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PREFACE

This report was prepared at the request of the U. S. Bureau of
Reclamation, Ephrata, Washington, by the Tacoma district of the Water
Resources Division, U. S. Geological Survey under the supervision of
F. M. Veatch, District Engineer and the general supervision of J. V. B.
Wells, Chief, Surface Water Branch. )

The U. S. Bureau of Reclamation, Ephrata office, furnished
most of the funds for completing the report, the remainder being
supplied by the U. S. Geological Survey. The Bureau also furnished
a high-water profile of the Coulee for about 64 miles of its length,
area-capacity curves for the sump into which the Coulee flows, a
set of maps showing the area inundated by the flood water, and all
of the photographs included in the report.

The U. S. Army Engineers, Walla Walla office, furnished pre-

cipitation data and an ischeyetal map for the area under consideration.
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ABSTRACT

As a result of heavy rains and snow falling on frozen ground,; a
flood occurred in the Esquatzel Coulee area on February 21-22, 1956,
which, in Connell, was the greatest known since the towntwas settled in
about 1888. Long-time residents of Connell report that the flood was
mn;h greater than the next highest ones,.those of August 1907 and
February 1949. Damage to municipal works, residential areas, and business
property was estimated at more than a million dollars.

Three other noteworthy floods occurred in 1956 that are included
in this report but none was as destructive as the February flood.

On Jamuary 4 a minor flood occurred that in general was confined to

the main channel. The flood of May 8 was severé in two small areas,

one near Lind and the other near Connell. Some farms and the town of
Connell were damaged by flood water. On July 2 an intense rain just east
of Connell resulted in a small lake forming downtown but damage was

considered negligible.,
INTRODUCTION

The Esquatzel Coulee basin and surrounding area have been subjected
to several damaging floods since the area was settled. These floods
usually resulted from heavy or cloudburst type rains during the spring
and summer months. However, snowmelt may have contributed considerably

to the spring floods.



The principal area under consideration is the Esquatzel Coulee

basin. The report also includes some data on the areas adjacent to this

basin. Other drainages included are Weber and Lind Coulees to the north,

Scootenéy Reservoir to the west, and Washtucna and Smith Canyon to the
east. Plate 1 shows the general features of the area.

The flood of February 1956 was caused by a heavy rain falling on
frozen ground covered by varying amounts of snow. The greatest amountv
of precipitation measured was 1.57 inches on the hills just south of
Lind. The high peak diacharge in the upper part of Providence Coulee
méy have been affected somewhat by the washing out of a Northern
Pacific Railway fill in the NE: NE} sec. 1, T. 16 N., R. 32 E, The
flodd reached the highest stage kmown along the channel from above
Cunningham to the north edge of the Pasco airport where it terminated
in a lake about one mile long in the sandy wasteland. This fiood was
general over the entire area covered by this report.

A second damaging flood occurred in the town of Connell; this
time in May 1956, when the runoff from a cloudburst in sections 21 and
22 just east of town breached a low earth dam about one mile east of
town, Only a part of the flood water was released but there was
enocugh to flood the town. The dam was about 5 feet high and 300 feet
long and had been constructed by a farmer about 20 years ago to flood
the grain field behind the structure. At this same time a cloudburst

occurred on the hills just south of Lind which flooded small drainages
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and contributed a considerable amount of water to Providence Coulee.
These floods were restricted to the local areas of occurrence and
caused no damage after reaching the main Coulee channels.

The flood of January 4 resulted from general rains in the

Esquatzel Coulee basin. It was not disasterous because all channels

were capable of carrying the peak flows,

The last flood occurred on July 2 as a result of a cloudburst
Just east of Connell. This was the only area affected and resulted
in negligible damage even though a small lake several inches deep
formed in the business district.

The town of Connell has witnessed several floods in past years
but 1956 will undoubtedly go down in history as the first and possibly
the only year in which the town's business district was under water
three times.,

Peak discharges were determined at 43 sites for the two main
flood events as shown on Plate 1. Sites 16, 31, and 39 are regular
gaging stations. For the February flood 36 sites in addition to the
gaging stations were selected to provide adequate coverage of the
flood area. Four other sites were added in areas of excessive runoff

after the May flood; making the total of 43 sites.
DESCRIPTION OF BASIN

' The Esquatzel Coulee drainage basin is comprised of an area about
10 miles wide and 50 miles long lying between Lind, Adams County,

and Pasco, Franklin County, in eastern Washington.
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The Coulee, which is a dry stream channel most of the time, is
called Esquatzel in the reach from its terminus, in the'dry wasteland
at the Pasco airport, upstream to Connell., At Connell the name changes
to Providence and the Coulee is so known throughout the remainder of its
length north and east of Connell.

Providence Coulee heads in the high ground, elevation 1,850 feet,
about 3 miles south of Lind and travels in a generally southerly
direction through the towns of Cunningham and Hatton. It picks up the
second largesﬁ tributary in the basin, Hatton Coulee, about 2 miles
below Hatton and conﬁinues south to complete its 30-mile journey
from the headwaters to Connell., There, under the name of Esquatzel
Coulee, the channel extends southwest to Mesa, then south about 3 miles
to the confluence with its largest.tribntary, 01d Maid Coulee, then
on south through Eltopia to its end in a sandy sump, minimum elevation
375 feet, a few miles north of Pasco, a total distance of about 70
miles from its headwaters. |

The e¢limate is arid with hot summers and cold winters. The average
annual precipitation is about 9.5 inches and the mean annual temperature
50 degrees. The driest months are July and August, each with about
0.2 inch of precipitationj and the wettest months are November and
December with about 1.3 inches each month. The hottest recorded
temperature at the weather station near Hatton is 112° F and the
coldest is -30° F.
| The total area draining to the sump is about 500 square miles,.

The channel becomes less steep about 5 miles downstream from Connell



and it also becomes more absorptive. The peak discharge for the
February flood increased as the crest moved downstream to Connell

and decreased from Connell to Pasco.
HISTORIC FLOOD DATA

The town of‘Conhell, Washington was first settled about 1888 after
the railroad was constructed between Spokane and Pasco. Connell became
the trading center for nearby farms and at present has a population
of about 850.

Information on past floods was obtained from several long-term
residents of Connell.. The different sources were in close agreement
80 it is believed that the major floods can be placed‘very nearly
in their true relative order of magnitude. All were agreed that the
flood of Feb, 21, 1956, peak discharge 5,560 cfs (cubic feet per second),
was the largest known since the settlement began. The flood of August
1907 was génerally thought to be the second largest; although some
believed that the flood of February‘l9h9 (1,760 cfs) was the second
largest. The fourth largest is considered to be that of February 1906;
fifth, that of Jan. 4, 1956 (1,470 cfs). Other floods mentioned were
January 1905, February or March 1912, February 1916, 1919, May or June 1923,
and 1951. Another flood occurred at Connell on May 8, 1956, (1,470 cfs)
after the above information was obtained. From all of the information
gathered, the flood of February 1956, is shown to be by far the largest
since at least 1888. The U. S. Bureau of Reclamation has records

obtained from the Northern Pacific Railway Company showing that floods




also occurred in Esquatzel Coulee January 1906, February 1907,
January 1909, February 1913, Januar& 1925, and February 1932, Dis-
charge data are not available for these floods. Only the peak stages
at various bridges were furnished.,

A rather small amount of snow lay on frozen ground prior to the
February 1956 peak. The ground was bare in some places but was
covered to 5 inches elsewhere in the basin., The rain varied roughly
between *" and 14" for this peak. None of these features appear
exceptional in themselves but the combination was very real in producing
a flood.

Heavy snows were reported to have occurred in other years as
follows: in 1916 when snow was about 2% feet deep, in 1919 when snow
was slightly deeper, and in 1931 when snow was probably less than in
1916 but very deep. The flow that occurred during these snow runoff
periods was controlled by moderate weather which produced diurnal

fluctuations and prevented major flood proportions from being reached.
DESCRIPTION OF FLOODS

Flood of January 4, 1956

On January 4 a small flood occurred in Esquatzel Coulee that
raised the stage nearly to the top of the banks at several locations
but did no damage. The peak discharge increased from 333 cfs at
Cunningham to 1,520 efs at Connell, but by the time the crest reached
Elt;pia the discharge was only 126 cfs.

Two good photographs were obtained near gaging stations a few




hours after the crest of the flood.

Figure 1 is a photograph of Providence Coulee just upstream from
the gaging station at Cunningham a few hours after the peak of the
Jamuary 4 flood.

Figure 2 shows Esquatzel Coulee a few hundred feet ﬁpstream
from the gaging station at Connell about 3 hours after the crest of

the January 4 flood,

Flood of February 21-22, 1956

Snow and rain on frozen ground caused the great flood of
February 21-22 in Providence and Esquatzel Coulees and adjacent
drainage basins,

The ground was frozen to a depth of several inches by the cold
weather which began on February 15. Table 1 shows extremely cold
weather February 15-18 and temperatures well below freezing
February 19-20.

Snow was a factor in this flood but its direct contribution to
the peak discharge is very difficult to analyze. Table 2 shows the
amount of snow on the ground at the U. S. Weather Bureau stations
prior to the flood. The additional snow data listed, wﬁich were
obtained from local residents, show very little snow on the ground
Just before the flood except on the higher ground just south of Lind
inAthe headwaters of Providence Coulee.

Rainfall was the predominant facﬁor causing the flood, not because
the total fall was outstanding, bﬁt because practically all of it

became surface runoff due to the frozen ground.




























































()

any other locality, The mayor estimated that 85 percent of the town
was affected at a cost of about $300,000. Residential damage was
asaesseé at $100,000 and municipal works at $200,000.

Minor damage occurred in other communities along the channel.

Many culverts and bridges were damaged or destroyed and flood
wéters temporarily inundated many low spots on county roads in the
area, U. S. Highway 10 was flooded for a short period of time by
Weber Coulee north of Warden and U. S. Highway 395 was closed to traffic
in Connell.

The daﬁage to farmland and buildings was not very large because

the precipitation was not of extreme cloudburst proportions and the

ground, being frozen, did not erode to any great extent.

Flood of May 8, 1956

Damage to residential areas in Connell was the major item during
thia flood. Many basements were filled with mud and water and in a

few instances shallow water covered the floors of houses. The business

district suftered some damage, mostly due to the heavy concentration of

silt in the “Qater, which was described as having the consistency of |
thick cream. Water stood 8 inches deep in the post office. A ditch
had to be cut through U. S, Highway 395 to allow the water to flow
inte Esquatzel COulee.

Another* area of damage was near Lind. Roads were covered with
mud and wa.teé for short periods §f time and the failroad suffered
minor damage in a few locations.

- The greatest damage to an individmal occurred on the farm of

27
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John Kulm a few miles south of Lind where damages of $60,000 were
estimated. A 60' x 120' steel machine shed, a 50' x 50' frame
building, one truck, and a self-propelled combine were destroyed.

Other trucks, tractors, and equipment were severely damaged.

Flood of July 2, 1956
No damage was reported although a shallow lake about six blocks

wide formed in downtown Connell.
“FLOOD PROFILE

A high-water profile of the February flood was obtained on
Esquatzel Coulee from the sump at the Pasco airport to Connell and on
Providence Coulee from- Connell to the east>line of Sec. 1, T. 16 N;,
R. 32 E. only a few miles from the headwaters. The total distance
;long the low-water channel was measured as 63.4 miles, Figure 11
15 § plot of‘fhe peak water-surface elevations along the channel.

Locations where discharges were measured, towns, main tributary streams,

 and other pertinent data necessary for orientation are shown on the graph.

The starting point (zero miléage) was the edge of the lake formed
at the north edge of the Pasco airport.

Table @ is a mileage log that lists the mileage to the pertinent
fbatures'#ibéé thenchannel‘ahdjﬁhe elevation of high-water profile at

that point. The log also shows the channel stationing used by the

.U. S. Bureau of Reclamation in drainage studies.
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Table 4.~ Mileage log for Esquatzel Coulee showing
high-water elevations for flood of February 21-22, 1956

30

Distance up- Stationing High-
Loeation siream from from USBR water
north edge - report of ele~
Pasco airport March 1955 vation
Lowest point in sump None 1744 394.5
North edge Pasco ;irport {south edge l
sump) ' 0.0 None 394.5
South line, sec. 12, To 9 No, Ro 29 B. ok 1702460  394.5
Township line, 9-10 3.7 1530+20  424.7
Site 40 « 5.1 1460400  4h4T.k
Range line, 29-30 7.0 1360+80  479.0
Northern Pacific Rwy (lst crossing) 8.7 1267+00  51l.h4
Township line, 10-11 | 11.8 1103400  551.6
Town of Eltopia 18.2 770400 589.0
. Gaging station, site 39 18.5 754+00  592.1
Township line, 11-12 19.9 682450  597.6
01d Maid Coulee, site 38 25,7 375400  673.5
Township line , 12-13 26.9 309+80 675.7
Site 35 | 28,0 258400  676.2
Town of Mesa 28.3 240400 678.1
Range line, 30-31 29.8 162+50 685.0
North line sec. 21, T. 13 N., R. 3L E. 32,9 0+00=1360+00  708.7
Township line, 13-1k 37.9 1098+80 802,5
. Gaging station, site 31 39.4 1020400  840.7
Town of Connell 39.5 1012+50 842,0
Site. 28 40,5 966+00  850.7
Tributary, site 27 41.9 890+00 864.1
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Table L4.- Mileage log for Esquatzel Coulee - Continued.

Distance up~- Stationing High-
Location stream from from USBR water
north edge report of ele~
Pasco airport March 1955 vation
Kansas 3, site 26 L2.7 840+00 876.0
Township line, 14-15 45.9 676480  955.9
Adams-Franklin County line - 45.9 676+80  955.9
Hatton Coulee, site 24 48.3 554470 1011.5
Town of Hatton 49.8 L74L+00 1065.0
Tributary, site 20 50.1 463+00 1074.0
Tributary, site 19 5204 341400 1129.5
Tributary, site 18 53.2 299+00 1152.0
Gaging station, site 16 53.8 268+00 1170.5
Town of Cunningham . 53.8 268+00 1170.5
Township line, 15-16 53.9 264+70 1171.6
Tributary, site 15 ' 57.5. 90+00 1282.0
Tributary, site 14 58.6 29+00 1322.0
Site 13 ‘\ 62.8 None 1480.0
Northern Pacific Railroad 63.3 None 1517.h4
East Line, sec. 1, T. 16 N., R, 32 E. 63.4 None 1517.4
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STAGES AND DISCHARGES

Three recording gaging stations Are located on Esquatzel and
Providence Coulees, at Cunningham, Connell;, and Eltopia, All were in
operation during the flood periods but the record was affected in
some instances by the heavy silt load and the extreme stage in February.

Peak discharges were obtained at the 3 gaging stations and

at 4O miscellaneous sites as follows:

- Gaging Miscellaneous
Flood date stations sites Total
January ‘3 0 3
February 3 36. 39
May 3 *8 11

* L of the miscellaneous sites used in May are the same
ones as used in February.

" Indirect methods of'mcasuring discharge, such as slope-area and
culvert methods, were utilized at all 43 sites.

Table 5 is a list of the peak discharges determined for the floods
of January, February and May. It shows the land-line location of each
site, a map reference number, and the drainage area, as well as the
peak discharge.

- The records obtained at the gaging stations during the February

flood have been used to make discharge and volume studies. The record

for Providence Coulee at Cunningham is not'complete and a part of the

gage-height graph had to be estimated. It is believed that the esti-
mated record will give fairly good results in the veolume studies.
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drainage area. on figure 14 to show the relationships between the

Tables 6, 7 and 8 are lists of gage heights and discharges
aelected at irregular time intervals in such a manner that plotting

either value on a chart will give an. accurate hydrograph of the data

desired at those sites. The dischargé hydrographs are shown as -

figure 12, which illustrates the sharpness of the peaks and the short

periods of time that the streams were high. The high water lasted
‘about 8 ixours at Cunningham, only 16 hours at Connell, and about

2/, hours at Eltopia.

The irregular-interval discharge data were converted into acre-
feet and cumlative volume curves plotted for the three stations.
The 3-day volume at Cunningham was computed to be about 1,100 acre-
feet and for Connell and Eltopia the 3-day volume was abdgt 5,000
acre-feet as shown on figure 13.°

The peak discharges in cfs per square mile were plotted against

¥ .._:f_”;,;mgnitudea of the ﬂoods in various areas. In January the highest

rate was 12, 1 cfs per square mile for the gaging staticn at Cunning-

ham (siter 16) but in February the peak flow at this site was 78.5 cfs

per squara mile. Site 13 shows the highest peak discharge per squs.re

mile, 372 cfs, for the February flood. Extremely high rates of runoff

oucurred from the cloudburst storms in Kay when the rate per square

. nile reached 1,900 cfs. - o : i :" R

Tha laka that fomed in the. sump at the north edge of the Pasco

&irport reached a maximm elevation of 3945 feet during the February

. flood, Ths area-capacity curves for the amnp, figure 15, show a lake





































