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CONVERSION FACTORS

For readers who prefer to use metric units, the conversion factors for the terms
used in this report are listed below:

Multiply inch-pound unit By To obtain SI unit

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square mile (mi?) 2.590 square kilometer (km?)

cubic foot (ft3) 0.02832 cubic meter (m®)

acre-foot (acre-ft) 0.001233 cubic hectometer (hm®)

foot per day (ft/d) 0.3048 meter per day (m/d)

cubic foot per second 0.02832 cubic meter per second
(££3/s) (m3/s)
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THE STORAGE AND RELEASE OF WATER FROM A LARGE GLACIER-DAMMED LAKE:

RUSSELL LAKE NEAR YAKUTAT, ALASKA, 1986

by Harold R. Seitzi, Donald S. Thomas}, and Bud Tomlinson? i

INTRODUCTION

On May 29, 1986, Russell Fiord near Yakutat, Alaska was dammed by the advancing
Hubbard Glacier (fig. 1). The ice dam changed Russell Fiord from a tidal estuary
to a closed lake, unofficially named '"Russell Lake." Water inflow to the lake,
predominantly runoff of melting snow and ice from surrounding glaciated mountains,
raised the level of the lake to 83 ft above sea level® by October 8, when the ice
dam failed.

Citizens and officials of the community of Yakutat, as well as representatives of
several State and Federal agencies, expressed concern about the potential effeets
of the ice dam, whether 1t would fail within a relatively short time, or might
block the fiord "permanently." Failure of the ice dam could result in the release
of a large volume of water into Disenchantment Bay within a short period, possibly
endangering the lives of any boaters in the immediate vicinity. Should the ice dam
hold, overflow at the south end of the lake would eventually occur. Flow from the
lake would most likely follow the "0ld Situk River Channel" (named 0ld Situk Creek
on Geological Survey maps) (fig. 2), which is thought to have last carried glacier
meltwater about 1864, when ice blocked or occupied at least part of Russell Fiord.

The level of Russell Lake throughout its filling and draining in the summer of 1986
was monitored in a cooperative effort by the U.S.D.A. Forest Service (Tongass
National Forest) and the U.S. Geological Survey (Water Resources Division). The
lake-level data provided the Forest Service with the information needed to
implement any necessary emergency measures or to issue notification of imminent
hazardous conditions to the community of Yakutat and other agencies. This report
is a summary of the events at Russell Fiord/Lake during the summer of 1986 and
includes tabulated data and graphs of the measured and recorded water levels in the
lake.

FORMATION AND HISTORY OF RUSSELL LAKE, SUMMER 1986

Russell Lake (figs. 2 and 3) was created when Hubbard Glacier advanced rapidly
during the late winter and spring of 1986, eventually closing the entrance to
Russell Fiord on May 29. The main north-south arm of the lake was 34 mi long, and
ranged in width from ! to 2 mi. Nunatak Fiord, a 15-mi long arm of Russell Fiord,
entered the east side of the new lake about 11 mi upstream (south) of the ice dam.

iGeological Survey, Water Resources Division, Juneau, Alaska

2Forest Service, Tongass National Forest, Yakutat, Alaska

3The arbitrary datum used in this report is based on observations of mean sea
level, and has not been referenced to National Geodetic Vertical Datum of 1929
(NGVD of 1929).



139° 30’ 139°00’
<z OQD ,){) ) \ ! EXPLANATION
D> YL 0 - I\ s ) < A Data collection site
Sy ~ }\\\\f - K‘ < : w=em++ == Russell Lake basin boundary
SN~ X | “ o
i N =Co% AN 1/ 22 _
Lo l\ / < 0 2 4 6 B 10Mis
Q & TN
%, | U &¢ Ve o 10 Kilometers
\\ N N \ S .
fce dam location / \ “\\J\ N \ NN
and point of failura \Ng VYo /A\ \\ \
P , \ N ~~
® \ \S 3
eﬁ b . v SN \ o’ 7
) 4/ - o P K
Y‘ L’- — el W o » PR
. \7«1."““‘0‘t e R\ ]
// N + %
- \ -
Gilbert Pt e %
z U\
o USGS recording and \ /"\\ :
\\\ transmitting gage A S~
( station No.16130000) \\ \ ¢
* 2
\ S Y
: b \ \ 2 |
. \
3 \ \~2
gu‘) ( (Nu’latak Fior > \\ \V.} /—\
\ 7
‘ N 7/
L ~ = ~</ )
3 Qo
: ) : ~ N \;"@% \\
X ( N AN A AN N
. 6:\ “l,) \‘_\ \ g( \ \ 60 \\
IR ¢ \ 2\ 3 N N
< \’ L SN \\ \ N\
Q G, S
K c:/\%.\«’ %,,\\ { \
4 B ‘/0 o\ S \"%o . —\. :
g.o"';‘/'“ o, % \) \
( \ \ {0
. \ : o S
G \ ~.J
B Fand
-
s N\
) h)
N W ,
,o . [ (
Yakutat USFS - USGS miscellaneous
measurement site
(station No.15129990)
!

138°30'

60° 00’

59°30’

Figure 2. -- Russell Lake drainage basin and lake level monitoring sites.



























