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PREFACE

The portion of Talkeetna covered by this report is
subject to flooding from the Talkeetna, Susitna and Chulitna
Rivers. The properties along these streams are primarily
residential and commercial, and were severely damaged by the
flood of 1942, The open spaces in the flood plain which may
come under pressure for future development are extensive.
Although large floods have occurred in the past, studiesindicate
that even larger floods are possible,

This report has been prepared because a kn owledge of
flood potential and flood hazards is important in landuse planning
and for management decisions concerning flood plain utilization.
It includes a history of flooding in Talkeetna and identifies those
areas that are subject to possible future floods. Special
emphasis is given to these floods through maps, photographs,
profiles, and cross sections. The report does not provide
solutions to flood problems; however, it does furnish a suitable
basis for the adoption of land use controls to guide flood plain
development and thereby prevent intensification of loss and
damage. It will also aid in the identification of other flood
damage reduction techniques such as works to modify flooding
and adjustments, including f1ood proofing, which might be
embodied in an overall Flood Plain Management (FPM) program,
Other FPM program studies--those of environmental attributes
and the current and future land use role of the flood plain as

part of its surroundings--would also profit from this information.
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At the reguest of the Matanuska-Susitna Borough, and
endorsement of the State of Alaska, Department of Natural
Resources, this report was prepared hy the Alaska District,
Corps of Engineers, under continuing authority provided in
Section 206 of the 1960 Flood Control Act, as amended.

Assistance and cooperation of the Alaska Railroad, Fed eral
Aviation Agency, Alaska Department of Highways, National
Weather Service, Matanwska-Susitna Borough, and private
citizens, in supplying useful data and photographs for the
preparation of this report are appreciated.

Additional copies of this report can be obtained from the
Matanuska-Susitna Borough. The Alaska District, Corps of
Engineers, upon request, will provide technical assistance to
planning agencies in the interpretation and use of the data
presented as well as planning guidance and furtherassistance,

including the development of additional technical information.
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BACKGROUND INFORMATION  ~

Settlement

Talkeetna, which is an Indian name meaning river of
plenty, was established early in the Twentieth Century just
below the confluence of the Susitna, Talkeetna and Chulitna
Rivers, The village served as a supply andirade center for
miners operating in the foothills of the Alaska Hange and
Talkeetna Mountains., Reportiedly, Talkeetna was originally
the site of a Tanaina Indian Village although there are presently
only two Indian families living in Talkeetna.

Talkeetna was the terminus of river boat traffic from
Cook Inlet up the Susitna River. It developed as a major camp
and distribution center when the railroad was built. The rail-
road station was established in 1915 and a Post Office in 1916.

During World War [I many of the gold mines were shut
down as a result of war time wage and cost conirols. After the
war, mining remained unprofitable, as it is today, and mostof
the mines remained clo sed, However, lenient homestead
regulations brought many velerans into the area taking up some
of the population loss from unemployed miners.

Fopulation figures for the unincorporated willage of
Talkeeina are as follows: 18920-70; 1930-89; 193989-136; 1950-106:
1960-76; and 1970-182.

The Stream and Its Valley

The Talkeetna River and the Chulitna River are major
tributaries of the Susitna River. Talkeetna River, with a total
drainage area of 2015 square miles, has its origin at Talkeetna

Glacier in the Talkeetna Mountainsg, From this rugged terrain

1



the river flows northwest 40 miles and then southwest 40 miles
to its junction with the Susitna River at the villlage of Talkeetna.

The areas above Talkeetna, drainedbythe three rivers,
range from 350 to over 6,000 feet in elevation and all have
portions of their higher elevations glacier covered. D rainage
areas contributing to runoff at locations in or near the study

areas are shown in Table 1.

TABLE 1
DRAINAGE AREAS

River Length Drainage Area

Location Miles sq. mi.
Talkeetna River at Mouth 80 2,015
Chulitna River at Mouth a0 2,630
Susgitna River at Talkeetna 200 11,035
Susitna River Above Mouth

Of Chuliina River 200 6,380

The climate of the area is characterized by moderately warm
summers and cold winters with temperature extremes ranging
from plus 921 degrees F. to 48 degrees below zero. . Annual
precipitation averages 28.8 inches and annual snowfall 114 inches.
Rainfall is generally the heaviest in July, Augustand 5eptember
with monthly precipitation amounts about equal for the rest of the

year.

Developments in the Flood FPlain

The flood plain »f the Talkeetna River at the village of
Talkeetna is wide and developed only on the south side at the

mouth of the river. The only bridge in the studyarea is the

b
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Alaska Railroad Bridge which crosses just upstream from the
mouth of the Talkeetna River.

The flood plain within the village of Talkeetna is occupied
by residential and commercial developments. The railroad,
highway, streets and utility lines, in addition to homes and
businesses, would be subject to flooding. This flood plain is
only partially developed and future development is likely,
especially with the increase in tourist traffic because of the

opening of the new Anchorage-Fairbanks highway.
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FLOOD SITUATION

Sources of Data and Records

The U. 5. Geological Survey has maintained stream gages

at the following locations upstream from Talkeetna forthe period

indicated:

Location FPeriod of Record
Susitna River at Gold Creek August 1949 to present
Chulitna Hiver near Talkeetna February 1858 to present
Talkeetna River above Talkeetna June 1964 to present

The gage location on the Talkeetna River is shown onthe
general map. The others are not within the area covered by
this map.

To supplement the records of the gapingstations and those
of snow surveys, newspaper files, historical documents and
records were searched for information concerning past floods.
These records have helped to develop a knowledge of floods
which have occurred on these rivers and have also shown that
the floods on the three rivers do not peak concurrently.

Maps prepared for this report were based on the T, S.
Geological Survey quadrangle sheet Talkeetna B-1. River ¢ ross
sections and structural data on the bridge and culverts were
obtained by field surveys performed by Alaska District, Corps
of Engineers, personnel.

Flood Season and Flood Characteristics

Major floods have occurred in the study area during the
spring, summer and fall seasons with the greatest recorded

flood occurring in September 1942, Floodflow stages can rise



from normal flow to extreme flood peaks in a relatively short
period of time with high velocities in the main channels of the
rivers,

The flood of September 1942 resulted from a combination of
48 hours of heavy rains and melting snows which had recently
fallen in the mountains. In addition to floods caused by runoff,
Talkeetna is susceptible to floods caused by sudden releases of

water that have been impounded by ice jams.

Factors Affecting Flooding and Their Impact

Obstructions to Floodflows - Natural obstructions to flood-
flows include trees, brush and other vegetation growing along
the stream banks in flood plain areas. Man-made encroachments
on'or over the rivers, such as the railroad bridge, can also
create more extensive flooding than would otherwise occur.

During floods, trees, brush and other vegetation growing in
flood plains impede floodflows, thus creating backwater and
increased flood heights, Trees and other debris may be washed
away and carried downstream to collect on the bridge or other
obstiructions. As floodflows increase, masses of debris could
break loose and a wall of water and debris would surge down-
stream until another obstruction is encountered. Debris could
collect against the bridge until the load exceeds its structural
capacity and the bridge is destroyed.

In general, obstructions restiriet floodflows and result in

overbank flows and unpredictable areas of flooding,possible
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destruction of bridges and culverts and an increased velocity
of flow immediately downstream. It is impﬂésible to predict
the degree or 1ncatic=In of the accumulation of debris; therefore,
for the purposes of this report, it was necessary to assume that
there would be no accumulation of debris at the bridge or any
clogging of culvert openings in the development of the f lood
profiles.

Flood Damage Reduction Measures - In 1951 the Corps of
Engineers completed an emergency bank protection project
at Talkeetna, Alaska, under Section 14 of thel9486 Flood Control
Act, The project, located on the left bank of the Talkeetna River
below the Alaska Railroad Bridge, consists of a brush and
timber fascine 1,000 feet long which was constructed to arrest
erosion, Subsequent to construction of the emergency work, a
flood control project was authorized which called for a stone
revetment approximately 1,500 feet long downsiream from the
railroad bridge. 1In 1960 this authorized project was placed in
an inactive category as the emergencytimber fascine constructed
in 1851 was performing satisfactorily. Recently, the river has
cut a small channel through the fascine structure and the village
is again threatened by erosion. A restudy by the Corps of
Engineers of the authorized project to determine feasibility,
justification and local cooperation requirements under existing
conditions in the area will probably be undertaken in Fiscal Year
1973.

In an effort to contrel erosion and protect iis bridge, the
Alaska Railroad, in 1949, made a channel change immediately

upstream from the bridge. This realignment cut off a
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meander of the river and allowed the river to flow at right angles
to the bridge. Figures 2 and 3 illustrate thebeforeand after
conditions.,

There are no existing Borough zoning ordinances, building
codes, or other regulatory measures specifically for the re-
duction of flood damage. The villageof Talkeetna is not
incorporated and therefore does not have any zoning powers.
This study has been regquested so that it may be used as abasis
for the development of Flood Plain Management planning

measures by the Matanuska-Susitna Borough.

Other Factors and Their Impact - The majority of the
inundated area at Talkeetna has been along the banks of
the Talkeetna River near its confluence with the Susitna River.
This is due largely to the compounded backwater influence
of the Susitna at high stages. When high runoff from the
tributaries has occurred during these periods of high stages on
the Susitna, it has aggravated the flooding by increasing the
height and duration of the river's backwater effects. Flooding
and threats of flooding promote action by local officials in flood
warning and flood fighting activities. Due to the size and nature
of the willage, there is no significant problem with floatable
materials being stored in the flood plain whieh might cause

additional damage.

Flood Warning and Forecasting - The  National Weather

Service, Alaska River Forecast Center (RFC) located 1in



Anchorage, issues flood warnings for the Talkeetna areato radio
and television stations and the local media for further
dissemination to residents of the area. In addition, theCenter
maintains records of daily river stages on the Susitna River at
Gold Creek, at the Alaska Railroad Bridge and at the Highway
Bridge at Sunshine. '|.The National Weather Service also issues
regular weather forecasts and hazardous weather warnings for
the area.

Flood Fighting and Emergency Evacuation Plans- Although
there are no formal flood fighting or emergency evacuation plans
for the Talkeetna area, provisions for alerting area residents in
time of emergency are accomplished by the Alaska Disaster
Office through the Matanuska-Susitna Borough. This office
maintains communication with the National Weather Service
at its control center, establishing a''flood watch" during the early
stages of flood threat. Residents along the river are warned by
radio and telephone of approaching flood conditions and advised
to evacuate the area. Subsequent flood fighting, evacuation and
rescue activities are coordinated on a Borough-widebasis with
Borough officials.

Material Storage On The Flood Plain-As previously stated,
due to the size and nature of the community, there are no
significant quantities of floatable materials stored in the flood
plain at Talkeetna. If they were present they could becarried
away by flood flows, causing serious damage to any structures

downstreamn.
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PAST FLOODS I

Summary of Historical Floods

Very little information is awvailable concerning historical
floods at Talkeetna. Records indicate that an ice jam
occurred on the Susitna River at Gold Creek in 1919, but they
did not indicate whether or not Talkeetna was flooded. F1 oods
have also occurred in September 1942 and August of 1971. T he
1942 flood is the highest of record and is the only one thatcau sed
any significant damage. The 1971 flood hadapeak which lasted
only a few hours and only flooded the lower, abandoned, parts

of the village.

Flood Bec ords

Information on historical fleods in the Talkeetna areawas
obtained from the stream gaging stations maintained by t he
U. 5. Geological Survey at a number of locations within the
Susitna Watershed near Talkeetna. Additional information on
past floods was obtained from interviews with residents along

the Talkeetna River, newspaper fileg and historical documents.

Flood Descriptions

The following are descriptions of the {loodof record that

occurred at Talkeetna, Alaska in September 19842;
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EXCERPTS FROM THE ANCHORAGE TIMES, 23 AND 26 SEPTEMBER 1942 (a)

WORST FLOODS FORCE RESIDENTS TO FLEE

Talkeetna
Under Water
Use Rowboats

Nagley Store, Trading
Post, DeVault Road-
House Are Damaged

Returning travelers who knew Talkeet-
na " pefore and after " today are re-
coonting the ravages of Monday's flood
when the Talkeetna, Chulitna and Big
Susitna rivers rose far above their
confining banks and partially inundated
Talkeetna village.

The river rise was estimated by sew-
eral as more than six fest, one cabin
an the Talkeetna river was torn away
and floated downstream to crack up
against a mass of debris, the DeYault
Roadhouse and the Talkeetna Trading
Post were flooded. the old pier and
boathouses on  the Talkeetna are gone,
and the township itself is covered with
mud and glacier silt.

adtacks of stove wood, cut during the
summer for use this winter, were drift-
ed away, according to those returning
to Ancherage

Women and children, seni hurriedly to
Sunshine Tuesday out of danger's way,
have been returned to their homes, it
was said,

Real danger, one Ancherage man reports.

was seen Monday might when the flood
waters. reached within eight inches of
the dike. |t was at that time, he said
today, that the entire town was threat-
ened for had the dike not held against
the great rush of water Talkeetna would
have been wiped out.

Travelers: told too of the swellen
creeks, some of which widencd to haif a
mile from their normal few yards

Work crews. for which every available
able=-bodied man was recruited, are still
working against odds 1o repair damaged
structures.

{a) Simulated from microfilm copy

4

Say River Rose
Six Feet To Flood
Homes and Stores

“In ong of the worst floods in memory
of sourdough residents, rowboats are
being used as a means of transportation
in Talkeetna, women and children have
been evacusted to safety, and the Big
Susitna, the Chulitna rampaging over
their banks.

The  three great rivers, swollen by
48 hours of heavy rains and neéw Snows
running from the mountains after warm
winds, flooded their banks Monday and
sent a rush of water into homes, stores
and streets of the township.

while details of the damage were not
immediately avallable, an indication is
given by the report that between two
and three feet of water stood in  the
H.W. HWagley store which occupies one of
the highest spots in Talkestna and
which, during the height of the flood,
was isolated as an island.

The Talkeetna Trading Post, operated
by Belle McDonald near the banks of the
Big Susitna, the DeVaull Roadhouse.
just across the rcad, and the Fairview
Inn were probably the most seriocusly
damaged, accoerding to unofficial re-
ports.

Work crews were rushed to Talkeetna
to repair damaged structures weakened
by flood waters and Col, Q.F Ohlsen
was there today supervising the work

As flood water rose to an alarming
he:ght Monday. women and children were
crowded on speeders and run to Sunshine
and housed in the section house. |1 is
bel ieved between 20 and 20 were sent to
temporary guarters to avoid mishap in
the flood area and to provide warm and
dry housing for the women and children.
Mo accidents have been reported in mea-
ger details brought to Anchorage., |t
is believed that stores and trading
posts had not as yet stocked their com-
plete winter supplies but that damage
by water to merchandise will amount to
a considerable loss.
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FUTURE FLOODS

Floods of the same or larger magnitude as_thﬂsethat have
occurred in the past will occur in the future. Larger [loods
have been experienced in the paston streams with similar
geographical and physiographical characteristics as those
found in the study area. Similar combinations of rainfall and
runoff which caused these floods could oceur in the Talkeetna
area. Therefore, to determine the flooding potential of the
study area, it was necessary to consider storms and floods that
have occurred in regions of like topography, watershed cover
and physical characteristics. Discussion of the future floods
in this report is limited to those that have been designated as
the Intermediate Regional Flood and the Standard Project
Flood. The Standard Project Flood represents a reasonable
upper limit of expected flooding in the study area. The Inter-
mediate Regional Flood may reasonably be expected to occur
more frequently although it will not be as severe as the
infrequent Standard Project Flood.

Intermediate Regional Flood

The Intermediate Regional Flood (IRF) is defined as one
that will oceur once in 100 years on the average, although it
could oceur in any year. The peak flow of this flood was
developed from statistical analysis of streamflow and precipi-
tation records and basin runoff characteristics for the stream
under study. In determining the Intermediate Regional Flood
for the Talkeetna and Susitna Rivers, statistical studies were
made using the records of flood data from the U. 5. G eclogical

Survey gaging stations throughout the wvicinity of Talkeetna,

16



Alaska. Peak flows thus developed for the Intermediate Regional
Floods at selected locations in the study area are shown: in
Table 2.

Standard Project Flood

The Standard Project Floodis defined asa major flood that
can be expected to occur from a severe combination of
meteorological and hydrological conditions that is consid ered
reasonably characteristic of the geographical area in which the
study area is located, excluding extremely rare c ombinations.
The Corps of Engineers, in cooperation with the NOAA Weather
Service, has made comprehensive studies and inves tigations
based on the past records of experienced storms andfloods and
has developed generalized procedures for estimating the flood
potential of streams. Peak discharges for the Standard Pro ject
Flood at Talkeetna are shown in Table 2. Discharge hydrographs
for the Talkeetna SPF and the Susitna River SPF atTalkeetna
are shown on Plates 9 and 10, respectively.

TABLE 2

FEAK FLOWS FOR IWTERMEDIATE REGIONAT
AND STANDARD FROJECT FLOODS

Drainage Intermediate Standard
Location Ares Regional Flood Project Flood
5q. mi. Dischargze Discharge
cfa cls

Susitna BRiver _
at Talkeetna 11.035 268,000 315,000
Talkeetns River
at mcouth 2,015 g7 ,000 121 .000

L



TABLE 3
FLOOD ELEVATIONS
Talkeetna River at Alaska Railroad Bridge

Tlood Elevation {(a)
Standard FProject 354.4
Intermediate Regional 351.8
August 1971 346.9

{a) Feet, mean sea level

Fregquency

A frequency curve of peak flows was constructed onthe basis
of available information and computed flows of floods up to
the magnitude of the Standard Preject Flood.The frequencycurve
thus derived, which is available upon request, reflects the
judgment of the engineers who have studied the area and are
familiar with the region; however, it must be regarded as
approximate and should be used with caution in connection
with any planning of flood plain use. Floods larger than the
Standard Project Flood are possible butthe combinationof fac tors
necessary to produce such large floods would be extremely rare.

Hazards of Large Floods

The extent of damage caused by any flooddepends on
the topography of the area flooded, depth and duration of flooding,
velocity of flow, rate of rise, and developmentsinthe [lood
plain. An Intermediate Regional or Standard Project Flood
on the Talkeetna and Susitna Rivers or on the Talkeetna River,
itself, will result in inundation of residential and e¢ommercial
areas in the village of Talkeetna. The same flood situation
on the Susitha River alone would result in only the lower end of

18



the village, adjacent to the Susitna, being flooded., Deep flood-
water, flowing at high velocity and carrying floating debr_*is,-‘will
create conditions hazardous to personsand vehicles attempting
to cross flooded areas. In general, floodwater 3 or more feet
deep and flowing at a velocity of 3 or more feet per second could
easily sweep an adult person off his feet, thus creating definite
danger of injury or drowning.

Flooded Areas and Flood Damages - The areas in thevillage
of Talkeetna that are subject to flooding by the Intermediate
Regional and Standard Project Floods are shown on Flates 2 and
3. The actual limits of these overflow areas mayvary somewhat
from those shown on the maps because the 50 foot contour
interval and scale of the maps do not permit precise plotting
of the flooded area boundaries. As may be seen from these
plates, floodflows from the Susitna and Talkeetna Rivers
cover essentially all of the village. The highest stages of
flooding throughout the study area occur whenthe floodwaters
from the Talkeetna meet with the high stages of the Susitna
River. Areas that will be floodedby the Intermediate Regional
or Standard Project Floods include commercial and res-
idential sections along with t he associated roads and private
utilities. Considerable damage to these facilities would oecur
during an Intermediate Regional Flood. The majority of homes
in Talkeetna would be damaged by this flood. Heavily laden flood
waters would deposit their silt load throughout the village
due to the lower velocities of overbank flow in this area.
Utilities and transportation facilities would be damaged in addi-
tion to an interruption of communications. Most of the water wells

are not completely sealed, therefore theflooding and subsequent
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pollution of the wells would create a serious health hazard.
Both airfields would be damaged and their use limited.
Evacuation of people from the village would not be a major
problem though, due to the fact that highway access to Talkeetna
would not be affected. Floodwaters will flow over the highway
and railroad just south of Talkeetna, closing access into the
community and disrupting rail traffic between Anchorage and
Fairbanks.

Damage would be even more severe during a Standard
Project Flood due to the wider extent and greater depths of
flooding, higher velocity flow and longer duration of flooding.
Flates 4, b and 6 show water Surface profiles of the IRF and SFF.
Depth of flow in the channel can be estimated from these
illustrations. Typical cross sections of the flood plain at
selected locations, together with the water surface elevation
and extent of the [RF and SPF, are shown on plates 7 and 8.

Obstructions - During floods, debris collecting on the
bridge and culverts could decrease their carrying capacityand
cause greater water depths (backwater effect] upstream of
these structures, Since the occurrence and amount of debris
are indeterminate factors, only the physical characteristic of
the structure were considered in preparing profiles of the
Intermediate Regional and Standard Project Floods. Similarly,
the maps of flooded areas show the backwater effect of the
bridge but do not reflect the increased water surface elevation
that could he caused by debris collecting against the structure,

The bridge is high enough not to be inundated by floodflows,

20



However, even without considering an accumulation of déhr‘i's on
the structure, it still causes a substantial backwater effect. This
hackwater causes a considerable portion of the area east of the
Alaska Railroad to be inundated by water during major floods
which approach the IRF in magnitude. With the exception of
The Federal Aviation Administration (FAA) facilities, there is,
at present, a minimum of development in this area. Damage
to the FAA facilities would be relatively minor considering the
first floor elevations of these structures. Water will flow over
the railroad embankment and down into the village. The flood-
waters will also flow over the railroadandhighway just south of
the village. Depths and gquantity of flow cannot be accurately
determined, although both are anticipated to be minor. Overall
depths of flooding east of the railroad line will range up to§
feet with the deepest area adjacent to the railroad embankment
south of the FAA airfield.

Velocities of Flow - Water velocities during floods depend
largely on the size and shape of the cross sections, conditions
of the stream and the bed slope, all of which varyon different
rivers and at different locations on the same river. During the
Intermediate Regional and Standard Project Floods, average
velocities of main channel flow would range from 5 to 7 feet per
second on the Talkeetna River except at the railroad bridge
where they would range from 14 to 17 feet per second. Water
flowing above B8 feet per second is capable of causing severe
erosion to streambanks and transporting large objects. Over-

bank flow in the Talkeetna area would average 1 to 2,5 feet per

21



second. At these velocities, deposits of silt and other debris
can be expected,

Rates of Rise and Duration of Flooding - Floods on the
Talkeetna and Susitna Rivers generally have a gradual rise
until the ground becomes saturated, then they experience a
constant, rapid rise of one to three days duration until the peak
is reached. Generally, the duration of the extremely high flows
does not exceed one or two days and then the flood waters drop
quickly. For the Intermediate Regional and Standard Project
Floods, Table 4 gives the maximum rates of rise, height of
rige {(from critical stage level to maximum floodflow level ),
time of rise (time period corresponding to height of rise),and
duration of critical stage (period of time flooding is above

critical stage level).

TABLE 4

BATES OF RISE AND DURATION
(Talkeetna River at Alaska Railroad Bridge)

Mazgimmm Height Time  Duration

FLOOD Rate of af of of
__Rise Rise Rise Critical Btage
£t/ hr g hrs hra
Intermediate Regional Flood T 8.3 19 H0
Standard Project Flood .5 10.9 26 Hz

Photographs, Future Flood Heighis - The levels that the
Intermediate Regional and Standard Project Floods are expected
to reach at wvarious locations in the village of Talkeetna are

indicated on the following photographs.
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GLOSSARY

Backwater. The resulting high water surface in agiven
stream due to a downstream obstruction or high stages in an
intersecting stream,

Flood. An overflow of lands not normally covered by water
that are used or usable by man. Floods have two essential
characteristics: The inundation of land is temporary; and the
land is adjacent to and inundated by overflow from a river,
stream, ocean, lake, or other body of standing water.

Normally a 'flood" is considered as any temporary rise in
streamflow or stage, but not the ponding of surface water, that
results in significant adverse effects in the vicinity. Adverse
effects may include damages from overflow of land areas,
temporary backwater effects in sewers and local drainage
channels, creation of unsanitary conditions or other unfavorable
situations by deposition of materials in stream channels during
flood recessions, rise of ground water coincident with increased
streamflow, and other problems.

Flood Crest. The maximum stage or elevation reached by

the waters of a flood at a given location.

Flood Peak. The maximum instantaneous discharge of a

flood at a given location . It usually oceurs at or near the time
of the flood crest.

Flood Plain. The areas adjoining a river, siream, water-
course, ocean, lake, or other body of standing waterthat have

been or may be covered by floodwater.
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Flood Profile. A graph showing the relationship of water

surface elevation to location, the latter generally e;gprcasé_d as
distance above mouth for a stream of water flowing in anopen
channel. It is generally drawn to show surface elevation for the
crest of a specific flood, but may be prepared for conditions at
a given time or stage.

Flood Stage. The stage or elevation at which overflow of

the natural banks of a stream or body of water begins in the
reach or area in which the elevation is measured.

Head Loss. The effect of obstructions such as narrow
bridge openings or buildings that limit the area through which
water must flow, raising the surface of the water upstream from
the obstruction.

Hydrograph. A graph showing flow values against time at

a given point, usually measured in cubic feet per second. T he
area under the curve indicates total volume of flow.

Intermediate Regional Flood, A flood having an average

frequency of occurrence in the order of once in 100 years
although the flood may cccur in any year. It is based on
statistical analyses of streamflow records available for the
watershed and analyses of rainfall and runoff characteristics
in the general region of the watershed.

Left Bank. The bank on the left side of a river, stream or
watercourse, looking downstream.

Right Bank. The bank on the right side of a river, stream,
or watercourse, looking downstream.

Standard Project Flood. The flood that may be expected

from the mostsevere combination of meteorological and
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hydrological conditions that are considered réasonabl}rchar—
acteristic of the geographical area inwhich the drainage
basin is located, excluding exiremely rare combinations. Peak
discharges for these floods are generally about 40-60 percent
of the Probable Maximum Floods for the same basins, As
used by the Corps of Engineers, Standard Project Floods are
intended as practicable expressions of the degreeof protection
that should be sought in the design of flood control works, the
failure of which might be disastrous.

Underclearance Elevation, The lowest point of a bridge or

other structure over or across a river, stream, or watercourse
that limits the opening through which water flows. This is

referred to as "low steel in some regions.
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