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Floods of June 24-25, 1966 in southwest-central North Dakota

By Orlo A. Crosby

A severs thunderstorm accompsnied by much hail swept through:
southwest~central Horth Dakota on the afternoon of June 24. Rainfall
of up to 13 inches caused floods higher than any previdusly kanowm iu
the axea. The isobyetal mep (£fig. 1) indicates the axtent and megui-
tude of the storm. This map was ﬂarivad from rainfall data at 20
U.8. Weather Bursau gages (4 vecording), 26 Geological Survay gages
(s iecotdtng) and 124 sites loecated in a buckat survey made by the
Geological Survey (table 1).

The storm traveled in a northeasterly direetion with most of
the rala occurring iq about 2 hours in any one location. The geveriiy
-and verity of the storm are indicated by comparing it with eharts in
U.8. Weather Bureau Technical Paper No. #0 wvhich shows the 100-yeaz
2-hour precipitetion to be about 3 inches in the storm area. Most of
the heil ocecurred in the sreas of heaviest rainfall. Atltho toum of
Stanton, one-third of the windows were reported as being shatterad
and buildings were severely damaged. Crops over a large area were
completely deastroyed and trees were defoliated.

The flcod area includes parts of the Knife River, Square
Butte Creek and Meart River basins and some unnamed small tributarien
to the Missouri River. As far as can be ascertalned, a flood of thin

magnitude and aresl coverage (caused by a thunderstorm-type rain) has



not been previouwsly vezovded In the stase. 1In 1962 a t.goi‘ tlﬁod 6&
Bonnes Coulee near Valve resulted in a peak dischargs of 26,300 cfa
frow an area of 52.5 squave wiles but the avesl coverage of that stom
wes mach legs thau this one. The peask discharge for the Knife River
at Hazen was the greatest known since 1334 with less than half the
total dralnage area contributing to the flood runoff. A summayxy of
pesl stages and digoharges {8 given in zable 2. The peak discharge
was determined by indirect measurewent at 13 sites, Mauy of the pead
£lows substantially axceeded the 50-year floodﬂi; hense, a zatio of
thia flood to the 50-yaar £flood rather than the recurrence ilaterval

is given. The maximm ratio thus computed i3 22.2 for Otter Crsal
near Hannover {station 4, fig. 1). The ratio is not computed for the
smaller streams because the £lood frzquency rxelation is not delined
below 10 square miles. The maximuz discharge rate per square mile
determined was that of Kineman Creek tributary (station 7, fig. 1)
with 3,040 cubic feer per second per square nile from e 2.45 sguare
mile dyvalnage =rea. This peak dlacharge is 8.7 times the 50-year flecd
from & 10 square wlle drainage avea, Square Butte Crsek tributary No.l
{station 11, {lg. 1) shows only moderately high runoff although 1t ia
in the area of heaviest rxairfall. This is probably due to storags at
the highweay £114.

Figure 2 sbowa the accunmulated rainfall and discharge hyduo-
graphs for Quger Ursek near Hannovar, which are probably quite typleal
for basing of gimlisxy size in the flood arves. The peaks were wvery sharp
al/ Patterson, Jo L., 1966, Magnitude and frequency of floods in the

United States, Part 6-4, Migsouri River basin above Siouxz City,
Iowa: U.8, Geol. Burvey Water-Supply Peper 1679 {in press).
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and Tscessions were rapid.

The domnge caused by the flcod was extensive. Flood walex
from Blg Muddy Creek covered a part of Glen Ullin and all of Aluoant
to & depth of 3 to 4 feet. The populace had been evacuated to higher
ground by the time the flood wave struck. About cne-third of the
populstion of Center bhad to be evacuatad as a large part of the towm
wag inundated.

Highway damage was estimated to be in excess of one million
dollars in a six-county area; about one-quartsr of this was in Oliver
County. Virtuslly no bridges or culverts rewmained in plece in the
area of severe flcoding. Newly opened Interatate 94 was considerably
damaged st the bridge over Wilson Cresk. The Northern Pacific main
line rajlroad tracks west of Glen Uliin and the branch line tracks
nesr Stanton were washed out. Power and telephone service was
dlsrupted in much of the area. Municipal and residential water
suppiies were contaminated. YFavm machinery was cverturned and ruined
by water and lavrges nuabers of livestock and poultry were washed away
or drowned. Heay farm buildings located on the flood plains were
dastroyed or washed away.

There was no loss of hwman life attributable to the floods

although wany rural residents had little or no warning.
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Table 1.

North Dakota.

rrecipitatton records, floods of June 24-25 in southwest-centxal

Town~
County ship | Ran
Grant 134N 87
1371 aow
1378 89w
Hettinger | 134N | 93W
135N 93w
135N 94w
135N 96W
135K 9™
LISK 95w
1358 S5W
1358 95w
136N 9iW
1361 9l¥W
1368 91w
136N 92w
136K 93w
136N 23w
136K PIASH
1360 94
136N 94u
136N 95w
136N 95w
136N 96W

Total
Sec- | rain- | Type of
| tion | fa1l | gage | Accurscy | Bemarks
13 1.15 | NR Usws
2 3.8 6" gage | good Gage ou post
17 5,0 poor 1" in &AM
3" in P
35 1.14 | NR & RBC Usws
12 2.6 glass good No hail
gage
24 2.0 good Gage on post
2 2.5 4" gage | good Very iittle
storm bare
3 1.98 | RR USWB
1 4.8 good Rind of gags
unknown, alero
pails
3 4.0 5% gage | good
17 5.0 eat. question- |Gage broken
able by hail
8 3.7 good Kind of gage
unknown :
8 2.9 standard| good USWB typa gage
8" can
32 2.3 6" gage | good Gage on post
15 4,0 glass good
gage
10 4.2 5" gage ! good
22 3.0 good Gage on pogt
11 5.0 5" gage @ good 4.8" in gage-
high wind may
have blown
sgome out
20 5.0 6" gege | fair
34 4,0 good
11 8.0 pail good 4" gage ran
over. 10" in
tapared pail
21 3,05 good Punuel top -
USWB type gage
11 3.0 5" gage | good



Teble 1.

Precipitation records, floods of June 24-25 in southwest-central
Noxth Dakota~-~Continued.

Total
Toun- Sec- | rain- | Type of
County ghip | Range | tion | fell gage
Hettinger | 136N 96w 28 3.1 6" gage
(Cont.) 138N %W 23 4.5 6" gage
139K XY 6 6.0 Can &
pail
Meleaac LaGN 329 14 1,00 { NR
1448 83w 15 2,5 | 6™ gage
1461 34w 2 3,50 | 4" gage
1458 33w 3 4.0 6" gage
L45R 83w 9 10,0 Est.
1458 33w 11 3.8 4" gage
145N 83w 29 7.0 Est.
1458 34w 14 12.0 Bat.
145N 84w 14 12.04 | water
tank
146N 82 13 3.0
146N 32 21 2,67 | BR
146N 33w 10 3.2 kettle
146K 33w 17 5.0 none
146K 33w 32 4,0 tin can
146N 34W 3 6,15 | NR
1468 34W 26 10.0 est.
1478 80w 29 1,90 | NR
1478 33w 9 4,0
1478 33w 30 5.0 6" gage
148N 84U 8 2.99 | NR
150K 78w & 0.88 | NR
1508 83w 10 1.28 | NR
Mercer 141N 88w 20 5.5 5" gage

Accuracy

fair
good
good

good
good
good
fair
good
fair
fair
fairv

good

good

good

fair

good

good

fair

| __Remaxks

No hail
Cage on post
5" can ran
over-5 gal.,
pail about
605"

USWB
Glass gage
Glass gage

Hail broke
gage

Glass gage
Est. - hail
Est. - no way
to measure
Estimated

USWB

Hail broke
gage. Meas,
4.0" in
tapered kettle
Est. on basis
of rain neigh-
bors had

USWE

Gage broken
by hail

USWB

Rain gage on
poat in open
area

Gage on post
in yaxd
USWS

USWB

UsSwWB

5" gage ran
over. Est.
5-6 inches



Table 1.

North Dakota--Continuad.

Precipitation records, floods of June 24-25 in southwest-central

Mercer
(Cont.)

Moxton

Town-
ghip

1418

161N
141K

141N
1628

14628
142N
142N |
1428
L&6N
144N
LA4LN

1468
166N

1458
145N
145
L4SK

146R
1478

136K
138K
138%
1388

Total
Sec~ | rain- | Type of
2ange | tion | £all gage
88w 26 8.0 5" gage
89 22 3.0 4" gage
89w 28 3.7
90w 25 3.5 5" gage
38w 11 3.9 glass
gage
asw 26 4.1
asw 29 2.0 est.
38w 32 2.0 ast.
88w 36 S.1 5% gage
84W. 35 3.5
a5w 14 2.0 nona
35w 33 9.0 pails
& ecana
S6W 30 3.0
38w 25 2,18 | NR
0w 15 2.34 | NR
3&u 28 13.0 S gal.
asw 4 2.8
85w 25 3.0 coffee
can
85w 36 3.9 4" gage
85 & 1.9
8oW 35 3.5
840 3 0.85 | NR
S6W 14 0.2
86w 35 1.13 § NR
87w & 3.5 glaaa
gage

|_Accuracy Remarka
fair 5" gage ran
over. Est
8 inches
good 4.0" 2miL 8
and 2 mi E§
good 3.5" one mi N
4.0'% 3.5 mi E
fair Gage on post
good Gage on post
in yard
geod 1,0" ia wmorning
3.1" in afternoon
poor Gage broken.
Bstimated rain
fair Gage broken.
Estimated rain
good Meas. 4.0" then
emptied and got
1.1" more
good
fair Estimate
fair - Gage broken
by hail
falr
USWB
UsSws
good 10 qt.pail 12"
deep ran over
very Gage on post
good
fair can getting in
yard-meas. 3. ot
good
good Good gage
good Steady rein.
Very little
runoff
USWB
good
UsSWB
good On post in
yard



Table 1.

Precipitation racords, floods of June 24-25 in southwest-central
North Dakota--Continued.

Town~
County ship | Range |
‘Morton 138§ | 87w
{Cont.) 138N 87w
1388 88w
138N 89w
i38n 89w
1388 90w
138N 90w
138N 90w
1398 31w
139N 84w
139N 85w
139N 86W
139N 86W
139N 87w
| 1398 87w
139 87w
139N 87w
139N 87w
139K 88w
139 88w
139m 88w
139N 89W
139 gon
139N 39w

Total
Sec~ ! rain- | Type of
| tion | fall gage Aceuracy
18 2.5 300&
20 0.7 good
27 3.0 ood
9 6.0 6" gage | good
13 S$.5 5" gage | good
6" gage | good .

10 4.3 good
22 6.1 6" gage | good
24 .5 6" gage | good
33 1.12 | NR & REC

20 0.8 good
21 1,02 | NR

13 1.0 pail good
20 1.35 good
6 3:.50 1 12* good
13 3.0 good
18 3.50 | 12" gage | good
19 3.25 | 4" gage | good
27 2.8 REC good
6 8.0 pails fair
17 6.0 5 gal good

pail

34 S5:5 6" gage | good
9 7.0 5" gage | good
30 3.5 good
31 6.5 REC

Remarks

1.0" in AM

5.0" in PM

Gage on post
Gage on post.
Neighbor re-
corded 5" 1 mi W

Gage on post
Gage on post

in yard

USWB

21.0" yain and
no hail at
Judson

USWB

Hail broke gage
Gage on post

in yard

UsGs 3" dis.
Gage on post

in yard

USGs 3" dia.
Glass gage

on post

USBS tipping
bucket

Pail in yard
ran over -
estimate §.0"
Glass gage had
5.25" before
being blown down
On post in yard
Gage full then
emptied but wes
broken after
that-est. 7.0"
Small gage in
yard

USWB




Table 1. Precipitstion records, flcods of June 24-25 in southwest-ceantral
Rorth Dakota-~Continued.
= Total
Town- Sec- | rain- Type of
County ship | Raage | tion | fall gage Aceuracy Remacks
Morton 1398 89w 33 5.0 good
(Cont.) 139N 90w 2 4.0 - fair 3.5" before
gage broke
1398 90w 16 7.0 Washtub good 4" gage ran
over for
unknown time
139N oW 20 3.0 None falr 14 mile north-
Est. relative had
3.0" rain
1388 0w 23 4.3 4" gage good Cage ran over-
est. .25 to .5"
160N 86w 7 3.0 12" gage | good UsGs 3" dia.
1408 87w 2 3.7 12" gage | good UsGs 3" dia.
160N 87w & 5.15 | 12" gage | good USGS 3" dia.
1460M 87w 20 8.0 12" gage | good uses 3" dia.
140N 88w 8 8.5 12" gage | good U8SGS 3" dia.
140N 38w 22 9.0 12" gage | good UsGs 3" dia.
140N BE 27 7.50 | 12" gage | good UsGs 3" dia,
140N 39w 16 5.0 4" gage good Gage van over
140N 89 24 7.0 6" gage fair Gage ran over
140M 89% 26 7.0 6% gage fair Gage ran over
Rstimate 1"
1408 89w 32 6.0 S" gage faive Gage ran over
good Estimate 1"
140N 20w 25 b.§ 6" gage good 270" in AM
3.70" in PN
1608 90w 26 3.25 good Gage on post
Oliver 1418 85w 18 2.2 REC good 8¢S float-type
161N 86w i 5.00 | 12" gage | good USGS 3" dia.
161w 36w 10 6.00 { 12" gage | good UsGs 3" dia.
141N 36w 30 4,60 | 12" gage | good UsGs 3 dia.
141N 86W 34 2,90 | 12" gage | good UsSGs 3" dia.
141K 87w & 7.30 | 12" gage | good UsGS 3" dia.
161N 87w 12 9,00 | 12" gage | good UsGs 3" dia.
141H 87w 22 7.50 | 12" gage | good UsGS 3" dia.
14618 37w 32 9,70 | 12" gage | good UsGs 3" dia.
161N 87w 32 7.2 REC good USG8 float~-type
16428 34w 14 1.68 | NR uswa
1628 86W 8 8,50 | 12" gage | good UsSGs 3" éia.
1428 36W 14 10,20 | 12" gage | good UsGs 3" dia.
1628 B6W 20 7.0 REC good USGS & tipping
bucket

'




vable 1. Preeipitation records, floods of June 24-25 in southwest-central
North Dakota--Continued
oo, 3 Total
Touwn- S8ec- | rain- | Type of
County ghip | Range | tion falli | gege Acguracy Remarks
Oliver 162K 374 11 5.1 REC good USGS tipping
{cont.) bucket
146208 a7 15 4,50 | 12" gage | good USGS 3" dia.
14620 87w 35 7.10 | 12" gage ; good UsGs 3" dia.
1438 4N 34 3.0 good
143K 35w 23 12.0 Est. poor No gage
163N 35W L7 5.9 6" gage | good
163N 86W 20 7.0 6" gage | gquestion- |Gage ran over,
able had 2.6" 2 days
before
L63% 87w 13 3.5 good Not much runoff
1438 87W 29 3.0 4" gage | fair 1" in morning
2" in afternoon
stark 1378 91w 9 6.2 good Gage on post
in yard
1378 oW 22 %.0 None good Estimate
1378 91w 28 3.6 5" gage Gage on post
1378 92w S 3.0 good Had gage but
kingé uoknown
1379 93w 10 2.8 good .8" in worning
2.0" in afternoon
137N 93w 36 2.45 good Old USWB gage
1378 96w [ 4.5 good Gage on post
in yard
137N bW 13 5.5 Est. fair
1378 S&W 17 4.5 good Had gage but
kind unknown
137N S&6W k3 § 3.5 glass fair
gage
1370 by 35 6.5 12 gt fair Pail ran over
pail
i38m 91w 6 3.0 good
138N 91w 2 3.0 good Rind of gage
; unknown
138% oW 23 6.5 &%" gage | good May have run
i over a littla
138N 9w 4 3.3 good Gage on post
138M 92w 16 3.2 S" gage | good Rained from
1130 to 1430
1388 93w 9 3.5 5k™ gage | good
138N 93w 28 5.0 &" gage | good Gage ran over an
estimated 1.0"
139 89w 5 .68 | NR UsWB
1398 | 9w 9 3.0 good




Tsbie 1. Precipitation records, floode of June 24~25 in southwest-central
. North Dalioia~~Continved.
Total
Towm~ Sec- | zain~ | Type of
Cownty 1 ghip iRange ;& tion | fall }2ge Asguracy Remax ky
|
Stazk 1398 91w 10 bo3 good Kind of gage
{Cont.) unknown
139K 24 5 3.i5] MR & REC USWB
139N 92w 13 3.1 fair Kind of gage
unknown
139% 3w 9 3.5 goad Cage on post
in yard
1398 93v 28 3.0 5" gage jgood
139N YW 17 2.0 various | fair Survay of sgcv-
eral people
140N 924 7 3.0 5'" gage |good
1408 9 33 3.0 good Suxvey of gev-
eral people
1408 26W 13 1.19{ NR

¥R ~ Ken-recording U, 8. Weathex Bureau gage.
#EC - Racordimg rain gage.

o131~




Table 2. Flood stages and discharges, June 24-25 in southwest-central North Dakota

Maximun floods
Prior to June 1966 Discharge
Sereem and Drainage Gage Ratio
plzece of ares June | hedight to 50~
Ko.| determination | (oq wi) Period Year 19665 (£t) Cfs year
i / | flood
Enifa River basgin
1 | Enife River 1,230 1903-66 1943 e 1 26,7 11,500 0.72
near Golden - - 26 | 14.84 2,070 .12
Valley
2 | Brush Creek 23.3 - - 24 - 6,000 4,24
near Beulah
3 sprtng ““k 569 19“ » 1952 o= 200 03 6 'y 130 e “
at Zap 1947 -66
i bk o 25 bo 78 169 o
4| Otter Crsek | %2.9 e - 26 | 12.48 1} 45,300 22.2
neag
Hannover
S} West Branch 26.5 o e 26 § 17.2 23,700 15.6
Ottexr Creek
neay Beulah
6| Rnifa River | 2,240 1884-1966 1943 = | 203 26,500 pel?
at Hazen - o 24 | Z6.%% | 26,600 1.17
71 Kineman Creek 2:.45 - - 24 - 7,450 b
tributary
neay Hannoveyr
8| Kineman Creek 3i.3 - - 26 - 29,500 17.6
nesr Hagen
Migsgouri River basin
9{ Mismouri aiveyg .65 e - 24 - 167 b
tributary near
Henslex

e e

See footnotes =t ead of table
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Table 2. Flood stages and dischargea, Juns 24-25 in southwest-central North Dekota

{Continued)

!

Strean and
place of
determinetion

PBraina
arge
(8q mi)

Maxinm floods:

Prior to June 1966}

Period

Year

June
1966

!

Discharge

Gage |
height !
{£fe)

Cfs

Ratio
to 50~
year
flood

Square Butte Creek bagin

é
10 |

i1

12

Squaze Butte
Creek tribu-~
tary neag
Hannover

Sgquata Butie
Creek tribu-
tary No. 2
neay Haanoveyr

Squara Butte
Creek at
Center

Squarae Butte
Creek below

Center

1,43

014

56.8

146

1955-66

-

1960

> -

1965

24

- -

4

7.00
10.96

2.55
16.35

473

1,000
8,000

30
9,700

Heart River basin

14

15

16

Hesrt River
near
Richardton

Heart RBiver
below Heart
Butts Dam
near Glen
Ulidn

Big Muddy

Creek tribe
utary near
Zagles Heat

1,240

1,710

0.8

1903-22,
1938,
1943-66

1904-66

8ee footnotes at and of table.

1930

1947

- -

23

24

1,30

1.03
&7

0 b
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Table 2. Flood stages and dischargea, Juns 24-25 in southwest-central North Dakota

{Continued)
Mazimm floods
Prior to Juna 1966 Discharge
i
Stream and | Drainage Ratlio
i placa of area June | Gage to 50~
‘No. |determingtion | (sq mi) Period Year ]1966 }height Cfs year
f Lo (fe) £lood
Heart River basin--Continued
17 | Big Muddy &6.8 - - 24 - 10,400 2.00
Craeek near
Glen Ullim
18 {Wilzon Creek 30.7 - e 24 22.9 | 20,800 7.66
near Glen
Ullin
19 | Hsilstone 36.7 .- om 24 - 12,000 4.07
Creek near
Bluegrass
20 { Hailstone 3,261 =~ - 24 - 1,860 b
Creek trib-
utary near
Bluagrasse
21 | Big Muddy #56 1945-~66 1950 - 30.7 | 20,200 1.42
nesy Almont - - 25 29.37{ 8,800 .62
22 | Heart River 2,730 |1947-66 1950 - 20.7¢| 29,200 a
neaxr Lark - we 5 16.5&4§ 13,900 4
Cannonball RUiver basin
23 | Cannonball 580 1950-66 1950 - 26.1 | 20,300 1.24
River at -- - 25 14.63| 4,620 { 28
Regent
24 | Cannonball 1,140 154366 1950 ~ 34.0 | 51,800 2.07
Rivexr below - “w 26 16.12} 5,000 0 20
Bantley }

Less than the mean annual flood.
Fraguensy not datermined,

Flov regulated by Lezke Tachida.

Flow partly regulated by Lake Tschida.

anh on
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DISCHARGE ,IN CUBIC FEET PER SECOND
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Figure 2.--Rdainfall and discharge hydrographs for Otter Creek near Hannover,
- floods of June 24-25 in southwest-central North Dakota,
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