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RIVERS AND FLOODS

[River and Flood Division, M ERRILL BERNARD in Charge]

By BENNETT SWENSON

Atlantic slope drainage.—The principal flooding during
this month in this region was that in the Susquehanna
River, mention of which was made in the previous issue
of the ReviEw. A complete report will be made in a
later issue. ] . ]

Minor rises, approaching or slightly exceeding flood
stage, occurred principally in the Merrimack, Connecticut,
Delaware, Potomac, James, Neuse, and Roanoke Rivers.
The floods were slight or moderate and no damage of
consequence was reported. Rather general flooding
occurred in New York State in the smaller streams from
moderate to heavy rains the latter part of March which
caused the melting of a moderately heavy snow cover.

The following report is submitted by the official in
chargo, Concord, N. H., relative to the rise in the Merri-
mack River Basin:

Ice in the river began to break up on March 30, and had entirely
disappeared by the end of the first week in April. Stages began
to rise above the normal winter low on April 2, reaching and
slightly passing flood stages on the 13th and 14th, in the central
section of the Merrimack Basin.

A sharp increase occurred in stages on the main river from
Franklin to Lawrence on April 12 due to an average 1% inch rain-
fall in that reach of the river. A considerable rise occurred in the
Contoocook River, where a large amount of snrow melted. How-
ever, in the area of heavy accumulated snow (the Pemigewasset
River) the amount of run-off was negilgible, due to contint ed
moderately low temperatures.

As the river was quite swollen before the rain of April 12 began,
and as the amount that fell was considerable, a serious freshet
would have occurred, except for the fact that a sharp freeze fol-
lowed the storm. The rapid retardation of the run-off after the
passage of the cold front was phenomenal.

Considerable valley storage below Manchester, combined with
the fact that there was practically no snow in the lower tributaries,
prev}clented the Merrimack from reaching flood stages in the lower
reaches.

East Gulf of Mexico drainage.—The Apalachicola River
reached flood stage at Blountstown, Fla., on April 8 and
remained above that stage until the 12th, but no apprecia-~
ble damage occurred.

Moderate flooding prevailed in portions of the Black
Warrior and Tombigbee Rivers during most of the month
from frequent heavy rains. Damage was slight except
in the Tombigbee north of Aberdeen, Miss., where 90,000
acres of land were inundated with a loss estimated at
$700,000, mostly to prospective crops.

Above flood stages were registered in the Pearl River at
Jackson, Miss., and Pearl River, La., with only slight
losses due to suspension of business.

MISSISSIPPI SYSTEM

Upper Mississippi Basin.—The following is reported
by the Official in Charge, La Crosse, Wis., relative to a
rise in the Chippewa River and the Mississippi in the
vicinity of La Crosse:

Cautionary warnings were issued on April 11 for a 10-foot stage
(flood stage 11 feet) at Durand, Wis., for the 13th. A hard freeze
with temperatures ranging from 12° to 15° above in northern Wis-
consin occurred on the 12th resulting in an abrupt checking of
surface run-off from melting snow. Crest at Durand did not
exceed 7.5 feet for this reason.

Crest stages from melting snow this month in the Mississippi
River closely agreed with the results of the snow survey made the
latter part of February. The date of the crest of high water in
the lower section of the district was forecast the first of April to
occur between the 15th and 18th. The actual crest of 7.8 feet
occurred at La Crosse on the 18th. This is the lowest crest stage
with surface run-off from melting snow since the Spring of 1931.
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As was stated in the snow survey, the unusually dry condition in
the fall of 1939 was responsible for a high percentage of initial loss
into the soil, and together with periods of unseasonably cold weather
held in check any extensive surface run-off.

Missouri Basin.—Heavy rains in eastern South Da-
kota, southwestern Minnesota, and western Iowa, caused
high water in the Big Sioux River from April 1 to 8, at
Akron, Iowa, and a day later near Sioux City, Iowa.
Overflow was confined to low ground along the river and
no damage of consequence occurred.

Flooded creeks in the vicinity of Chinook, Mont., on
April 20, inundated several hundred acres of farm land
and caused property damage estimated at $2,700.

Ohio Basin.—Flooding occurred quite generally in the

Ohio Basin, extending from the latter part of March in
the upper portion, to May in the lower portion. A com-
plete report will be included in the next issue of the
REeviEw. ) )
_ White Basin.—Heavy rains on April 12 and 13 resulted
in flood stages on the Black and White Rivers in Missouri
and Arkansas. The flooding continued into May in the
lower portions. The greatest damage reported was in
the upper White with a loss to prospective crops amount-
ing to $10,000. . )

Red Basin.—Slight flooding occurred in the Sulphur
River at Ringo Crossing and Naples, Tex., from April 6
to 18. No damage of consequence was reported.

Lower Mississippt Basin.—The report from the Mem-
phis river district office relative to floods in the St. Francis
River follows:

As a result of a heavy rainfall in the headwaters of the St. Francis
River, on April 11, warnings were issued for flood stages at Fisk,
Mo., and St. Francis, Ark. Owing to additional moderately
heavy rainfall on the 18th, and on the 19th in the upper basin,
warnings were revised.

At Fisk, Mo., the river crested at 23.0 feet on April 14 and, after
a fall of a few days, again crested at 23.4 feet on April 22, although
the 24-hour rise on the 22d was only 0.1 foot. The heavy rainfall
that occurred on the 18th and 19th gave a stage of 19.9 feet at
St. Francis, on the 19th. The river continued to rise at St. Francis,
with the exception of no change on the 21st, and crested at a
stage of 20.9 feet on the 25th.

The Mississippi rose quite rapidly in the early part of the month
and on April 10th a crest stage of 22.4 feet was reached on the
13th at Memphis, Tenn.

Another rise started at Memphis on the 20th, which reached
29.9 feet at the end of the month and was still rising.

West Gulf of Mexico drainage.—Moderate overflows
occurred from the Trinity River at Trinidad, Tex., from
April 10 to 16, with a crest stage of 31.0 feet on the 12th.
No appreciable loss was reported but, due to timely
warnings, it has been estimated that movable property
and livestock valued at $15,000 were saved.

Pacific slope drainage.—A second major flood occurred
in the Sacramento River within a month’s time from the
first. The Sacramento, Calif., office reports as follows:

FLOODS IN THE SACRAMENTO AND SAN JOAQUIN
VALLEYS MARCH 29-APRIL 6, 1940

E. H. FLETCEER
[Weather Bureau, Sacramento, Calif., June 1940]

Following the major flood in the Sacramento Valley at the
beginning of March, there was a period of about three weeks when
no appreciable precipitation occurred, although the same general
tendency for low-pressure areas to move far southward in the ocean
persisted.

An occluded front, in connection with an extensive field of low
pressure off the north Pacific coast, reached the coast line of Wash-
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ington, Oregon, and northern California on March 24, preceded
by an upper cold front. Frontal activity increased in frequency
and intensity during the week that followed. The situation was
somewhat similar to that which preceded the flood earlier in March.!

The first general intensive rainfall occurred on March 27, and the
resultant run-off filled the depleted river channels; the heavier
rainfall that continued during the next 4 days was an easy step to
another major flood. )

In contrast to the early March flood of this year, the streams
during the present flood were not so extremely high in the upper
Sacramento area, but much higher water prevailed this time on the
Yuba, Bear, American, Cosumnes, Mokelumne, and lower San
Joaquin Rivers. However, no new high water records were estab-
lished, except at Bensons Ferry on the lower Mokelunine River,
where a crest stage of 15.5 feet was reached on April 1. The
previous high record there was 15.4 feet in February 1938.

The first general warnings for the upper Sacramento Valley area
were published as early as March 28, and on the following day
warnings of stages substantially above the flood or danger stages
were issued to all concerned and given the widest possible distrihu-
tion. Additional warnings were issued on the 30th and 31st to
to points farther down the stream, including the Feather and
American Rivers, and the tributaries of the lower San Joaquin.

The rapid rise in the river at Sacramento on the 29th by reason of
the heavy discharge from the American River, oceasioned the open-
ing of 18 gates of the Sacramento Weir at 11 a. m., after which the
water level fell slightly at Sacramento. But the increasing flow from
the American and Yuba-Bear Rivers, required the opening of more
gages during the next 24 hours in order to maintain a river level
below the danger stage. A total of 42 gates out of a possible of 48
was opened.

Excessive rainfall was centered in the Sacramento River canyon,
where Kennett reported 7.92 inches on March 30. The greatest
24-hour rainfall occurred at Brush Creek on the Middle Fork of the
Feather River, where 9.16 inches were measured on the same day.
The drainage from local creeks in the upper Sacramento Valley was
comparatively light, otherwise much higher water would have re-
sulted in Tehama County.

The previous breaks in the levees on Sutter Bypass east of Meridian
had not been repaired, and as a result Reclamation Districts Nos.
70 and 1660, which had continued to he partially covered with water
since early in March, were reflooded. Likewise, overflow water from
the old breaks along both sides of the river in the vicinity of Butte
City reflooded some of the area in the Butte Basin on the east side,
and the Colusa Trough area on the west side of the river. How-
evel;i. the affected area was not so extensive as it was in the earlier
flood.

As much of the original damage had not yet been repaired and
farming operations had not been resumed in the overflow areas since
the irst inundation, the extent of additional damage was compara-
tively light. The reflooding of about the same island tracts in the
Delta region also occurred.

On March 30 an old levee break on the lower San Joaquin River
permitted the flooding, for the second time this month, of about
2,500 acres of land on the River Junction Farms near the confluence
of the Stanislaus and San Joaquin Rivers.

Generally speaking, the flood under discussion may be considered
as a duplication on a smaller scale of the conditions that occurred at
the beginning of the month of March.

During the critical period, the radio station KFBK in Sacramento
broadcast hourly bulletins throughout the day and night regarding
the high-water situation in general, sending out warnings and trans-
mitting authentic information, which was obtained from the
Weather Bureau, the United States Engineer Office, the Works
Progress Administration, the State Division of Highways, and the
State Division of Water Resources. The State Department of
Public Works acted as the clearing house for the information.

This broadcast constituted a valuable service whereby the entire
valley was kept constantly and reliably informed as to the progress
of every phase of the flood as affecting every activity. The field
engineers of the United States and State reported the conditions of
levees, and indicated where breaks were occurring and just what
areas would be endangered by overflow waters, including the infor-

1 Floods in the Sacramento Valiey, February 27-March 6, 1940. E. H. Fletcher, M.
W. R. Vol, 68, pp. 71-74.
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mation as to the closing of highways, and the blocking of railroads,
and other pertinent information.

Following is a tabulation of the daily precipitation for the storm
period at the principal rainfall stations in the elevated regions; and a
table showing the crest stages for the valley river stations during the
high-water period.

Rainfall from Mar. 24 to Mar. 81, 1940, inclusive (inches)

Eleva-
Btations tion 24 25 26 27 28 29 30 31 |Total
(feet)
Sacramento River
Mineral_____________ 0032057 .02}10.36{1.893.01]0.0 7.42
Mt. Shasta. .05 1.01 .08 .26 | 1.49 | 2,05 .35 5. 50
MeCloud._ . 1121112 .36} 1.40| 209 | 1.99| .07 | 8.52
Huobergs_._. 05| .317123 ) .62 .68(2.23}1.00| 7.25
Kilarc P. H._. 62| 1.15| .2 .67 [ 1.21 L98 | .89 6.41
Dunsmuir. .. 5111751 1,061 1,01 12031 1,88} 1.421 11,01
Montgomery C . L7 L09) .50 1,761 .92 1.87) .22 8.06
Volta P. H_____.._. . .3 | .851¢ .36 .30 | .57 .58 90 | 4.87
Clear Lake.._ 1,350 0310 L0214 .11 .20 .40} 1.09 10 { 3.04
Vollmers__. 1,332 1 .10 69 [ 239 .02 1.40)3.55|2.87 | .27 11.29
cegum _ ... 1,291 .01 07125 88| .42 .02, .72 .15 4.40
Stonyford.._ 1,205 1 0 0 L0211 1,10 38| .62 .61 08| 271
Middletown. .. 1,106 | O .06 (611270 40 [ 1.00 | 3.06 | .89 | 8.71
Squaw Creek.._.__. 0 1.74 | 1.40 { 2.28 60| 4.25|4.06 237 | 16.70
Stony Gorge Reser- _
i 800 05 T 521 0 391 .40 .24 0§ 1.69
740 { 0 0 .36 .82 .26 .52 .29 2.37
7181 .42 .3411.33| .03 |2.36|1.93 ] 2.57 T 8.98
656 | .02[1.16|212;2.62| .42 3.05)7.92|2.91 | 20.22
25| .22 12| L10) T 21| .96 1.60]0 4.21
Feather River
Bucks Storage Res-
i 5070 | .46 | .50 ] 3.66 | 2.16 | 1.08 | 6.40 | 4.20 | .70 | 19.16
L1471 179 .48 56 2.4313.13 L0 1 9.34
0 2.6113.26 | .72|2.60 | 5.756| 2.67 | 17.61
.98 | 1.75 1 3,01 .80 [ 2.6119.16 ] 2.91 | 22.02
.41 12,10 | 1.05 .31 2.67)3.36) 1.19 | 11.09
217 (278 .57 .94 1406510 1.32 | 16.94
292 )208| .76 L.49( 5.01 ) 1.86 |..._|--___.
L1214 3.14 ) .12 1.05)3.64 | 8.74 | 1.7 | 16.43
1.71 220 ] .60 | 1.20 | 417 | 7.06 1 .92 19.65
.20 (2601195 .75(276|4.23]1.46 | 14.61
1] 3.08(1.3671.1843.3515.11| .69 | 1539
681126 .58 .37 .62} 2.32 70 ) 8.52
Yuba-Bear River
Bowman Dam._.____ 5347 | .23 .80 13.98)1.84| .01[281]440]1.66 ] 16.63
Lake Spaulding.____| 5,070 | .33 | .52 | 4.11 | 1.66 | 1.08 | 3.24 { 4.40 | 1.30 | 16.64
.63 .42 1460 1.50 | 1.22|4.48| 5.37 | 1.39 | 19.61
481 .34)3.38|221{1.00|3.24|5.30]|1.72]17.78
0 T0) .77 245 .80 (1.121 4,76 (270 13.00
L6511 .64 |4.441.08(1.91 5842831730
76| .26)4.93| .64 11.02)4.30]3.16 .11 ] 15.18
. .68 1 2.46 | .b4|1.07|4.31 (230 11.04
.8 | .05)374 ;2257102326435 .04 | 15.98
02| 1.44 7236 | .48 .98(3.72| L.56 20 | 11.65
American River
Twin Lekes........_] 7,020 | 0 .56 ) .90 [3.20] .45(2.14}200| .60 10.75
Soda Springs.. 167520 .64 .74 (3,28 68 11.2213.111204 | 1161
Blue Canyon_. 2| 4,750 | O .86 11.30|3.74 82 11.553.73 (290 14.90
Riverton____________ ,230 | 0 .93} .66 2.91 61 .43 2.34]3.04 | 10.92
GoldRun____.___.__ 3,227 |0 L84 .43 ]3.43 30| .98 ]3.78 ) 2.87 | 12.63
Jowa Hill___________ 2,970 | 0 L7211 .54 2.86 421 .82 3.47] 265 11.48
CoMax. .. ... 2,421 .60 .24 )28 | .20 76 13.53(2691)0 10. 87
Georgetown____.____ 2,300 .68 | .07 (3.8 .26 | .64 283](3.38 .15 ] 11.88
Foresthill._______... 2,200 §{ 0 .72 | .83 3.3 .33 .55 (2.9112.86 | 11.55
Placerville_____._._. 1,925 | .62 |0 1.6511.12 40} 1.32 (252 (123 8.98
El DoradoP. H____| 1,887 | .20 | .60 222 1.51 57 1220|423 )|222|13.84
Folsom.__.___....... 25210 45| .71 | 1.08 211 .14)1.50 ) .97} 5.04
Cosumnes River
Fiddletown____.____ 2,100} .50 | .10}3.20; .05 .24 |1.62|2.72| .21 | 8.84
Big Canyon Mine___( 850 | .10]0 78| 0 1.25|1.50 | .70 [ 1.35 | 5.63
Calaveras River
San Andreas._._.___ 996 | 0 .74 | .65 )1.32| .25 .13 | .54 2.45] 6.08
Tuolumne River
Hetch Hetchy._____. 3,830 | O .40} .3413.26| .16 | .41 | .43 1.81| 6.81
Sonora..___..._._.... 1,825 | T .66 | 1.08 ;1.28 ( .25 | .47 | 1,49} 142} 6.65
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Flood-stage report for the month of April 1940—Continuved

APrIL 1940
High water, March—April 1940
Depart-
Crest ure
atage Time and date gggﬂ
(feet) stage
(feet)
Sacramento River
Kennett ____.____ ... 23.1 | 7p.m., Mar. 30
RedBlaff_________________. _| 28.0 | 3a.m., Mar, 3!
Hamilton City _| 20.8 | 3p.m,, Mar. 31
Ord Ferry. oo 119.1 11 p. m., Mar, 31
Colusa. oo oo 26.2 | Noon, Apr.1____ .8
Knights Landing___._____________ 3.6 |48a.m, Apr.1 .6
Sacramento. ..o - o oceoo oo aean 28.46 | 10:45p. m., Mar.30_ ... —.5
Feather River
Oroville__._____ oo 24,1 | Noon, Mar.30. ____._____..._.____. -9
Nicolaus__.__ oo 25.6 | Noon, Mar. 3. . _.__.._..._ +.6
Yuba River
Colgate.. .__ . .ccooooo 153 (1ta.m., Mar. 30 . . o |ecmaoa.
Marysville .o 25.6 | 7a.m., Mar. 3 ... —2.5
American River
Folsom _____ .. 21.9 | 10p.m. Mar. 30 . |
HSt. Bridge. . . cccomoeaeaan 41.6 [ 4a.m., Mar. 31 _________..____._. +1.6
Stony Creek
St.John. .. ea. 54 | —,Mar. 31 —6.6
Mokelumne River
Bensons Ferry. . .-coomeumceone- 15.5 |2p.m., Apr. 1 _______.___________ +3.5
San Joaquin River
Lathrop. - oo 16.6 | 8p.m., Apr. 2. . . .. -4
Estimated flood losses during April !
Live-
Tate: IMatured| P othor por.
River and drainage ible atured| trospee- | OLNer | sionof | Total
property crops |tivecrops, m?avlr_:gle busi-
property ness
East Gulf of Mezico
Tombigbee River .. ... _|.__...__| ... 18700,000 | ... |- ... $700, 000
Pearl River . oo eeemmmmee el $4, 000 4,000
Mississippi system
Rivers in Montana_ ... ...__ 2,700
Black River in Arkansas , 000 1,000
White River In Arkansas. 10,500 oo maaeane 10, 500
West Gulf of Merico
Trinlty River_ oo eccmam o eceeacae 1,250 0 [aceaeeeo 1,250
Pacific slope
Sacramento River. .. ..ccee.__ 329,128 | $83,000 | 206,800 | $70,000 | 70,530 | 759, 458

1 Losses resulting from floods in the 8usquehanna and Ohio River Basins not included

3 Mostly to prospective crops.

Flood-stage report for the month of April 1940

Flood Above %(;(;gsstages— Crest
’ ; 00
River and station stage
From— To— Stage | Date
8T. LAWRENCE DRAINAGE
Lake Erfe
Feet Feet
Bt. Marys: Decatur, Ind___._.._..__... 13 19 25 17.3 22
ATLANTIC SLOPE DRAINAGE

Contoocook: Penacook, N.H._______.__ 7 13 14 7.2 14
Merrimack: Concord, N.H__.__.._._____ 12 13 14| 13.1 14
Connecticut:

Montague City, Mass_.______._..__ 28 13 14} 30.1 13

Holyoke, Mass.---aceeeomccmeromus 9 13 14 9. 15 14

Hartford, Conn. - oeen 16 { lg ;Z %é é;
Delaware:

Easton, Pa. e oooamms 22 ) 1] 26.2 1

Trenton, N. J R 12 [V 21 12.9 1
Potomae: Washington, D, C, (near).__. 10 21 23| 1.2 21-22
James:

State Farm, Va.._._ooo__ooocc_... 12 o ol %90 -

Columbia, Va.ueer eeeeee 10 2? g ig;g 2g

Aboveflood stages—| Crest
River and station Flood dates
and statlo: stage
From— To— Stage | Date
ATLANTIC SLOPE DRAINAGE—continued
Roanoke: Feet Feet
Randolph, Va__ ... ____..______ 21 10 10 211 10
Weldon, N, C. - 31 11 11 31.0 1
Williamston, N. C ..o . 10 { ._l,g g igi 27_;3
Neuse:
Neuse, N.C___.___________._..___. 15 21 22 15.3 21
Smithfield, N. C. oo _____... 13 21 24 16.5 2
. (0] 5 15.0 1
Savannah: Clyo, Ga.._ ... ___._.__. 11 { 28 120 25
N. B. Report of flood in Susque-
hanna River Basin during March
and April will be published in a
later report.
EAST GULF OF MEXICO DRAINAGE
Apalachlcola; Blountstown, Fla..___.... 15 7 12 18.4 9
Biack Warrior:
Lock No. 10, Tusealoosa, Ala_._... 46 5 (] 48.6 5
Lock No. 7, Eutaw, Ala_..__...... CH o 238 H
Tombigbee: ’
Aberdeen, Miss. __..________.._.__. 34 20 23 35.3 21
T.ock No. 4, Demopolis, Ala__._____ 39 8 10 40.4 9
Lock No. 3, Whitfield, Ala.__._____ 33 @) 14 42.6 10
Lock No. 1, Salitpa, Ala. .. __....__ 31 [ 14 3.9 11-12
Pearl:
Jackson, MISS_...____....oo_eee.n. s B n| s Wk
Pearl River, La._____ ... ... 12 2 ) 13.8 4
MISSISSIPPI SYSTEM
Missouri Basin
Big Sioux. Akron, Iowa._.___.._..._.._ 12 1 8 17.4 2
N. B. Report of flood in Ohio River
Basin during March-May will
appeusr In & later report.
WHITE BASIN
Black:
Poplar Bluff, Mo_.__..___.._...._. 14 ?(2) 2§ 15.; 2;
1 17. 1
IS T A S —— ull Bley 8] %0 Mey 3
‘White:
Callco Rock, Ark_ .. oeeeo. 18 11 13 21.9 12
Batesville, Ark..._ 23 12 14 26.3 12
Georgetown, Ark. 21 18 | May 7 22.7 22-24
Des Are, Ark____ 24 22 29 24.9 24-26
Clarendon, Ark_____ ... . __-..... 26 22 | May 14 27.8 20-30
Arkansas Basin
North Canadian: Yukon, Okla____.___. 8 13 13 8.0 13
Poteau: Poteau, Okla__________________ 21 12 13 22.3 13-13
Red Basin
Sulphur:
6 14 2.7 7
Ringo Crossing, Tex______.__ooo._. 20 24 24 20. 4 24
29 @) 23.7 29
Naples, Tex. . e 22 9 18 27.1 12
Lower Missirsippi Basin
Big Lake Outlet: Manila, Ark_._...__. 10 17 @ 13.2 25-28
8t. Francis: 12 . 2.0 14
Figh) MO oo o 25| 23| 223
St. Franeis, Ark____._._._........_. 18 17 (O] 20.9 25
Coldwater: Cofdwater, Miss. oo 13 19 13.5 21
WEST GULF OF MEXICO DRAINAGE
Trinity:
Carrollton, Tex__..___._.___._.__... (O P 6 10.2 6
Trinidad, Tex_ .. ... _...._. 28 9 16 310 12
PACIFIC SLOPE DRAINAGE
San Joaguin Basin
Mokelumne: Bensons Ferry, Calif____ 12 | Mar. 31 3 15,5 1
Sacramento Basin
Feather: Nicolaus, Calif.________ ... 25 | Mar. 31 | Mar. 31 25, Mar. 31
Sacramento:
Red Bluft, Calif_ ______________.... 23 | Mar. 30 | Mar. 31 28.0 | Mar. 31
Harnilton City, Calif._______. __._. 20 | Mar, 31 | Mar. 31 20.8 | Mar. 31
Knights Landing, Calif_._____._____ 30 | Mar. 30 6 3.6 1
Columbic Basin
Long Tom: Monroe, Oreg.__.__.___.._.. 10 (O] 1 10.4

! Continued from preceding month.
3 Continued at end of month,



