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FACTORS FOR CONVERTING U.S. CUSTOMARY UNITS TO METRIC UNIZS

For those readers who may prefer to use metric units rather than
U.S. customary units, the conversion factors for the terms tised in this
report are listed below: i

1
"]

t

Multiply U.S. customary unit By To obtain metric unit

vubic foot per second 0.02832 cubic meter per second
(ft>/s) (n'/s)

cubic foot per second per .01093 cubic meter per second per
square mile square kilometer
[ (£t3/s) /mi?] [ (m3/s)/km?]

foot (ft) .3048 meter (m)

foot per second (ft/s) .3048 meter per secend (m/s)

inch (in) 25.40 millimeter (mm)

mile (mi) 1.609 kilometer (km)

square foot (ft?) .0929 square meter (m?)

square mile (mi?) 2.590 square kilometer (km?)
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FLOODS OF JUNE &4 AND 12, 1976,
AT CULBERTSON, MONTANA b
by

M. V. Johnson

ABSTRACT

Runoff from rainfall caused flooding in the town of Culbertson, Mon-
tana, on June 4 and 12, 1976, Flood damage was mostly to business and res-
idential structures within Culbertson. Two small drainases contributed the
peak flows, which at one site .xceeded 1,200 cubic feet zer second per
square mile of contributing area.

Flow from the Missouri River tributary No. 5 at Culbertson consisted
of flow through a pipe-arch at the State Highway 16 crossing and flow that
overtopped the right bank of the main channel. Maximum combined pipe-arch
and bypass flow for the June 12 flood was 1,330 cubic feet per second.

Flow from Diamond Creek consisted of flow through a culvert at the
U.S. Highway 2 crossing west of Culbertson and flow that overtopped a road.
Maximum combined culvert and bypass flow for the June 4 flood was 1,320 cubic

feet per second. Failure of a small dam increased the flow volume of the
June 4 floeod.

INTRODUCTION

Runoff from heavy rains on two small sparsely populated drainage
basins caused flcoding in Culbertson, Mont., on June 4 and 12, 1976. The
contributing drainages were an unnamed coulee on the north side of town and
Diamond Creek on the northwest side (pl. 1). Flood damage was mostly to
business and residential structures within Culbertson. The value of flood
damage was not estimated. Yo lives were lost in the flood.

The purpose of this report is to define the magnitudes of peak flows
from the drainage basins that contributed to flooding in Culbertson on June
4 and 12, 1976. The contributions were determined by field investigation
of high-water marks (debris lines), discussions with residents subsequent
to the flooding, and calculations of flood magnitudes.

The U.S. Geological Survey operates a crest-stage gage on the unnamed
coulee. The location of the gage is listed as "Missouri River tributary
No. 5 at Culbertson'" (station number 06185400) in streamflow publications.
Therefore, the unnamed coulee will be identified in this report as Missouri
River tributary Ho. 5. No previous stream{low data have heen collected by
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the Geological Survey on Diamond Creek,



METEOROLOGIC CONDITIONS

The precipitation station at Culbertson recorded 1.73 inches of rain-
fall on June 4 and 4.30 inches on June 12 (National Weather Service, 1976).
Antecedent rainfall at fulbertson was 0.09 inch on June 3; no rainfall was
recorded on June 1-2 or Jjune 9-11. Rainfall of 2 to 4 inches for each storm
was unofficially reported by residents in the upper reaches of the contri-~
buting drainages; howevar, the amounts were not confirmed. Storm rainfall
‘n this area »ften sccuvrs in a cellulay »attern, with one location receiving
hleavy amounts while a nsarby location receives little or none.

HYDRAULIC CONDITIONS
Missouril River tributary No. 5

The Missouri River tributary No. 5 has a drainage area of 3.82 mi?
upstream from the crest-stage gage, which is located at the State Highway
16 crossing (site A, pl. 1) near the rodeo ground. The drainage structure
is a corrugated metal rmultiplate pipe-arch measuring 12.7 feet wide, 7.5
feet high, and 124 feet long. Each end is mitered for 11 feet, starting at
a point 2 feet above the inverts and extending to the crown. The upstream
end of the invert is 1.12 feet higher than the downstream end. After the
flooding the pipe-arch was ¢lean and no evidence of obstruction of flmw
by debris <.ring the flooding was apparent.

The maximum flow of the Missouri River tributary No. 5 at the crest-
stage gage for the period of record 1963-75 was 495 ft3/s on July 24,
1963 (Johnson and others, 1976); all water flowed through the pipe-arch.
The corresponding vater surface was 6.66 feet higher than the upstream
invert.

June 4 flood

Peak flow of the Missouri River tributary No. 5 through the pipe-arch
at the crest-stage gage during the flood of June 4, 1976, was computed to
be 740 £t3/s; the highest water surface was 10.12 feet above the upstream
invert. Flow through the pipe-arch was computed according to the method
outlined by Bodhaine (1968) for type 2 flow.

Part of the floodwater of the Mlssouri River tributary No. 5 overflowed
the right bank of the main channel on June 4. The overflow occurred 200 to
400 feet upstream from the pipe-arch and the floodwater did not return
to the main channel. The bypass water crossed the access road to the
rodeo grounds, flowed along the west side of Highway 16, and then crossed
Highway 16 at a borrow pit about 0.3 mile south of the main channel cross-
ing. The bypass flow for the June 4 flood was not determined.

June 12 flood

Peak flow of the Missouri River tributary No. 5 through the pipe-arch
at the crest-stage gage during the flood of June 12, 1976, was computed

~, -, 2 PR ~ - o .
te he 770 [t /sy the bhighest water surface was 10,52 [eet above the upstream
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invert. Flow was computed according to the method of Bodhaing’(r968)}“”

Like the June 4 flood, part of the floodwater on June 12 overflowed the
right bank of the main channel and crossed Highway 16 about 0.3 mile south
of the main channel crossing. The peak bypass flow for the June 12 flood
was 556 [t®/s. The flow along the highway embankment was determined by
a four-section slope~area measurement as outlined by Dalrymple and Benson
(1967).

The naviTam toambined sipe - areh and benass Tlow for the June 12 {lood
s 103 Dt /s. tecal contvibution ro flow Trom the todeo ground drainage
area {pl. 1) was not estimated but probably cccurred pricr to the peak
aain-channel overf{low.

Dianmond Creek

tr~am from the 4.8,

Diamond Creek haz a drainage area of 3.90 =i? .
Highway 2 crossing (site D, pl. 1). The drainage structere is a bH-foot
diameter corrugated metal culvert that is 150 feet long and is positioned
at an oblique angle to the road. The upstream invert is 1.88 feet higher
than the downstream invert. After the flooding the culvert was clear of
debris and was not damaged by the high flood heads and extreme velocities.

ha
(s

June 4 flood

Observation of high-water marks at the culvert on Diamond Creek indi-
cated that the highest level of the floodwater was 13.88 feet above the
upstream crown (20.25 feet above the invert). There was free cutflew and
the maximum water surface at the autlet was 5.88 foet gh-ve the *"wﬂsﬁream
Invert., Mawinmem fluw through the pipe wos computaod to be 447 [t° *fs, using
a U.S. Ceological Survey methed cutlined by Zocdhaline {1558) for type 6
flow. The maximum flow is attributed to the June 4 floed.

The June 4 flood of Diamond Creek overtopped the road crown starting
at a point about 130 feet east of the intersection of the centerline of
U.S. Highway 2 and the culvert and continuing east to 3rd Avenue West.

The flow across Highway 2 west of 3rd Avenue West was computed to be 391
ft3/s, using U.S. Geological Survey methods (Hulsing, 1967). The cross
section of flow extending from Highway 2 north on 3rd Avenue West had an
arca of 321 f£t?. The nean velocity was estimated to wnot exceed 1.5 ft/s,
for an estimated flow of 480 ft'/s {lowing east. Thus, the maximum culvert
bypass flow is estimated to have been about 870 ft3/s. Much of the flow
crossing Highway 2 west of 3rd Avenue West returned to the channel immedi-
ately below the highway and, therefore, did not contribute to flooding of
the town. Iligh-water marks showed that the flow crossing Highway 2 was
perpendicular to the highway and that the flow across 3rd Avenue West was
parallel to the highway.

The maximum combined culvert and bypass flow for the June 4 flood thus
was 1,320 ft3/s.



June 12 flood SR R

The June 12 overflow of Diamond Creek at 1.S5. Highway 2 was of smaller
magnitude than the overflow of June 4. Because of the profusion of higher
debris left by the June 4 flood, the June 12 ponded elevation could not be
defined by direct means. A highway maintenance man who was present during
the June 12 flood stated that water flowed out of the ponded area eastward
along the road. He also said that the road possibly would not have been
avertopped near the east edge of the Tirhway £111 oxcept for the strong
2inds that cwzed high waves, A residoct v 222 Arh Sproet said the flond
T June 12 «did not evertop the road at that Xaeaﬁiﬁn. A member of the lloore
family {hiouse «losest to Diamond Creek above the hilzhwav on the west) stated
that the Tune 4 flood was about 1 foot higher thaa the June 12 flood, but
he could not locate definite high~water marks at the house. Inspection of
the area north of town indicated that shect floodvater flowed toward town
from an area of 0.24 miz which would have contributed directly to th=
June 12 flecoding.

3

Dam failure

The Diamond Creek Dam was constructed in 1934 0.5 mile upstream from
U.S. Highway 2. The dam failed during the flooding of Diamond Creek on
June 4.

Two distinct lines of high-water marks, the higher of which was attri-
buted to the June 4 flood, were found upstream from the Diamond Creek
Reservoir. Measurements of peak discharges upstream from the reservoir
were of poor reliability because a flattening of water-surface profile
occurred for some distance upstrean from *he county road {=its 3, »l1. 1
and 1 .

1 L ’"“VJ

This ttening of pro i1le cccurred at both flgaa magnit:

slope-arca methed (Dalrymple and Benson, 1967), the peak flow upatream from
the reservoir was computed to be 4,080 ft’/s for June 4 and 2,020 ft3/s

for June 12; the maximum outflow from the reservoir was computed to be
2,730 ft®/s with fair reliability.

Fomd
iM%
f1a

‘

The dam reduced the peak flow downstream but contributed to flooding of
the town because water stored in the reservoir prolonged the length of
time that the flow at the hlghwaf exceeded the culvert capacity. The
2,020 ft’/s peak that oceurred on June 12 was nearly controlled by poada
upstream from the highway and culvert outflow. Because the 4,030 fe¥/s
peak inflow on June 4 was reduced to 2,730 ft3/s cutflow, it is reasonable
to assume that the dam remained partly intact until after the flood crest
had passed.

ge
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RECURRENCE INTERVALS

Recurrence intervals of flood magnitudes can be defined as the inter-
val, in years, during which a flood of a given magnitude will be equaled
or exceeded once on the long-term average. Recurrence intervals of flood
magnitudes for the Missouri Biver trkhvtdr" No. 5 and Diamond Creek (table
1} were chtained from a fregq {1976). The
recurrence intervals exceed tae

oy ziudy by ;LLnurx and

OD—ye&r flood.
4
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