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1909 OUTBURST FLOOD ON COPPER RIVER OUTBURST FLOODS AND NON-OUTBURST FLOODS Table 1.—Information on selected glacier dammed lakes and the areas flooded by outbursts. (Lake area includes the part of the ice dam which shows crevasse evidence of floating on the lake. The areas flooded may include the entire flood plain of the affected rivers listed.
ON FOUR RIVERS Unless indicated otherwise, the lakes are in Alaska and source maps are those of the U.S. Geological Survey ). _
Lake . Lake . '
- Name of Maximum ; ; . Name of Maximum g . .
13 _ . No. Damming Area . Topographic maps and data sources in . No. Damming Area : Topographic maps and data sources in
] Basin lake or area . Comments, hazards, and recommendations s ; Basin lake or area . Comments, hazards, and recommendations s .
4r . p on . - glacier flooded addition to aerial photographs on ; - glacier flooded addition to aerial photographs
12| 140 Salmon River map | depression | {km2)| (mi2) map | dePrEssion | (km2) | (mi2)
uk . " 1 o Salmon 1 | Summit Lake 4.2 1.6 | Salmon Salmon Outburst floods began abruptly in 1961. Future Map, Iskut River 104B, Canada 19 | Trap Lake 1.0 4 | Tsina Tsina River, | Lake drains subglacially and has been recently Map, Valdez (A-6), Alaska
N st~ 4 © River (British River outburst floods may occur at 1- to 2-year in- Map, Salmon Glacier, British Columbia, Special Copper observed (D. Kennedy, oral commun., 1970) to Hoffman (1970, p. 36), Kuentzel (1970, p. 5),
€NaS 3 w9 . . A y
ol ] -3 4100 2 § Columbia) tervals. Flood damage from this lake was reported Map by Canadian Army Survey Establishment, River release to Tsina River at irregular intervals. Post (1967, table 5)
g 1 = § : 8 z» u by Alaska Department of Highways (1970): 1959 Hoffman (1970, p.36) reported a flood as follows:
& ol J3 & ey 1 2= “***The drainage of the lake this year caused ex- | Alaska Department of Highways (1970, p.10), “In late summer of 1915, a glacier reservoir on
: 1 = ; @ ; : tensive damage to the Hyder road from mile 6 to Doell (1963, p. 435), Field (1958a, p.2a.1.17), the headwaters of Tsina River caused a flood of
= sk 1 = :.‘5 :§ 9 with various minor roadway washouts from 3 to Fisher (1969), Gilbert (1969), Mathews 1965, unprecedented magnitude that carried away a
= ] - c= 50 2o 6 mile. ***Due to the magnitude of the flood p- 46, and 1971) bridge over the Tsina River. It also flooded the
¥ ¥k i f § 2 g S and extensive damage caused by the flooding, U.S. Geological Survey gaging station 15—80 roadhouse and telegraph station at Beaver Dam,
w 4 g Z 3 2 = Governor Miller declared Hyder a disaster area.” Mile 42.”” Hoffman also reported flooding of the
5 6l ] 20 O Extreme flood hazards in Salmon River valley. roadhouse and telegraph station in 1919. Moder-
& Monitored by Canada. ate to extreme flood hazard on Tsina River
i O - ok
5k i 3 3 o Stikine 2 | Flood Lake 2.9 1.1 | Flood Flood Little data on flood history. Lake drains under Map, Telegraph Creek 104G, Canada flood plain. Monitoring is recommended.
] = E 2 River (British River, Flood Glacier, probably annually. Lake is shown | Map, International Boundary Commission, 20 | Van Cleve 17 6.5 | Miles Miles Lake, |Lake drains subglacially; no recent data available on | Maps, Cordova (C-1 and C-2), Alaska
4f 3 s T T R WL S ST Sy — Columbia) Stnl.cme much smal_ler on 1909 map. Extreme flood Sheet 5, 1909 ' Lake Copper flood history; probably drains every 1 to 3 years. | Ellsworth and Davenport (1915, p. 49), O’Neel
59°00" gt e L : - Lake, British Columbia (No. 1) are many times higher than the greatest average River hazards exist in Flood River and moderate flood | Dawson (1889, p. 53B), Field (1958a, p. 2a.1.45), River Drained catastrophically in 1909. Tarr and Martin | and Hawkins (1910, p. 1), Post (1967, table 5),
30 1 110 R I i 0 O 2101 (N L) 128 daily discharge each calendar year due to ice melt and rainfall (black line) (gage hazards in Stikine River lowlands. Collecting Kerr (1928, p. 16A), Muir (1915, p. 101), (1914) reported “A similar flood on August 16 Stone (1963a), Tarr and Martin (1914,
| No. 15-80). Years with no outburst flood are indicated by an open circle. Mo- & fi fioods i ded R 11 (1898 558) Scid .. i ’ N
I' FEBRUARY 1909 mentary peak discharges during the day can be 50 percent higher than the daily ata on future loods is recommended. ussell ( » P ) Scidmore (1899, p. 9), 1912, perhaps from the draining of a marginal p- 431-432)
| Flood on Copper River at Miles Glacier measured by A. O. Johnson in 1909 a"ﬁr?ge ‘:isch:e" (ﬁ’l at thi"l‘ ﬂ;s?‘yd.strea“}‘l' The 19‘:)1 discdhg"ge Wai{mﬁ measl‘g;sd Stone (1963a) lake, swept down the Copper River from Miles U.S. Geological Survey gaging station 15-2140
' . - O. tethat tburst di : . 1965, ] ) ) . .
(Ellsworth and Davenport, 1915, p. 49), judged to be from Van Cleve Lake (No. 20). ;,1149:::(81 }}n’é Geof:;i::] )éur‘::y,ligﬂ_f((;, SRRy SR Thomas 3 | Unnamed .8 3 | Patterson Patterson Little data on flood history. Drains annually most | Map, Petersburg (D-2), Alaska Glacier. It raised the water level 12 feet [3.6
This remarkable wintertime flood caused damage to the Copper River andNorth- B Rive ears during soring or summer. Extreme flood Stone (1963a) meters] at the railway bridge east of Childs
western Railroad during its construction. Data are river stage measurements ay r Y Hring Speing : d " . . .
referenced to an arbitrary datum. hazard in Patterson River lowlands. Collecting Glacier and, 20 miles 32 kilometers] further
- 7 400 data on future floods is recommended. south, swept away 1600 feet [688 meters] of
. 117 Knik River ] = ) ) ] ] ) railway trestle east of Flag Point, drowning a
-l b o itches 2.0 .8 | Baird Baird . The Witches Cauldron depressmr? contzfms sev_eral | M-ap, Sumdum (A-2), Alaska repair crew foreman.” With construction of the
S 1 8 Cauldron Glacier lakes on the surface of the glacier whl‘ch’(_lram Field (1958a, p. 2a.1.50) Copper River Highway now in progress, future
» gl ] & outwash subglacially. A large lake could form in this en- floods will present very serious hazards.
& ' Outburst floods - plain closed basin in the future. In such situations large Monitoring is recommended.
2 gl ] - lakes generally form subglacially; there is little :
E . ﬁ evidence of a subglacial lake at present. Extreme 21 | Unnamed 2.0 .8 |McPherson | Sheep Creek, | Lake drains subglacially.R. Kennedy(oral commun., | Map, Cordova (C-2), Alaska
= 7+ . ) flood hazard on Baird Glacier flood plain due to Copper 1970) has reported that in the summer of 1962 or | Post (1967, table 5)
s f - g many dumping lakes in basin. River 1963 frightened bears, moose, rabbits, and
S el | ] - ; .
: . | 1200 & Taku Inlet 5 | Tulsequah 4.0 1.5 | Tulsequah | Tulsequah | This lake and a smaller lake up glacier dump most Map, Tulsequah 104K, Canada sq:xlxlrrels WD 3050 BATeRE a'°“$ t};e roadway
Z 5 | g a2 Lake River, years. In 1920, Tulsequah Lake covered 6 square | International Boundary Commission (1952, gl' oA re.gard t'o traffic near Mll_e 9 of the
e 3 g (British Taku kilometers (2.3 square miles). A midwinter out- p.- 98-99) opper Rlnve'r ngh(»ivay.l Road mzxr'ltenance
g; 4 4 3 Columbia) River burst occurred in January 1926. Extreme flood Field (1958a, p. 2a.1.70), Kerr (1934, 1936), p;rsonge W1tne;§eh a great flood in péognle)ss -
2 N = Unnamed 1.0 4 hazard in Tulsequah River and moderate flood Mandy (1936, p. B20), Marcus (1960), S ep reek, whic 6 they had observef - h? in
; 3 | J100 z (British do do hazard in Taku River lowlands. Monitoring is Miller (1952, p. 74—80: 1963, p. 116, 200; _ quil only h A be e Ttltlxe sounds of crashing
= f ] ul Columbia) recommended. 1970, p. 20); Stone (1955, 1963a) - trees and grinding is in the darkne§s ied thf}
W2 | | | » . & crew to evacuate the area. By morning, a mile of
g | | | _ : Non?:;glslfst 7 5 6 Dead Branch 34 1.3 | Norris Grizzly Bar | Central crevassing indicates the presence of a sub- Map, Juneau (B-1), Alaska roadway had been washed out and the stream-
31 : . | ] 2 glacial lake which occasionally causes the ice to flow had returned to normal. Another flood from
= I | I l I . | I I I a I ' ] float. Continued recession could form a large this lake again washed out a part of the highway
0 . , Ll | Q QOO : :
3 3 o lake here. Glory Lake, near terminus of Norris in 1965. Extreme flood hazard on the Sheep
=] * ) Glacier, dumped vigorously until melting of the Creek outwash plain. Monitoring is recommended.
The draining of Lake George (No. 28) caused flooding far in excess of nonout- ice dam around 1930. These floods prevented the . ; : . i
burst floods on the Knik River (gage No. 15-2810). The greatest daily average growth of vegetation on Grizzly Bar. Vegetation Orca 22 | Rude Lake 1.3 .5 | Cordova Rude River |Lake drains subglac1al!y, no data available on out- | Map, Cordova (D-5), Alaska
discharges during the breakouts (red bars) are complared with the greatest non- now becoming established indicates that the Dead Inlet bursts; probably drains annually. Moderate to Stone (1963a)
outburst daily dishcharges (black line) for the same calendar years. The lake failed Branch subglacial lake has not . extreme danger on Rude River flood plain. Col-
’ . . yet caused major : g p
e e outburst flooding. Moderate flood hazard on lecting data on future floods is recommended.
58°00’ Grizzly Bar. Port 23 | Unnamed 1.6 .6 | Unnamed Sheep Creek, | Five lakes and depressions are formed by two Map, Valdez (A-6), Alaska
- _ Katzehin 7 | Unnamed 1.0 4 | Meade Katzehin May dump annually; generally drained in late Map, Skagway (A-1), Alaska Valdez Lowe River | glaciers in the Sheep Creek basin. Trap Lake Bolton (1959), Hoffman (1970, p. 7, 36)
w [ Snow River 120 River River August. Collecting data on future floods is recom- (NO-. 19) generally drains into the Tsina River,
wZ 05 Nonoutburst floods S mended. but it may be possible for the lf:lke to drain to
-3 4=z ] ) Sheep Creek. Another lake drains over a bedrock
S2 oal z § Glacier 8 | Unnamed 5.2 2.0 | Carroll Carroll In 1968 and in 1969 a large lake was formed Map, Mt. Fairweather (D-2), Alaska ridge into the Valdez Glacier basin. Two smaller
§ & ) %’ i Bay Glacier between Car'roll and Plateau Glaciers by thg Map, Skagway (A-5), Alaska lakes appear to be stable and one prominent de-
; ® 2;3 = 410 Ew out'wash Carroll Glacier surge of 1968. The lake drained pression shows no recent evidence of filling with
e -l z - plain under the Carroll Glacier in September each year. water. Hoffman (1970, p. 36) reported: “The
o ) - R . . ¥ . .
g2 o2r g & zn the near f:tu;f; this laéle will grobtabg Sﬁ"ﬁ w section of the Valdez-Fairbanks Trail through
@ = umping under Plateau Glacier due to the latter's K C * ok k * k% f th t
EXPLANATION o i o o~ 5 et eystone Canyon was one of the mos
§ a8« 33 retreat; virtual disappearance of Plateau Glacier’s expensive stretches to maintain in Alaska. High
.‘ 8 o | 0O a ice dam by about 1990 will drain the .lake basin. water, often caused by bursting of glacier reser-
Glaciers and icefields 2 8 g Extreme ﬂf)Od_ hazard on Carroll Glacier outwash voirs, annually required expensive maintenance in
= = = plain. Monitoring as long as a large lake forms is Keystone Canyon. During the summer of 1913,
Rivers, lakes and streams Release of water from an ice dammed lake (No. 26) in the Snow River valley recommended. the bridge on Sheep Creek was carried away by
- gzswlr’:;g:::f“hlg;;e{l:;i‘;fo’;bg;;:?‘i‘:i’:‘? g’;&;“ggfi';;sz;stgfmbﬁ‘:’:mm:::x;g LituyaBay [ 9 | Desolation 4.1 | 1.6 |Lituya Lituya Former subglacial lake recently exposed by glacier’s | Map, Mt. Fairweather (C-5), Alaska a flood caused by the bursting of a glacier reser-
Glacier dammed lakes 1 th daily discharge for the highest flow each calendar year. Red bars indicate maxi- Valley Glacier recession: Extreme flood hazard on outwash plain voir at the head of the creek. * * *In 1916, a
0.1 kil Et’,e B 098431'8'31' a{ll mum daily outburst discharge, black line indicates maximum daily discharge from ' outwash at terminus of Lituya Glacier. glacier reservoir that burst at the source of a
-1 square kilometers (0.04 square miles) nonoutburst sources. The lake release period was usually 2 years prior to 1958 ai small stream at the head of Keystone Canyon re-
" 130°00' but since has changed to each 3 years. It may be possible to predict future break- plain quired the reconstruction o f that section of the
n outs of this lake because the lake releases at regular intervals and the peak dis- 2 : :
Glacier da_.mmed lakes smaller tha_n charges change systematically. If present trends continue, the next breakout Alsek River | 10 | Recent Lake 307 | 127 | Lowell Alsek River | Extremely hazardous Recent Lake A'lsek. will reform Map, Dezadeash 115A, Canada road. In 1919, Bear Creek at Mile 18 filled its
0.1 square kilometers (0.04 square miles) may occur in September 1973 and have a peak daily flow of about 500 cubic meters Alsek only if glacier surges strongly. Monitoring gtacier | Kindle (1953, p. 21-22, map 1019A), McConnell channel with 20 feet of boulder, gravel and debris
= per second (18,000 cubic feet per second). (Yul.(on surges is recommended. (1904‘;, p- 3A—4A), Tarr and Martin (1914, destroying the bridge.” A steel };ighway bridge :
Former glacier dammed lakes Territory) P-198) across Sheep Creek was destroyed in 1945.
. <t 11 | Unnamed 16 ? 6 ? | Tweedsmuir | Alsek River | Hazardous lake may form if glacier surges mod- Map, Tatshenshini River 114P, Canada Between 5 a.m. and 7:30 a.m. on June 17, 1959
Possible future glacier dammed lakes 20 Taglina Ri (British erately. A lake was apparently formed by a surge | Map, Mt. St. Elias, 1:250,000, Alaska (Bolton, 1959) a relatively new concrete bridge
@ s r azina river 150 Columbia) which occurred around 1945. Monitoring glacier was destroyed at the same stream crossing. Ex-
wZ [ Outburst floods © surges is recommended. treme hazard along Sheep Creek, moderate to ex-
Location of lakes listed on table 28 [ 20 8 2 ’ treme danger on Lowe River flood plain and in
1360 > & i z8 12 Unnamed 6.2 2.4 | Konamoxt |Melt Creek, | Large lake now forming by retreat of Melbern Map, Tatshenshini River 114P, Canada 8 S P
i . 6°0° e 1 349 i . ; . o i Keystone Canyon. Monitoring is recommended.
K laci tburst flood 2a T 30 B e (British Alsek River Glacier. As lake increases in size major floods may
nown glacier outburst courses ; 2 . Norf"t:)l:,tgsurst zy Columbia) result. Moderate flood hazard on Melt.Creek and 24 | Unnamed 2.0 .8 |Valdez Valdez Three glacier dammed lakes drain subglacially; Map, Valdez (A-6), Alaska
e P w - - 0 Z5 Alsek River flood plains. Glacier dumping history is not known. Moderate hazard | Post (1967, table 5) -
Inf i & L f - : ZiEE
nferred glacier outburst flood courses - : ¥ § ; Yakutat 13 Russell Fiord | 260 100 | Hubbard Would drain | Hubbard Glacier has advanced intermittently since | Map, Mt. St. Elias, 1:250,000, Alaska o;xt'wash ?;X;:Zli:;er flood plain. Monitoring is
S g 10 = g Bay at present directly to | mapped in 1895. The glacier will close off the Map, International Boundary Commission, o .
Lakes affected by glacier outburst floods a® | o Z time Disen- entrance to Russell Fiord in about 20 years if the Sheet 13, 1895 Tustumena | 25 | Unnamed 1.6 .6 | Tustumena | Glacier Lake presently drains over a bedrock saddle. No Map, Kenai (A-2), Alaska
* . 0 L - 1 - - chantment present average rate of advance continues. No Tarr and Martin (1914, p. 108—109, pl. 36, map 3) River Creek, known floods from this source. Potential hazard Post (1967, table 5)
3 ] ) Bay under | present flood hazard but extreme danger to boats Tustumena | on Glacier Creek lowlands. U.S. Geological Survey gaging station 15-2420
Glacier sheathed voleanoes or along near glacier margin and in tidal currents at mouth Lake, :
Four major glacier dammed lakes release in the Tazlina River basin causing margin of of fiord Kasilof
360 — highest average daily discharges (red bars) at gage No. 15-2020 which are often : i 510
) higher but sometimes lower than the nonoutburst highest daily discharges (black glacier River
. . . . line) each calendar year. Some years have no glacier outburst (open circles), i . g . . o : i
Location and number of river gaging station v;‘hile other years have two outbursts. Outbursts were identified by comparing Bering 14 Berg Lake 28 11 Bering Bering River, | The lake is presently spilling over a bedrock saddle. | Map, Bering Glacier, 1:250,000, Alaska Kenai 26 | Unnamed 34 1.3 |Unnamed Snow River, |Lake drains subglacially; located at unusually high Map, Seward (B-6), Alaska
the hydrographs for Klutina and Tonsina Rivers with nearby Tazlina River. Rive Bering Lake | Retreat of Bering Glacier has greatly increased the | Ellsworth and Davenport (1915, p. 36, pl. 2), j : : ; far fino T :
Bessosiors shk Amtarme sos. S in 10 mucaent Hiiher thas Tt sy arariums ver 8 g fnd SCY fr eatez s Field (1958b 2aP3 p E 8) Magtin (1305) - River Kena{ L?ke, altitude rela'tlve to the glacier firn line. Floods in | Ellsworth and Davenport (1915, p. 114), Inder-
shown here. Until the lake dumping sequence in the basin is determined and each . ey ; s P <2.0. ’ » P 175 Kenai River, | the Snow River valley occurred every 2 to 3 years muhle (1961, p. 28—29)
lake is monitored, accurate predictions of future breakouts cannot be made for this flood hazard on Bering River lowlands. Monitor- 1908, p. 4648, pl. 2), Post (1967, table 5), Skilak Lake, | during November, December, and January from at | U.S. Geological Survey gaging stations 15-2435,
K s, ing is recommended. Stone (1963a) Kenai River | least 1911 to 1953. Since then floods have been 2580, 2620,2663
Copper 15 | Iceberg Lake 1.8 .7 | Tazlina Tazlina Two lakes drain subglacially. In 1962 these lakes Map, Valdez (C-7 and C-8), Alaska in September and October. Extreme flood hazard | Unpublished observations by U.S. Geological
River Glacier dumped at the same time resulting in the highest | Balvin (1963), Post (1967, table 5), Ragle, on Snow River lowlands; moderate flood hazard Survey, U.S. Army Corps of Engineers, U.S.
1964 OUTBURST FLOOD ON SNOW AND outwash measured flood on the Tazlina River. Strandlines | Sater and Field (1965a, p. 18—19, 28-30, on Kenai River. Monitoring is recommended. Weather Bureau
2 plain, above Iceberg Lake indicate that the lake has been | Stone (1963a) 7 . . . . . .
4, : k 2 1 ted 3 -3),
KENAI RIVERS Tazlina Lake,| about 100 meters (300 feet) higher in recent U.S. Geological Survey gaging stations 15-2020 2 Unmynd . 15 (e :E:at ﬁ‘:r s d?ms subilaclal y an;l i;ea P ﬂJOOd whn;:191 Sy, Admaih (. 82 s
' Tazlina decades . Extreme flood hazard in Tazlina low- and 2120 . B, | WA senr AU et foMotox o Jgmatey 19, 1 Post (1967, tble 3)
56°00" ; ) . ) ) Kenai River 1969. Area includes estimated limits of a large U.S. Geological Survey gaging station 15-2663
Unnamed on 8.7 2.2 River, lands, moderate flood hazard in Copper River ; d
= . o o subglacial lake. Moderate flood hazard on Skilak
0.6 E west side Copper valley. Monitoring is recommended. (See lake River and Kenai River lowiands. Monitoring is
12 of glacier River No. 16). recommended.
i 16 | Unnamed, 2.6 1.0 | Nelchina Nelchina Two lakes drain subglacially, probably at 2- to Map, Valdez (C-8), Alaska ) ) e ) - .
| south River, 4-year intervals. Extreme flood hazard in Nelchina | Post (1967, table 5), Ragle, Sater and Field (1965a, Kmk‘ 28 | Lake George | 73 28 Knik Knik River |Lake George, Wh'lCh dran.ls thr01‘1gh an ice gorge Maps, Anchorage (A-5, B-4, and B-5), Alaska
05 Tazlina Lake,| River and moderate flood hazard in Tazlina River | p. 18—19, 24—27, 30), Stone (1963a) River a‘long the margin f)f Knik Cf"f‘C‘e_f’ has not refilled | Field (1958b, 2a.3.29, 40—41), Knudsen (1951),
i : Tazlina lowlands. If combined with simultaneous floods | U.S. Geological Survey gaging stations 15-2020 and since 1966. A series of positive ice balances such Post (1967, table 5), Stone (1955, 1963a and
Q 1 4 River, from lakes No. 15 extremely hazardous flooding 2120 & that of 1970 may stxmulate' Kaik Glacier to I9630) o ) ;
E | E Unndmmed, 3 1 Copper could occur on the Tazlina and Copper River low- advance and dan.l the' lake again. E'xtreme flood U.S. Geological Survey gaging station 15-2810
32 04f | Outburst flood e north River lands. Monitoring is recommended. hazard along Knik River flood plain. Annual
8 : £ % ! monitoring of Lake George should continue.
=6 =2 17 | Lower Skolai 1.0 4 | Nizina Nizina River, | A lake 1 kilometer (0.6 mile) long, which drains Map, McCarthy (C-4), Alaska — : )
S " : Lake Chitina along glacier margin, has formed infrequently in | Alaska Department of Highways (1970, p. 9), Beluga 29 | Strandline 8.8 3.4 |Triumvirate |Triumvirate |Water cuts an ice gorge along margin of glacier Maps, Tyonek (B-6 and C-6), Alaska
g :; ow River, recent years. Capps (1916) reported “The glacier Capps (1916, p. 15, pl. 4), Hayes (1892, p. 135, River Lake Glacier during breakouts. Apparently lake does not drain
I 03r 1 In Copper closes the subglacial outlet of this lake, which 154), Moffitt (1938, p. 14) outwash annually. In August 1970 lake level was very close
2y 2 fre River then rises rapidly until the hydraulic pressure is plain, to .overi"lowmg gl.acner. Extreme.ﬂood hazard on
wo " Z sufficient to reopen a channel beneath the ice. Beluga Lake, | Triumvirate Glacieroutwash plain and Beluga
<2 =3 Once opened, the lake waters pour out with a Beluga River lowlands. Collecting data on future floods
134°00° 5 ; 02+ E S rush, flooding Nizina Valley below and leaving River is reccommended.
St e = 1cebergs‘str,':mded g the SldeiOf tl_‘le Sewrted McArthur 30 |Chakachamna | 72 28 Barrier Chakachatna { Lake outlet is located alopg margin of the nearly Maps, Tyonek (A-7 and A-8), Alaska
Mag, = = lake basin.” Moffit (1938) stated “At times much Ri [iak 2 j ¢ :
: : . ver (2 River stagnant terminus of Barrier Glacier. Small move- | Jackson (1961, p. 5)
timber is destroyed by the cutting away of wood- I i i : . :
i ments in this ice have caused rises in the lake level | U.S. Geological Survey gaging station 15-2945
o1k ed gravel benches. The bars of the upper Nizina ; i
) ; ) ’ (Gordon Giles, written commun., 1967) and has
River were piled up with tangled masses of trees ; : : ; 2
- resulted in changing stage/discharge relationships
brought down by the flood of 1927.” Outburst : . ;
— in T 1934 demolished a brid th at the river gage located at Barrier Glacier. These
| B " S S £ . sl o o, S EN e e e changes have been relatively slow and no outburst
s o AR N [ e T e Nizina River. Moderate flood hazard in Nizina :
) J T Y A A Ri fowlands. Bonitori X dod floods are expected unless the glacwr advances
1 10 20 30 10 20 ver lowlands. Monitoring is recommended. strongly. Vory low flsad hazsed from lske. Floods
. SEFTENDER R 18 | Hidden Creek | 2.0 | .8 |Kennicott |Kennicott | Lake drains subglacially. Water from this lake has | Map, McCarthy (C-6), Alaska resulting from glacier melt from volcanic eruptions
i Glacier cutburst flood in Septemibor 1964 camsed by the dusping of the glacier Lake Biyer, been observed to emerge from the “pothole” at Bateman (1922, p. 536), Moffitt (1938, p. 13, of Mount Spurr. may present serious hazards on
dammed lake (No. 26) at the head of Snow River. The flood passed the Snow Chitina the lower end of Kennicott Glacier since early pl. 5A), Moffitt and Capps (1911), Stone Chakachatna River.
C River gage (No. 15-2435) before entering Kenai Lake; the Kenai River gage (No. : e : * % %
PACIFI 15-2580) is located at the outlet of Kenai Lake. The daily average discharge re- i T wmt?r 2 to.".em o.f o ruSh.es S . ) . 31 |Blockade 19 7.4 | Blockade McArthur Lake drains subglacially every few years. Outburst | Map, Kenai (D-7), Alaska
LN 138 ) ) corded by the two gages shows downstream lowering and attenuating effects Copper down the Kennicott and Nizina Rivers, sometimes | U.S. Geological Survey gaging station 15-2120 Lake River S i sl Taitabs Sead Sk
pN © &l Lk Qj’ 1E5s ,‘,Go S from'U.S. GeshpEs] Surviey e Canaghan —— ——— ——— e s o s S i i i i St i B At o i —— o of lake and streambank storage on the floodwaters. Momentary peak discharge was River flooding the ice all the way to the Copper River” y s ] -
»EUT\ of, N 8 4 . . 1 topographic maps, scale 1:250,000. Glacier 8 percent higher than peak daily flow shown for Snow River. The amount of (Moffitt and Capps, 1911). A surge of water over along McArthur River lowlands. Collecting data on
: &C_E 162¢ 120 200 MILES delineation by Austin Post, 1970 l | l l | | water due to the lake release (Snow River, in red; Kenai River, dotted) is super- . il A future floods is recommended.
o 9 133°00’ 132°00’ 131°00’ 130°00’ imposed on the normal runoff. The discharge of nearby Trail River is shown for the ice on the Chitina River in March 1968
0. LOCATION MAP ¥30° SCALE 1:1 000 000 comparison. (U.S. Geological Survey, 1965, 1966; Kenai River data, unpublished (J. McKechnie, oral commun., 1970) may have Big River 32 | Summit 47 | 1.8 |Unnamed |North Fork |Lake drains subglacially. Basin has increased con- | Map, Kenai (D-8), Alaska
' Twyisions.) been due to a release of this lake. Moderate to Big Ri iderably in size from 1954 to 1970 sult of
- " - p— ke. Mod Lake ig River, siderably in size from 0 as a result o
= —— = extreme flood hazard on Kennicott River and Big River recession of the glacier. Moderate or extreme
25 0 25 50 KILOMETERS moderate flood hazard on Chitina River flood flood hazard on Big River lowlands. Collecting
: : plains. data on future floods is recommended.
MAP SHOWING LOCATION OF GLACIERS, GLACIER-DAMMED LAKES
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