930 / 150 construits avant 1930

>30m

Classification of Reported Failures - Dam Construction

2800 built after 1930 / 2800 construits aprés 1930

Volume

Year of af MNumber
Name of i Year of . Reservoir] of
Dam  |Country Tn:;: Completion Himug‘uz MIEDEE'"I Volume | Fill* |Foundation| victims
Nomdu | Pays | 7 Année ) 'Ef;'} de  |Remblai*| Fondztion |Nombre
Barrage Ru d'Achévement Retenue de

pture| (hm?} victimes

=1 0hm?|
English | Usa | 1esz 1878 30 100 |1& R R /!
Graham
Loke usa | 1923 1922 34 335 |zo0 E 5 K
Baldwin| cs | 1083 1951 71 198 |11 E 5 5
Hills
Walter
B | US4 | 1978 1967 51 2268 ;e I o
Ghattara| Libya | 1977 1972 38 217 ssle 5/R 0
o | NHew
Ruahiki |, | 1981 1981 3z | srooo |3 I 5/R I
Embalsel e | 1984 1979 42 220 |so E 5/R 0
Aromaos
* Fill / Remblai

E = Earthfill / Terre

R = Rockfill / Enrochement

Foundation / Fondation

S = Soft / Meuble

R = Rock / Rocher

Fill Dams / Barrages en Remblai

Failures in operation by overtopping / Ruptures en service par submersion

150 built before 1930 / 150 construits avant 1930

>30 m

2800 built after 1930 / 2800 construits apres 1930

8/12
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Volume
of Number
Year of
Mame of Year of Reservoir of
Dam Country iﬂl”;: Completion I-FHE:H L“ngm Volume Fill | wictims
Mom du Pays r:ln Annde auteurjlongueur de Remblai| Nombre
Barrage Ru ® ld'Achivement (m) [m) Retenue de
pturef (hen?) victimes
=1 0k
Torside GR 1855 16854 3 270 6.7 E 8
Walout
Crove UsA 1890 1688 33 120 |11 R 129
Sweetwater |USA 1916 1911 35 200 |54 E J
Lower Otay |USA 1916 1901 46 170 |52 R 30
Grabam
Lake UsA 1923 1922 34 330 220 /
Kaddam [ndia 1959 1957 40 / 215 E G
Rincon (X] |Paraguay| 1959 1945 50 1100|9000 / S
Swilft UsA 1964 1914 57 225 |37 E/R 19
Dantiwada |India 1973 1969 Gl 137 4ol E J
Euclides da
Cunha Brazil 1977 1960 Gl 312 |13 E G
Sales de
oli Brazil 1977 1958 40 660 |25 u
Tous Spain 1982 1980 7 780 |50 R G20

E = Earthfill / Terre

R = Rockfill / Enrochement

U = Failure of Upstream Dam / Rupture de barrage amont

G =)Jamming of Gates / Non-fonctionnement des vannes

S = Spillway defect / Défaillance du déversoir

Fill Dams / Barrages en Remblai

Failures in operation by overtopping / Ruptures en service par submersion

2000 built before 1930 / 2000 construits avant 1930

<30 m

7000 built after 1930 / 7000 construits aprés 1930

912
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Valume
?E.EI ol Year of . RE::‘-’D:ir HUT:fth
NameofDam | oo o | P39 ) completion | Hleight | Length o ve | min | victims
:::;;'; Pays ""”;‘:E Année HEI‘IE"I L”';f‘nl]"’": de  |Rembilai|¥ombre
Rupture d’Achévement Retenue _ d_g
[hm™} victimes
»10hm’|
Blackbrook[ |GB 1799 1797 28 160 [0z E !
Killington GB 1836 1820 18 250 |34 E !
Tabia Algeria | 1865 F; 25 F; F; / !
[ruhaike Japan 1868 1633 28 700 |18 E 1200
South Fork  USA 1889 1852 21 |8 E/R | 2200
lohnstown  JUSA 1889 1842 22 {9 / G
Chambers
ok UsA 1891 1885 15 213 K E 5
Lake Vera USA 1905 1880 15 51 I R !
Chambers
e USA 1907 1885 15 240 |10 E 5
Wisconsin  JUSA 1911 1909 18 BO |24 R D
Hebron I1 USA 1914 1913 17 | 1120 |x E !
Ezﬁ;‘“ USA 1916 1915 25 g30 |49 E !
Mammoth  USA 1917 1916 23 {13 E 51
Oversholser  |USA 1923 1920 16 247 |18 R !
Oklahoma  USA 1923 1920 16 365 |26 / !
ScottFalls  [Canada | 1923 1921 15 250 |11 R U
Mac Mahon  USA 1925 1924 17 137 01 E !
Dykstra USA 1926 1903 15 F; I R !
Balsam USA 1929 1927 18 91 | E !
Briseis Australia | 1929 1926 17 137 il r 11
Wagner Creek JUSA 1938 1912 15 98 07] E 1
Heiwaike Japan 1951 1949 22 B2 02| E 100
Ashizawa lapan 1956 1912 15 I I E !
Kaila [ndia 1959 1955 26 213 |14 E 5
Kharagpur  |India 1961 1956 24 { |ss E !
Ogayarindo  |lapan 1963 1944 24 100 016 E !
Cazadero USA 1965 1906 21 55 |16 R !
Ovcar Banja  [Yugoslav | 1965 1952 27 Fi 3| E G
Wesley E Seale |USA 1965 1958 25 | 1804 [374 / G
Pardo Argentinz| 1970 1949 15 &0 o1] R 25
Lake Barcroft JUSA 1972 1913 21 62 3| E D
Whitewater
ool UsA 1972 1949 19 137 os| E !
Lower Idaho  JUSA 1976 1914 15 275 I / U
Bolan Pakistan | 1976 1960 19 530 |89 E/R 20
Dhanibara  |India 1976 1975 20 st E !
La Paz Mexico | 1976 F; 10 | 1600 [x / 80
Machu India 1979 1972 26 | 3900 [101 E |Gzo00
Gotvan Iran 1980 1977 22 710 |x / 200
Dibbis [X) Irak 1984 1966 17 650 |50 7 I
Moppikoski  [Sweden | 1985 1967 19 175 |07 E GO
Spitskop SA 1988 1975 17 760 |61 E D
Bagaudo Nigeria | 1988 1970 20 | 2100 |22 E !
E‘;"’”mm 5 Africa | 1988 1923 20 116 |33 I !
Mitti (X) [ndia 1988 1982 17 900 |19 E D
Belci Romania | 1991 1982 18 420 |12 E G20

10112
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Links

Classification of Reported Failures - Dam Construction

Volume
of Number
Year of
Marme of Year af Reservoir] of
Dam Country iaﬂu;: Completion :I ﬂst LuL&ngth Volume Fill | victims
Nam du Pays r:!n Annde auteurjlangucur de  |Remblai|Nombre
Barrage R ®  ld'Achevement (m) (m} Retenue de
uphire) (hm?) victimes
=1 0km?|
Torside GB 1855 1854 31 270 6.7 E s
Walnut {104 1890 1688 33 120 |11 R | 129
Grove
Sweetwater|USA 1916 1911 35 200 |54 E J
Lower Otay |USA 1916 1901 46 170 52 R 30
Grabam
Lake UsA 1923 1922 14 330 220 I
Kaddam India 1959 1957 40 ! 215 E G
Rincon (X] |Paraguay| 1959 1945 50 1100 (9000 ! J
Swiilt UsA 1964 1914 57 225 a7 E/R 19
Dantiwada |India 1973 1969 Gl 137|460 E
Buclidesdalp o | 1977 1960 61 | 312 |13 E G
Curba
Sales de
oli Brazil 1977 1958 40 660 |25 E u
Tous Spain 1982 1980 7 7a0 50 R G20

E = Earthfill / Terre
R = Rockfill / Enrochement
U = Failure of Upstream Dam / Rupture de barrage amont
G =Jamming of Gates / Non-fonctionnement des vannes

S = Spillway defect / Défaillance du déversoir

Fill Dams / Barrages en Remblai

Failures in operation by overtopping / Ruptures en service par submersion
<30 m

2000 built before 1930 / 2000 construits avant 1930
7000 built after 1930 / 7000 construits aprés 1930

G = Gates Jamming / Non-fonctionnement des vannes
U = Upstream dam Failure / Rupture de barrage amont
S = Spillway defect / Défaillance du déversoir
E = Earthfill / Terre

R = Rockfill / Enrochement

% Printable version
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* ICOLD (International Commission On Large Dams)
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