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POST-FLOOD REPORT
MISSOURI RIVER AND TRIBUTARIES
SPRING FLOODS 1984

I. GENERAL

1. INTRODUCTION

\

\Large areas of the Missouri River basin received intermittent heavy rain-
storms during the wmonths of May and June 1984. Above average precipitation
also occurred during the preceding months. The prolonged wet spring
culminated with flooding in June. The flooding was the worst since the
disastrous flooding in 1952. Within the Omaha District boundaries, most of
the damage occurred in southeastern South Dakota, western Ilowa, eastera
Nebragka, and northwestern Missouri.) Numerous towns and riverfront develop-
ments were flooded or threatened with flooding. Many roads and bridges were

vashed out or damaged. Millions of acres of land were flooded or damaged hy
soil erosion. Thousands of acres of cropland were not planted because of the
magnitude and timing of -the flooding, causing a severe financial hardship for
farmers. Initial/;eﬁbrts were that 11 lives were lost because of flooding;
however, only 2=-in the Salt Creek basin--could be substantiated. Combined,
the rainfall and flooding caused hundreds of millions of dollars worth of
damage 1in the Omaha District. Rare event high flows in the Beaverhead River
and Ruby River basins in Montana and on the rivers upstream from the
reservoirs in the North Platte River basin were also experienced-

| %

The tributary river basins in which flooding or high flows occurred were
the Beaverhead River and Ruby River basins in Montana; the Vermillion River,
t- James River, and Big Sioux River basins in South Dakota; the Big Sioux River,

: Little Sioux River, and Nishnabotna River basins in lowa; and the Salt Creek,
Papillion Creek, Elkhorn River, and North Platte and Platte River basins in
Nebragska. The flooding 1in most of these basins contributed to high flood
¢ atages on the Missouri River. Many other smaller tributary basins
s experienced flooding, but they are too numerous to mention. A map of the
3 Missouri River basin is shown on plate 1.

L; 2. AUTHORITY
ol

This post-flood report was prepared in conformance with the requirements
of ER 500~1-1, "Natural Disaster Procedures.” The report describes the 1984
b spring flood conditions throughout the Missouri River basin in the States of
= Iowa, Montana, Nebraska, South Dakota, and Wyoming.

|

4 A Category C flood emergency for the Omaha District was declared on

{ 17 May 1984 in accordance with the provisions of the District's Annex A&B to

= ER 500-1~1. Flood emergency assistance, authorized by Public Law 99, 84th

{ Congress, hereinafter referred to as Public Law 84-99, was initially

! undertaken by the District. This assistance consisted of providing the

) States of South Dakota, Iowa, Nebraska, and Missourl with technical advic-
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and supplementing their flood-fighting equipment and supplies when their
resources were exhausted. When Presidential Disaster Declarations were made

for the States of Missouri (21 June 1984), Nebraska (26 June 1984), Iowa
(27 June 1984), and South Dakota (19 July 1984), the Federal Emergency
Management Agency (FEMA), through the Missouri River Division, assigned the
Omaha District other disaster assistance activities under Public Law 93-288.
These activities included providing personnel to complete preliminary damage
assessments, damage survey reports, and final inspection reports for FEMA
Regions VII and VIIL. The Category C flood emergency was rescinded on 9 July
1984. On 10 July, a Public Notice was issued to inform the public of the
Corps' levee rchabilitation program authorized by Public Law 84-99. Under
the rehabilftation program, the Corps can repair or restore any flood control
work, public or private, that is damaged or destroyed by floods. However,
the structure to be repaired or restored must either by 1itself prevent
flooding from rising water or be an integrated part of a flood control
system. Rehabilitation work to protect a single owner's project may be done
only if the project is economically feasible (benefits exceed costs). Repair
work 1is primarily 1limited to restoring the damaged structure to 1its
predisaster cross section, line, and grade. The Corps is authorized to spend
up to $2,500 for the field investigation of each request or project following
a flood event. As of 10 October 1984, the Omaha District had received 175
requests for rehabilitation assistance.

3. PURPOSE

> The purpose of this post-flood report is to provide a record of the
flooding that occurred in the Missouri River basin in the spring of 1984 with
respect to the hydrometeorological data, areas flooded, physical damages
inflicted, loss of life, financial and economic losses, and damages prevented
by existing projectsk,

4. SCOPE

This report presents the data compiled regarding the causes of the
flooding, the streams on which flooding occurred, the areas flooded, the
records of inflow, the reservolr releases, the high-water marks established,
the loss of life, the physical damages inflicted, the financlal and economic
losses incurred, and the damages prevented by existing projects. It was
necessary, at times, to use very broad descriptions of these data because
exact figures were not available.

Requests for assistance under Section 14 of the 1946 Flood Control Act,
¢85 amended, are also addressed 1in this report. The requests mentioned
pertain only to those conditions that were brought about or aggravated by the

984 spring flooding. Under Section 14, the Corps is authorized to spend up
to $250,000 in a single locality for emergency streambank protection to
prevent flood damage to highways, bridge approaches, public works and
utilities, churches, hospitals, schools, and other nonprofit public services.
This authority does not apply to privately owned property.
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Because this report covers flooding on numerous tributary streams in
addition to the Missouri River main stem, several streams will be grouped
together in sections for easy discussion.

5. SOURCES OF INFORMATION
a. Meteorological Data. Meteorological data were obtained from ti.

National Weather Service, U.S. Geological Survey, gaging equipment operated
by the Omaha District, and "bucket surveys" made by Omaha District surwvc.

teams. Other data were obtained from the Papio Natural Resources District.

b. Hydrologic Data. Hydrologic data were obtained from the U.S. Geologi-
cal Survey, the Bureau of Reclamation, the Soll Conservation Service, various
State agencies, and the Papio and Lower Platte South Natural ~ ‘-aurces
Digtricts and from gaging equipment operated by the Omaha District

c. Flood Data. The limits of flooding were determined f .. post-flced
inspections, fleld surveys, and aerial photographs. The Corps e‘'sc set and
surveyed high-water marks. Many of these high-water marks arc .nown o2
plates in this report and tabulated in a list presented as exhibit A. High-
water marks other than thogse presented in this report may be obtained frao

Omaha District files.

d. Flood Damages and Estimates of Flood Damages Prevented. Estimates of
the flood damages were compiled by the Omaha District from field surveys and
from data received from the American Red Cross, several Federal agencies,
State Civil Defense agencies, State Soil Conservation Service offices,
regional planning agencies, and various county and city govermment offices.
Nebraska's Natural Resources Districts also provided information. Sone esti-
mates of flood damages prevented were also compiled by the Omaha District.

Agricultural damages in the flood plains were estimated using state crop
budget data and current normalized prices and were based on the areas flooded
and the land use. Approximately one-half of the land was planted at the time
of inundation. The other half had not been planted or prepared for planting
because of heavy precipitation earlier in the spring. Land use of cropland
in the flood plains 1is normally 50 percent corn and 50 percent soybeans.
Agricultural losses were based on the fixed costs of production plus
50 percent of the variable costs associated with planting corn and soyhears.
This does not take into account the costs associated with planting the
short-season crops after the flooding which did not mature because of the
early frost.

e. Other Reports. The following are reports on the 1984 spring flooding
that were prepared by the FEMA Region VII Interagency Hazard Mitigatior Tean.

. Interagency Flood Hazard Mitigation Report i{in Response to (ho
June 21, 1984, Disaster Declaration, FEMA-713-DR-MO.

‘ Interagency Flood Hazard Mitigation Report 1in Response to the
June 26, 1984, Disaster Declaration, FEMA-716-DR~NE.

3
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. Interagency Flood Hazard Mitigation Report in Response to the
July 19, 1984, Disaster Declaration, FEMA-717-DR-~SD.

These FEMA reports were developed to provide the framework for flood
hazard mitigation during the reconstruction process as a means of reducing
the potential for future flood 1losses. They describe the flooding——the
causes, extent, hydrological data, history, problems, and damages.
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IT. UPPER MISSOURI RIVER UPSTREAM FROM CANYON FERRY DAM

P

1. BASIN DESCRIPTION :

a. Topography. The southwestern portion of Montana, in which th. 5
headwaters of the Missouri River are located, is characterized by the high 1
precipitous slopes of the Rocky Mountains. To the east, the area consists of d
rolling and partly dissected plateaus typical of the Great Plains areca of the @

United States. The mountainous area 18 highly folded and faulted. Surface
solls vary considerably and range from a loose sandy loam to a heavy clay.
Considerable areas of gravel-shot soil occur 1in different localities; this
soil is sometimes too coarse to permit cultivation. In the Jetferson River
basin, a large swamp-like area is located above Lima Rescrvoir.

L Y

e

.b. Climate. The area east of the Continental Divide 1in Montana lies
mostly within the semiarid zone, but there are marked climatic differences
between the plains and the mountains. Summertime in the area generally is

quite pleasant; nights are cool, days are moderately warm and sunny, and
there is relatively low humidity. Cold waves, blizzards, and the wam

chinook are features of the winter season.

c¢. Precipitation. The average annual precipitation varies from 11 to
18 inches at 1lower elevations to 30 inches or more in the mountains.
Normally about 70 percent of the yearly moisture falls during the period from
April through September, with May and June being the wettest months.

d. Runoff Characteristics. The normal sequence of runoff in this region
is low winter flows, augmented in March and April with snowmelt runoff from
the plains area. During the May through July period, another increase in
runoff takes place when the snowpack in the higher elevations melts. Th:
flows are often augmented during this period by rainfall runoff. Late summer
and fall usually find a return to the low flows that prevail until the cycle
begins again in the spring.

2. WATER PROJECTS

a. Description of Projects. There are two Bureau of Reclamation
reservoirs in the Missouri River basin upstream from Great Falls, Montana,
that have space allocated for flood control--Clark Canyon Reservoir and

Canyon Ferry Reservoir. When runoff starts to fill the flood storage zone in ]
these reservoirs, release rates become the responsibility of the Omaha .
. District. R
. ~—
E Clark Canyon Dam and Reservoir, authorized by the Flood Control Act of L
_ 1944, was completed 1in 1964. The project 1s used for irrigation, flood _{
E control, fish and wildlife, water supply, and recreation. The dam, an .
L earthfill and rockfill structure with an ungated ogee crest spillway, is ‘J
{ located where the Beaverhead River 1s formed by the confluence of the Re! - 1
g Rock River and Horse Prairie Creek. !j
l':' 9
32 o
» 5 ]
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Canyon Ferry Dam and Reservoir, authorized by the Flood Control Act of
1944 and completed in 1953, is located on the Missouri River approximately
15 miles ecast of Helena, Montana, in Lewis and Clark County. The project is
used for Irrigation, power production, flood control, Ffish and wildlife,
recreation, and water supply. The dam 18 a concrete gravity type with a
radial gated spillway. In 1966, by agreement between the Bureau of
Reclamation and the Corps, reservoir storage space was allocated for flood
control.

M B
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b. Mountain Snow Runoff Forecasts of Water Projects. Forecasts of
snowmelt runoff volumes are prepared by the Corps early each month, January
through June, for selected reservoirs in the Missouri River basin that have
space allocated for flood control. Forecasts are based on mountain snowpack,
rainfall, and antecedent conditions from the previous fall. These forecasts
are compared with similar ones made by the Bureau of Reclamation, Soil
Congservation Service, and National Weather Service. Table 1 summarizes the
result of the Corps' 1984 forecasts for Clark Canyon and Canyon Ferry
Reservoira. Also 1included 1is the actual runoff at both reservoirs for the

period forecasted.

PNl PRI o |

Table 1

Snowmelt Runof f
Clark Canyon and Canyon Ferry Reservoirs

1984 Runof f Forecastsl/

Reservolr 1 March 1 April 1 May 1 June
Clark Canyon (Apr-Jun) 143 154 177 135
Canyon Ferry (Apr-Jul) 113 135 140 130
Reservoir 1984 Actual Runoff
Clark Canyon (Apr-Jun) 289,080 acre-feet (241 percent of average)
Canyon Ferry (Apr-Jul) 3,000,400 acre-feet (155 percent of average)

1y Percent of average

3. 1984 FLOODING

a. Meteorology. Warm temperatures 1in the mountains of Wyoming and
Montana during mid-May accelerated the melting of the snowpack. Moderate
rainstorms during the period of 14-16 May added to the snowmelt runoff and
caused serious flooding on some streams in the foothill areas. Plates 2 and
3 show mass rainfall curves from selected precipitation stations located

within the storm area for the months of May and June.

b. Description of Flooding. Increased snowmelt runoff because of the

warm temperatures in mid-May, combined with the moderate rainfall that fell
at the same time, caused flooding on many of the streams in the foothills of
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southwestern Montana. Although the Missouri River downstream from Canyon
Ferry Dam stayed within i{ts banks, the Beaverhead River downstream from Clark
Canyon Dam went over its banks, causing minor overland flooding. Blacktail
Creek, which runs through the town of Dillon before it joins with the
Beaverhead River, went overbank as the result of the rainfall in June. Part
of the Blacktail Creek flow was routed through a city street using hay bales
and raflroad ties, much the same way as floodwater was routed in the highly
publicized event in Salt Lake City in 1983. Photos of the high water that
occurred are shown as figures 1 through 8. A list of selected stream gaging
sites within the Missouri River basin is presented as exhibit B. A few
stations in the basin upstream from Canyon Ferry Dam are shown. Exhibit 3
algo presents data on flood conditions and compares the stages and peak
discharges of the flood of record with the 1984 flooding.

4. RESERVOIR REGULATION DURING THE 1984 RUNOFF PERIOD

The hydrologic conditions that set the stage for Clark Canyon Reservoir's
record inflows in the spring of 1984 included a very wet fall in 1983 and an
extremely cold December. The rainfall in the fall of 1983 caused the poo!
level to rise into the replacement-local flood storage zone on 23 October.
As outflows were increased to evacuate storage, the inflows continued to stay
high. As a result, the pool level continued to slowly rise. The extrenme
cold in December forced the outflows to be reduced to alleviate ice problems
in the river downstream. Early in January 1984, the Corps requested that the
project be operated for main stem replacement storage purposes. In January
and February 1984, the pool level was lowered to evacuate the replacement-
local flood storage zone. Filling of this zone was fnitiated in March. The
pool continued a slow climb until mid~May when warm weather and heavy
precipitation began to occur, which caused a sharp rise in the pool level.
The pool elevation rose above the top of the flood storage zone on 5 June and
the Clark Canyon spillway was used for the first time. The pool peaked on
25 June with 4.3 feet of water flowing over the spillway. Releases over the
spillway continued wuntil 15 July. The exclusive flood storage =zone was
evacuated by 2 August. The replacement—-local flood storage 2zone was
evacuated by 14 September. Plate 4 shows the pool elevation, 1inflow, and
outflow at Clark Canyon Reservoir during the spring of 1984, along with the
flow at the stream gage located at the southwest edge of Dillon. This gage
served as the control point during most of the flood operation period.

Bagsed on field observations made during the 1984 flood, a flow of
1,600 c.f.s. at the stream gage located at the southwest edge of Dillon was
determined to be the approximate nondamage discharge in the city.

The above average snowpack upstream from Canyon Ferry Dam early in the
winter indicated an above average runoff forecast for the reservoir. When
augmented by rainfall in May and June 1984, the {inflow into Canyon Ferry
Reservoir caused the pool level to enter the exclusive flood storage zonc on
20 June and stay there until 4 August. Plate 5 shows the pool elcvation,
iggzow, and outflow at Canyon Ferry Reservoir during the spring and summer of
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Figure 1. View of Beaverhead River at Dillon, Montana,
22 June 1984, (Discharge - 2,300 c.f.s., Gage
Heipht - 7.3 feet)
Figure 2. View of Beaverhead River at Dillon, Montana,
22 June 198k, (Discharre - 2,300 c.f.s., Gare N
Heipht = 7.3 feet) ]
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Figure 3, Viev of Beaverhead River
22 June 198k . (pischarge =
Heipht - 1.3 feet)
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Figure 5. View of overflow from Blacktail Creek beins routed
down a city street in Dillon, Montana, 22 June 1984,

Figure 6. View of overflow from Blacktail Creek being routed
® down a city street in Dillon, Montana, 22 June 198k,
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Figure 7. View of Lima Reservoir on the Red Rock River in
Montana, 22 June 198!, (Discharge - 1,250 c.f.s.)
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Figure 8. View of an estimated 100-year event on the Beaverhead
River near Barretts, Montana, 22 June 198h. (Discharre -
3,000 c.f.s., Gage Height - 5.1 feet)
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In an effort to reduce downstream flows, both Canyon Ferry and Clark
Canyon Reservoirs stored considerable runoff 1in their flood storage zones. §
At Clark Canyon Reservoir, 100 percent of the 129,000-acre-foot flood sturage )

zone was utillized, along with 36 percent of the 71,800-acre-foot surcharge
zone. At Canyon Ferry Reservoir, 71 percent of the 104,300-acre-foot

exclusive flood storage zone was utilized.

5. DAMAGES

'}

Extenslve damage to bridges and roads occurred in the Beaverhead and Ruby
River basins because of flooding. Numerous bridges had to be elther repalred
or replaced. The Montana State Disaster Emergency Service Office estimated
the damages to bridges at $483,000 and the damages to roads at $140,000.
Private and State flood fight costs are estimated to be $40,300.
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Table 2 presents the amount of damages prevented by Bureau of Reclamation
reservoirs during Fiscal Year 1984.

Table 2

3
C Summary of Flood Damages Prevented by j
- Bureau of Reclamation Reservoirs ' (]
in the Missouri River Basin ]
During Fiscal Year 1984 ]
Reservoirs Damages Prevented ]
North Platte Projects s 801,000 [y
Clark Canyon 2,014,000 -
Canyon Ferry 9,624,000 1
Tiber 1,756,000 .]
Boysen 2,234,000 "
Yellowtail 4,250,000 1
Reart Butte 17,000
3 Shadebil] 256,000 :
= Keyhole 498,000 -
Pactola ~= o
| 11
I Total $21,450,000 N
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III. MISSOURI RIVER TRIBUTARIES
GAVINS POINT DAM TO OMAHA, NEBRASKA

i 1. GENERAL

Major tributaries downstream from the control of the main stem reservoirs
to Omaha, Nebraska, include the James, Vermillion, Big Sioux, Floyd, Little
Sioux, Soldier, and Boyer Rivers. These tributary rivers receive runoff from
the eagstern one-third of North and South Dakota and the western quarter of
Iowa. Contributions to the total flow of the Missouri River passing Omaha

are coamensurate with the total drainage areas of these river basins, which
are ligted in table 3.

Table 3

Ma jor Missouril River Tributary Drainage Areas
Gavins Point Dam to Omaha, Nebraska

River Drainage Area
{square miles)

James 22,100
Vermillion 2,185
Big Sioux 9,415
Floyd 985
Little Sioux 4,550
Soldier 530
Boyer 1,085

2. DESCRIPTION OF THE AREA

a. Topography. The eastern portion of North Dakota is characterized by
black loamy soil of various depths, underlain with a subsoil of clay. The
eastern portion of South Dakota has a limy soil, but it is arable, fertilc,
and suitable for growing crops. The prairie lands east of the Missouri River
are dotted by numerous small ponds and lakes, some of which dry up during
drought periods. The James River has an extremely low gradient and flows arec
consequently sluggish. Water falling on much of the eastern area of South
Dakota does not reach the stream valleys at all but lies in depressions until
it evaporates or soaks into the ground. The topography of the western Iowa
river basins varies from loess hills that are subject to erosion to the
alluvial bottom lands bordering the Missouri River.

Vf'vv-v'-Vﬁ-‘ L
[ ] . " @ -
» . '

b. Precipitation. Average annual precipitatifon ranges from 18 inches in
the upper James River basin to 28 inches in western Iowa. Approximately
75 percent of the total rainfall occurs during the 6-month growing season
from April through September. Although floods are most frequent in June
during the normal maximum rainfall period, they also occur near the end cf
March, usually as a consequence of rain on frozen ground or rain and rapid
) snownelt. 1Ice jams often occur with spring flooding.
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3. WATER PROJECTS

Ma jor projects on the upper James River 1include Jamestown Reservolr,
built by the Bureau of Reclamation; Pipestem Lake, built by the Corps; and
Columbia Road and Houghton Dams/Sand Lake National Wildlife Refuge, operatecd
by the U.S. Pish and Wildlife Service. These projects have a minimal effect
on the flow contribution to the Missouri River. This 1s due in part to the
long distance, relatively flat gradient, and heavy irrigation demands. There
are numerous Soil Conservation Service dams, check structures, and private
agricultural levees 1in the tributary river basins downstream from Gavins
Point Dam. In addition, the Corps constructed a number of flood control
projects. Some notable projects 1include the Big Sioux River diversion
project at Sioux Falls, South Dakota; the Big Sioux River and Floyd River
flood and erosion control projects at Sioux City, lowa; the Ida Grove project
on the Maple River; the Dry Creek project at Hawarden, Iowa; and the
Blackbird Creek project at Macy, Nebraska.

4. 1984 FLOODING

a. Meteorology. The 1984 sgpring flooding resulted from intermittent
heavy rainfall. The heaviest storms occurred during the period of 12-16 June
in eastern Nebraska and western lowa and during the period of 19-22 June in
castern South Dakota.

Weather over the central United States during the period of 12-16 June
was characterized by a near stationary jet stream aloft, which was maintained
in 1its position over the northern Great Plains by a blocking high pressure
ridge over the southeastern United States. This upper level circulation
pattern persisted for a considerable length of time, thus prolonging an
unstable condition over the region. Warm, moist air flowing northward
interacted with an unusually cold mass of air moving into the northern
plains; this resulted in severe weather and heavy downpours of rain which
caused widespread flooding in the lower Missouri River Valley from South
Dakota to the Omaha District's border and downstream to St. Louis, Missouri.

Under the influence of the southwest-northwest oriented jet stream, ar
instability 1line, a frontal wave, and a low pressure center with its
associated occluded front moved through the Nebraska-South Dakota area,
resulting in heavy rainfalls of 6 inches or more nearly every day somewhere
K in the area during this period. - The greatest l-day precipitation amount
. reported for any National Weather Service recording precipitation station in

‘ the storm area during this period was 7.42 inches at Weepling Water, Nebraska,
- on 12 June.

|
t' Plates 6 and 7 show mass rainfall curves from selected precipitation
L stations located within the storm areca for the months of May and June.
{ Plates 8 and 9 show the total monthly precipitation for June for Nebraska and
[ South Dakota.
e 1
s . ).
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b. Description of Flooding The tributary basins downstream from Gavi::
Point Dam were subject to two independent high-water periods in April cad
June. Farm activities were restricted and crop planting was delayed becaux.
of the excessive wetness and standing water. Saturated soil conditions,
combined with heavy periods of precipitation in June, forced many of th.
tributaries out of their banks. Record discharges were reported on Bow Creek
at St. James, Nebraska; the James River near Scotland, South Dakota; and t...
Vermillion River near Wakonda, South Dakota. Iowa had the wettest April in
112 years; this condition helped sustain flows above flood stage throughout

the western portion of the State.

Plates 10 through 17 contain plots of the river stages based on the data
received from the Omaha District's data collection platforms.

Data on flood conditions are presented in exhibit B. The data provide a
comparison of the stages and pcak discharges of the flood of record with the
1984 flooding.

5. DAMAGES

In South Dakota, the Big Sioux and Vermillion Rivers flooded for the
second year in a row and the James River downstream from Scotland had record
flows. Numerous small private levees broke or were overtopped, flooding much
of the farmland in the valleys and causing extensive damage. Most of the
roads and highways in the flooded areas were severely damaged by erosicn.

The South Dakota Emergency Disaster Service made a flood damage survey »f
a LS5-county area of southeastern South Dakota. It was estimated that within
this area there were damages of $2,530,000 to public facilities, $110,500 to
State facilities, $500,000 to businesses, and $475,000 to individual propercty
ovners. These damage figures also 1include damages caused by interior
flooding conditions. The U.S. Department of Agriculture estimated that,
within this same predominantly agricultural area, there were 2.04 million
acres of cropland affected by the flooding and interior drainage problems—-
about 40 percent of the total acreage. The total crop damage was estimated
to be $200 million. This figure 1is somewhat 1lower than original damage
estimates because some replanting was possible. This information was
obtained from the Interagency Flood Hazard Mitigation Report, FEMA-717-DR-SD,
dated 2 August 1984.

The Farmers Home Administration declared a larger 23-county area as a
disaster area and estimated that over 1 million acres of cropland wer:

inundated with another 1.5 million acres inaccessible. It's original crop
loss estimate was $283 million.

Approximately 249 dwellings 1n a nine-county area were affected ',
flooding, according to the American Red Cross. Of the dwellings, ! house was
destroyed, 13 houses had major damage, and between 110 and 193 houses had

minor damage. Basement flooding was widespread. Three mobile homes reccived
ma jor damage. The Small Business Administration indicated that ight
businesses 1incurred physical damages amounting to $100,000. This figure

15

3ISN3dX3 LNIWNU3IAUL LY G30N00Hd3Y

vvvvv — — - - -
PR S S A S B Sl TET YT YV % T TR ST TR < v -y




2

Ty v B i i e arw e st na g oo " P e e e e e e e o ey T S P T T
. . . - LR - . . ALY ) L a4 i " o " L »
L . i A - L ST TR e . RN el e Bl kA=t et Skt Btet 4

includes the logss of both inventory and income. Damages to roads and bridges
represent nearly all of the nonagricultural losses. This estimate was
$2.3 million. A few bridges were either severely damaged or destroyed. Most
of the road damage occurred from washouts.

a. James River. Flooding on the James River, from 1its mouth upstream to
Mitchell, South Dakota, caused major flood damage. Aerial photos showing the
flooding are on plates 18 through 24. Plate 25 shows the high-water profile.
Extensive channel degradation occurred near the mouth of the river in the
fom of headcutting. The degradation may have been aggravated by the low
Missouri River stages that resulted from the reduced Gavins Point Reservoilr

if releagses which were cut to relieve flooding downstream. The resultant

.- degradation forced the closing of one of the South Dakota Highway 50 bridges

east of Yankton because of the undercutting of a bridge pier. Two houscs

: between Highway 50 and the wmouth of the river were evacuated because of bank
eroslon.

Field surveys conducted by Omaha District personnel estimated that
‘ approximately 27,100 acres of primarily agricultural land were inundated by
® floodwaters. This amounts to $6,292,000 in agricultural damages.

Mitchell was also subjected to flooding from Dry Run Creek. Approxi-
wmately 24 homes and several businesses were affected. Some streets were
washed out and some park facilities were damaged, at a repair cost of
$24,000. The city engineer described the cause of the flooding problem as
being at least partially attributable to a lack of storm sewers to handle the
local runoff.

Flooding from Dry Run Creek also caused rural damages. According to the
Civil Defense office for the area, public roads and bridges sustained
$200,000 in damages, and 15,000 acres of agricultural land were inundated.

Two privately owned dams on minor James River tributaries failed, causing
damage. Menno Lake Dam and Dimock Dam, both approximately S0 years old and
less than 45 acres in size, falled because of the lack of proper maintenance,
according to the Hutchinson County Civil Defense Director. Over the years
the spillway of both dams had silted in. The Menno Lake Dam spillway was
within 1-1/2 feet from the top of the dam. Failure initiated in the vicinity
of the spillway. A farmstead approximately 1~1/2 miles downstream from the
dam was flooded to a depth of 4 feet. Damage was estimated at $500,000 to
$800,000. A hog-finishing building and numerous outbuildings were damaged.
‘ Three cars were severely damaged. The farmhouse was moved from its founda-
F: tion and pushed up against a hillside. Because the family had evacuated,
there were no injuries or loss of 1life. Approximately 110 to 115 acres of
bottom land lost 2 to 2-1/2 feet of topsoil. A county road was also damaged.
Dimock Dam failed in the same way; however, it took longer to drain and there
Wwere no real damages other than nuisance flooding.

Y

T TR T

Yankton, on the Missouri River upstream from the mouth of the Jamcs
@ River, lost the embankments of two sewage treatment lagoons from flonding on
Marne Creek, according to information furnished in the Interagenc  Flood

Hazard Mitigation Report, FEMA-717-DR-SD.
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b. Vermillion River. On the Vermillion River, major flooding occurrud
from the mouth upstream to the community of Davis, with Davis receiving only
minor damage. It 1is estimated that approximately 29,600 acres werc flooded,
all of which were agricultural lands. The area 1inundated was determined by
field surveys conducted by Omaha Di-trict personnel. Damages amounted Lu
$4,736,000. Some farmers were able to replant whereas others were not ablc
to get back into their flelds at all. Those that replanted experienced aiu
early frost with either a loss of their crop or a significant reduction in

yleld.

Within the city of Vermillion, there were damages to utilities--thc
vastewater treatment plant and storm and sanitary sewers-—that were located
along the north bank of the Vermillion River. The city engineer estimatc!
damages at $160,000. A 6-inch waterline and a force main had to be replaced.
One telephone pole and one power pole were also replaced. An  IB8-inci
sewerline washed out on two occasions and a 42~inch storm sewer failed a:
result of high flows and the resultant channel degradation. No damage .
structures in Vermillion was reported other than to a feed and grain opora-
tion which had 2 feet of water in several of its grain bins and main tower.

A city park along the river was completely inundated. A rallroad bridge over

a minor tributary failed because of undercutting by the Vermillion River.
This bridge 1is on the main line of the South Dakota rail system which
services the area between Sioux City, Iowa, and Aberdeen, South Dakota.

Aerial photos of the flooded areas in the Vermillion River basin are
shown on plates 26 through 28. A high-water profile 1s shown on plate 29.
Thirty-six requests for Corps asststance under Public Law 8%-99 werc
received. Two requests for Section 14 assistance on the Vermillion River
near Vermillion were also received.

c. Big Sioux River. The Big Sioux River in South Dakota and Iowa
flooded from upstream from the Corps project in Sioux City to upstream fro:
Brookings, South Dakota, where the river was 4.7 feet above floocd stage.
From the mouth of the Big Sioux Rilver to the mouth of the Rock River, Just
upstream from Hawarden, Iowa, approximately 70,000 acres of prin~ri’,
agricultural land were flooded. Production loss was estimated at $11,500,)3C%
or more. This 1{information was furnished by the Siouxland Intersiatc
Metropolitan Planning Council (SIMPCO). Other damages include erosion los«
to 1,700 acres and topsoil loss to 2,670 acres. Because of the wet
conditions in the flood plain, at least 10,000 acres were 1inaccessible foi

planting.

In addition to agricultural land damages, SIMPCO also estimated roa.
damages at $300,000 and bridge repailr costs at $70,000. Damape to pubiic
facilities totaled approximately $110,000, and a Northern XNatural G1.
pipeline had to be protected from erosion at a cost of $6,000.

Several unincorporated areas and townships along the Big Sioux River
reported damages totaling $108,200. This damage was primarily to pullic
property and roads. The city of Sioux Falls only experienced nuisaac.:
flooding, mostly in low-lying areas, with no damage reported. There was uomn
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interior flooding and pumps were used to transfer the water over the leveces
and into the river.

The diversion project constructed by the Corps in 1965 on the Big Sioux
River at Sioux Falls worked as designed, but it was alleged by local
residents to have caused increased flood stages upstream from the project.
From Sioux Falls upstream to Brookings, extensive damage occurred to roads,
bridges, cropland, and farmsteads. Between Sioux Falls and Baltic, most of
the roads were closed to traffic because of washed-out areas- In Renner, 33
structures were damaged from flooding which occurred on both the Blg Sioux
River and Silver Creek. Minor flooding occurred in Dell Rapids, Trent,
Baltic, and Flandreau. 1In Dell Rapids, flooding occurred to 11 residences
and 2 city facilities. In Trent, 15 houses experienced minor flooding.
Baltic incurred damages to its city park. Flandreau sustained damages to the
city park and golf course. Fourteen structures in the city park, Including
seven resldences, were flooded. The only dollar damage figure available is
for Dell Rapids, where the city estimated damages to public prope-ty and park
areas at $5,000. This figure iacludes damage to roadways, the loss of picrnic
tables, and cleanup costs.

Battle Creek, a right-bank Big Sioux tributary, caused major flooding to
the Lake Campbell vicinity. The manager of the East Dakota Conservancy Sub-
District reported that Battle Creek flows exceeded Big Sioux River flows at
the mouth of Battle Creek on 22 June. Some of the highest damages sustaine.
from Battle Creek flooding were to a commercial camping facility. No dollar
damage figure is available.

Aerial photos of the flooding in the Big Sioux River basin are shown on
plates 30 through 32. Plate 33 shows the high-water profile. Twenty-onec
requests for Corps assistance under Public Law §4-99 were received. In
addition, three Section 14 requests for assistance were received--two in
Plymouth County, Iowa, and one on Beaver Creek at Canton, South Dakota-

d. Little Sioux River. The Little Sioux River in Iowa caused only
lowland flooding upstream from the existing Corps project in the lower reach
of the river. Aerial photos of this flooding are shown on plates 34 through
36. Channel degradation in the upper reaches of the Little Sioux River
project, on the West Fork and Wolf Creek tributaries, resulted in minor
sloughing of the channel banks and several areas of the existing levce.

In the Little Sioux River basin, nine requests for assistance under
Public Law 84-99 were received. One request for Sectlon 14 assistancc oa the
Maple River at Dgnbury, Iowa, was also received.

e. Other Minor Missouri River Tributaries. Two requests for Section 14
assistance on smail tributaries of the Missouri River downstream from Gavins
Point Dam were also received--one on Marne Creek at Yankton, South Dakota,
and one on Elk Creek at Jackson, Nebraska. Two other small Missouri River
tributaries downstream from Gavins Point Dam caused flood damages. Five
bridges on Bow and Pearl Creeks were damaged. According to the Nebraska Soil
Congervation Service, the estimated cost of the damage was $1 million.
Thirty head of livestock were also reported lost in the flooding.
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A list of the flood damages prevented by Omaha District projects in
Fiscal Year 1984 (s presented as exhibit C. The cumulative total of damages -

prevented is also shown.
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IV. NORTH PLATTE RIVER

1. BASIN DESCRIPTION

The North Platte River rises in northern Colorado in the mountainous
region known as North Park. It proceeds in a northerly direction on the east

- side of the Continental Divide, enters Wyoming west of Cheyenne, and
q continues in a northerly direction to the vicinity of Casper. There it turns
A east acrogss the Great Plains and proceeds southeasterly into and across

9 Nebraska. About 40 miles west of the Nebraska State line, it is joined by
-0 the Laramie River. At North Platte, Nebraska, it is joined by the South
Platte River, forming the Platte River. The North Platte River basin drains

approximately 32,000 square miles.

Platte River upstream from Casper, Wyoming, originates primarily in the

mountain ranges as sSnowmelt runoff. Downstream from Casper, the flow is

largely a result of rainfall, lower mountain elevation snowmelt runoff, or 2

s combination of both. Annual precipitation in the lower elevations of the

b . basin ranges from 14.2 inches upstream from Casper to 13.5 inches near the

, @ Nebraska-Wyoming State line. Annual precipitation in the mountains exceeds
40 inches in some areas.

b

P a. Runoff Characteristics and Precipitation. The flow of the North
!

[

b. Streamflow Forecasts. The cold temperatures and heavy snowstorms of
April resulted in a record or near record snow-water content equivalent on
1 May and a significant rise in the streamflow forecast from 1 April to 1 May
1984. Table 4 contains the progressive change in the streamflow forecasts
prepared by the Soil Conservation Service. The National Weather Service,

Bureau of Reclamation, and Corps of Engineers prepared similar forecasts, all
reflecting the progressive change.

2. WATER PROJECTS

Glendo Reservoir, located on the North Platte River approximately
4.5 miles southeast of Glendo, Wyoming, was constructed by the Bureau of
Reclamation as a multiple-purpose natural resources development. The Glendo
Unit is adjacent to and operates in conjunction with other units of the Pick-

Sloan Missouri Basin Program and the Kendrick and North Platte projects-

F' Principal dams and/or reservoirs in the North Platte basin upstream from Lake
- McConaughy are listed in table 5. Regulations for the use of the 271,900-
SR acre-foot flood storage zone at Glendo Reservoir are prescribed by the
L Secretary of the Army under ‘the authority of the Flood Control Act of 1944.
: The 1971 Pield Working Agreement stipulates that the District Engineer will
determine the releases when the Glendo pool is between elevations 4635.0 and
;. 4653.0 feet mean sea level (m,s.l.), the flood storage zone.

= .

. 3. 1984 FLOODING

»l_\?,

: a. Meteorology. Meteorological data concerning the spring 1984 flood
. conditions are described in Section III.
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b. Description of Flooding. The major flooding in the basin occurred on
the tributary etreams and on the North Platte River upstream from Secminoe.
Reservoir. The high-water conditions experienced downstream from the Nor:t:

Platte reservoirs were prompted by two factors.

{1) The total system storage for the reservoirs on the North Platie
River on 1 March 1984 was the highest carryover value since Glendo Reservoir
was filled in 1959--2,305,000 acre-feet. (Some of this storage was vacatoc
during March and April prior to the high runoff.)

(2) The average snow-water conteat for the 11 stations upstream frum
Seminoe Reservoir established a maximum 1 May record of 26.2 inches.

The high sustained flows through the Casper reach and downstream fros
Guernsey Reservoir, however, caused no significant damage. Complaints werc
received regarding basement flooding, channel erosion, pasture flooding, and
adverse effects on recreation.

Exhibit B presents a description of the flood conditions of 1984 and
shows how those conditions compare with the flood of record.

4. RESERVOIR REGULATION DURING 1984 FLOODING

To accommodate the fluctuatfon in flows from the Laramie River and the

demand for irrigation deliveries, the releases from Glendo Reservoir were
adjusted to provide downstream flood control. Adjustments in the releases
from Glendo Reservoir were issued by the Omaha District to target flows
passing the Wyoming-Nebraska State 1line gaging station as follows:
14 May - 7,500 ¢.f.s., 17 May - 8,000 c.f.s., 15 June - 7,500 c.f.s.,
19 June - 7,000 c.f.s, and 22 June - 6,500 c.f.s.

The flood storage zone was occupied for 51 days. On 5 July, the respon-
6ibility for determining the release rates from Glendo Reservoir was returned
to the Bureau of Reclamation. The elevation restriction imposed for Glend:
Reservoir in December 1983 (elevation 4650 feet m.s.l1.) reduced the available
flood storage space to 80 percent and precluded the use of the spiliway and
surcharge storage zone. The reservoir storage and the inflow/outflow
hydrograph for Glendo Reservoir are illustrated on plates 37 and 38. Total
system storage for the seven Bureau of Reclamation reservoirs on the North
Platte River versus releases from Guernsey Reservoir for the 1964-1984 period
is shown on plate 39. As a system, the North Platte River reservoirs reduced
the peak flow at the Nebraska-Wyoming State line by 18,430 c.f.s., as shown

on plate 40,
5. ADVANCE MEASURES

Because of the high stages of the Missouri River tributaries after tho
spring flooding, the snowpack that remained in the eastern slopes, and the
high pool elevations of the reservoirs in the North Platte River basin, the
Governor of Nebraska requested that the Corps construct advance measuras
projects at Bridgeport, Scottsbluff, and North Platte.

23

ISN3dX3 ANIWNY3IAOD Ly d32naoud3iy

" . N POy P SR

cm_ a_mia 4 oa

LY N P . N E_ v .4 ¢ xa Al -~

s od

N Wy IS ST WY N

W'y



e LRI ANID R S Calliahirial iR At i d e et ler® - ai dst St Aot Sae 2o 2oy |

Field 1investigations were performed and proposals developad for each
site. After review of the proposed project for Bridgeport, the locals

performed the necessary work themselves and brought their levee system up to
the required specifications. The project developed for Scottsblutf was
approved by the Office of the Chief of Engineers; however, the local
assurances could not be obtained. Because the project lacked local support,
it was not completed. The advance measures project for North Platte was
approved, subject to imminent need. It was not constructed hecause the high-
water conditions did not materialize.

A total of $9,175 was expended in the investigation and preparation of
the advance measures project request in the State of Nebraska.

6. DAMAGES

No significant damage was reported in the North Platte River basin.

24 !

ISNIdXI 1 INNHIAOD LV Qa3a0NQ0Hd3YH

N ‘~&., AR e . v PR R B

- - N ~
AR - N et L P T L R N . ] T I . . . e e
il B e b Bt B VPO S SR YA e i e L e R PR Y ST ., et e X S B
A e i i > oaR fmy Ll Llala Jala




BRI A MDA A Nl S Sl Rt e Sl SR b Sl et Sien e &S Ml Sl /e i el Akl tad LNl Ml W St Sl i el St S A M G PN A el St ke Sal Sad Sed 0 on

V. PLATTE AND ELKHORN RIVERS AND SALT AND BIG PAPILLION CREEKS

1. BASIN DESCRIPTION p

a. Topography. The eastern portion of Nebraska 1is dominated by rolling

hills. These hills are thick deposits of windblown silt and clay called
loess which rest on undulating glacfal deposits. The upper portion of the

Elkhorn River basin is typified by dissected plains. Throughout this area, ;
layers of loess were deposited on a flatter surface to form a vast plain. -
Over time, much of the flat topography has been eroded by runoff to form .
hills and valleys. )

b. Climate. The weather in the eastern portion of Nebraska is variable, j
which {s typical of the interior of a large land mass in middle latitudes. )

Rapid weather changes are caused by invasions of large masses of warm, moist
alr from the Gulf of Mexico; hot, dry air from the southwest; cool, dry air
from the Paclific Ocean; and cold, dry air from Canada.

P

P

c¢. Precipitation. The average annual precipitation in the eastern third
of Nebraska is about 27 inches. On the average, nearly 80 percent of the
yearly total falls in the 6 months from April to September. During July and
August, rainfall normally diminishes slowly, but localized flooding can be
expected on smaller streams because of short-duration, high-intensity

rainfall.

BRI b S

2. WATER PROJECTS )

The Corps, the Natural Resources Districts, the Soil Conservation
Service, and private interests have constructed numerous levees and flood- ¥
water retaining structures and improved channel areas throughout the Elkhorn )
River, 1lower Platte River, and Papillion Creek basins. The Corps has j
completed 10 dams as part of the Salt Creek flood control project and 3 dams )

in the Papillion Creek basin.

Salt Creek, a tributary to the Platte River, 1s located in southwestern

Nebraska and has a dralnage area of 1,645 square miles. The 10 reservoirs R
which form the Salt Creek and tributaries project provide control to the j
215 square miles upstream from the city of Lincoln, the major center of s

potential urban flood damage. A summary of engineering data concerning the
10 Salt Creek dams is included on plate 41.

The dams and lakes of the Salt Creek project were designed for unattended
operation during the time when the pool elevations are within the flood
storage zones.

et TR

3. 1984 FLOODING
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a. Meteorology. Meteorological data on the 1984 spring flooding arc
presented in Section IIT. Rainfall isohyetal maps of the storms over the
- Salt Creek basin on 12-13 June, over the Papillion Creek basin on 14 June,
25
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and over the Pebble Creek basin in east-central Nebraska on 15~16 June are -
shown on plates 42, 43, and 44, respectively.

b. Description of Flooding. A combination of saturated soil conditions
and above average precipitation in May and June maintained all of the Salt
Creek reservoirs in the flood storage zones during the April through August
period. Pool elevation plots for the Salt Creek reservoirs, as generated by

the data collection platforms, are shown on plates 45 through 54. The
intense thunderstorms on 12-13 June 1984, which produced 5 inches of rainfall

in the Salt Creek basin, established two pools of record, repeated the record
pool established in 1973 at Dam No. 2, and caused record stages downstrecam

v
Y]

;_ from Lincoln to the mouth. The record pool elevations are presented in

[ table 6.

i Table 6

\ Record Pool Elevations - 13 June 1984

) Salt Creek Basin

- Salt Creek Project Elevation

- (feet m.s.1.)

[

| 0live Creek (Dam No. 2) 1342.6

-
Pawnee Lake (Dam No. 14) 1247.2
Holmes Park Lake (Dam No. 17) 1249.9

Aerial photographs of the record pools are shown as figures 9, 10, and
11. The recreation areas and marina at Holmes Park Lake were extensively
damaged by the high water. Other Salt Creek recreation areas that were
closed because of high water 1ncluded boat ramps and campgrounds at Wagon
Train, Stagecoach, Bluestem, and Olive Creek Lakes. Minor flooding also
occurred at other areas within the basin. A high-water profile for Salt
Creek 1s shown on plate 55. Two fatalities were recorded in the city of
Lincoln as a result of flooding on Stevens Creek, a right-bank tributary to
Salt Creek.

The combined Salt Creek reservoirs and associated levees and channel
improvements were effective 1n reducing flood damages in Lincoln. The high
water that occurred at Greenwood, shown on plate 56, and Ashland was induced
by the extensive rainfall that occurred downstream from the Salt Creek
project. The rainfall on 11-12 June left the city of Ashland surrounded by
) water with only one road access to the community. The National Guard camp
. near Ashland flooded and the State of Nebraska asked for assistance from the
Corps to cope with channel bank erosion and flood problems at the camp.
i Photos of the flooding in the Ashland area are shown as figures 12 and 13.

Serious flooding occurred downstream from the confluence of the Platte
River with Salt Creek to the Missouri River and caused record flows. Minor

flooding occurred in areas upstream from the Platte River's confluence with
P Salt Creek. A high-water profile for the Platte River from its confluence
L with Salt Creek to 1its confluence with the Missourli River 1is shown on
plate 57.
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Figure 9. View of Salt Creek Dam No. 2 - Olive Creek, 13 June
198k. (Pool Elevation - 1342.63 feet m.s.l.)

Figure 10. View of Salt Creek Dam No. 1l - Pawnee Lake, 13 June
1984, (Pool Elevation - 1246.8 feet m.s.l.)
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Figure 11.

Fipgure 12.

View of Salt Creek Dam lo. 17 - Holmes Park Lake,
13 June 1984, (Pool Flevation - 1245.9 feet m.s.l.)

TP Ry 2%,

rdead Kl

DRI LI R S

demitnd

View of collapsed bridee on Highway 6 near Ashland,

Nebraska, caused »y flooding from Salt Crcek, -
14 June 1984. (At Greenwood, lNebraska: Discharre -

15,000 ¢.f.s., Gage Heipht - 1€.3) ‘eet)
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Figure 13.

P A

View of flooding in Ashland, Nebraska, caused by
hirh flows on Salt Creek, 13 June 198k,
Greenwood, Nebraska:
Gape Height - 26.70 feet)
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Serious flooding was experlenced along the Elkhorn River, a tributary to
the Platte River, from its mouth upstream to Stanton. A high-water profile
for that reach of the Elkhorn River 1is shown on plate 58. Areas along almost
all of the Elkhorn River tributaries also experienced considerable flooding.
They include Maple Creek, Pebble Creek, and Bell Creek. Record flows on
Pebble Creek, a right-bank tributary to the Elkhorn River, combined with high
water on the Elkhorn River at West Point, shown on plate 59, and caused
considerable damage to the Scribner area. Plate 60 presents a map showing
the location of surveyed high-water marks along that reach of the Platte
River.

High flows on the Platte River at Grand Island, shown on plate 61, joined
with the high discharges from the Salt Creek and Elkhorn River basins and
incremental drainages to produce a record discharge of 144,000 c.f.s. at the
Louisville gaging station, as shown on plates 62 and 63.

In the Big Papillion Creek basin in Omaha, flooding affected a park,
three golf courses, and a few homes. A high-water profile for Big Papillion
Creek is shown on plate 64.

Data on flood conditions are presented in exhibit B. The data show how
the stages and peak discharges of the flood of record for the Big Papillion
and Salt Creeks and the Platte and Elkhorn Rivers compare with the 1984

flooding.
4. DAMAGES

The Nebraska State Soil Conservatlioa Service reported that flooding on
Salt Creek caused some rural damages in Lancaster County. Damages to gravel
roads, nine culverts, and two bridges amounted to $62,000, $22,500, and
§72,000, respectively. Two hecad of livestock were also lost.

On 12 June, flooding on a tributary to Salt Creek attributed to the
deaths of two people in Lincoln. One of the Salt Creek projects near Lincoln—-
Holmes Park Lake--sustained approximately $5,000 in damage to the park
facilitles and marina. Total damages from flooding along Salt Creek were
estimated at §1,703,000 in the reach downstream from Lincoln to the mouth.

The town of Ashland was flooded on 13 June from high flows on Salt Creek.
There were 28 single-family homes that sustained major damage, 5 single-
family homes that sustained minor damage, and 24 mobile homes that were
destroyed. Three business were also destroyed. Damage to private structures
in Ashland amounted to $995,000. Damage to public facilities was $130,000C.
This 1information was obtained from the Nebraska Civil Defense Orfificc. The
National Guard camp near Ashland also flooded and was threatened by erosion.
Damage to the structures and contents In the amount of $36,000 occrurred.

According to the Nebraska Soil Conservation Service, flows on UYahoo
Creek, a tributary to Salt Creek, caused $135,000 in damage to roads, $45,000
{n damage to three bridges, and $5,000 in damage to farmsteads. The Wahoo
Creek flows, estimated to be about a 10-year event, inundatad 40 homes In
Ashland. A 4-inch gasline over the Silver Street Bridge was damaged, and
phone service was disrupted for 1 day.
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The record flows on the Platte River downstream from the confluence of
Salt Creek caused damage throughout the Louisville area. Most of the
riverside cabins received major damage. According to the Louilsville city
clerk, approximately 12 homes experifenced flood damage--mostly because of
water in the basements and because of the mud and silt left after Lhe water
receded. At the Louisville State Recreation Area, the preliminary cost to
repair damage was estimated at $83,600 by the Nebraska Game and Parks
Commission. Half of the park area was flooded and 64 mature trees and 42
small trees were lost. Electrical outlets at camping sites were damaged,
ground cover was lost, roads washed out, and the sewer 1lift station silted
in. Additionally, the water wells had to be treated for contamination. The
Platte River State Park and the Schramm State Recreation Area, just upstream
from Loulisville, also sustained flood damages. At the Platte River State
Park, damage was mainly to the banks around the well fields which had eroded
away. At the Schramm State Recreation Area, siltation was a problem. Also,
some of the fish holding ponds were flooded.

In the Elkhorn River baéin, there were approximately 140,000 acres of
agricultural land flooded, according to the Elkhorn Natural Resources
District. The estimated damage was $38,920,000.

High flows on Elkhorn River tributaries resulted in flooding along most
of them. On the Middle Fork Maple Creek there were four bridges damaged, at
a cost of $400,000. Approximately 8,000 acres of farmland were flooded,
causing damages amounting to $2,224,000. Damages to roads and bridges
amounted to $165,000 and $425,000, respectively. Minor flooding occurred irn
the town of Clarkson because of interior drainage, but the Corps levee and
channel improvement project there prevented $342,000 1in damages from high
flows on the Middle Fork Maple Creek. Flooding from the East Fork Mapl.
Creek occurred 1in Howells when a private levee broke. An estimated
$1 million in damage occurred to recreation areas, cropland, and riverside
developments. The town of Nickerson experienced §25,000 in damages fron
flooding on Maple Creek.

Flooding along Spring Creek, a small Elkhorn River tributary, resulted in
damages estimated at $73,400, as reported by the Nebraska Soil Conservation

Service. These damages were to bridge approaches, farusteads, and a
television station. Flooding along another tributary, Plum Creek, resulted
in some damage to roads. Floodlng on Logan Creek caused $75,000 in damage to

roads and another $150,000 {n damage to bridges.

Flooding along Bell Creek, a left-bank tributary to the Elkhorn River,
caused $23,000 in damages to gravel roads and $248,000 in damages to four
bridges. The city park in Craig had damages amounting to $10,000. Add:i-
tionally, there were 2,000 acres of farmland flooded, which amounted to

$556,000 in damages.

Flows from another Elkhorn River tributary, Pebble Creek, caused costly

damage. Damages to farmsteads, roads, and bridges were estimated at $33,000,
$150,000, and $275,000, respectively. Approximately 50 head of livestock
were also lost because of the flooding. Additionally, the towns of Scribne:
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and Dodge had a combined damage estimate of $3.8 million. Scribner experi-
enced flood depths of 3 to 4 feet, which inundated several businesse: and
homes. More than 100 homes had flooded basements. This was caused, to a
great extent, by sewers backing up. Several incidents of basements caving in
were reported. The clity clerk's office, the fire statlon, and one residence
had floodwaters on their first floor. There was also damage to the town's

streets, fairgrounds, and swimming pool.

Flooding on the Elkhorn River itself caused $15,000 in damages to roads
and public property. Downstream, the town of Winslow and the surrounding
area had flood damages of $207,000. The Corps levee project at Hooper
prevented $301,000 in damages from occurring in that town.

Flooding along the Big Papillion Creek caused damage to several homes in
the Rainbow addition, three golf courses, baseball fields, and one iandoor
tennis/soccer club. According to the property owners, damages to the homes
varied from $5,400 to $22,000, including cleanup costs. Some basecments werec
flooded to a depth of 3-1/2 feet and others were flooded to the basemcnt
ceiling. Furnaces were repaired or replaced in some homes and many personal
possessions were lost. The three golf courses had physical damages and a
loss of income totaling $66,000, according to the grounds keepers. This
amount Includes cleanup costs. Areas of the golf courses had to be sodded
and reseeded. Some baseball fields were damaged from the silt that remained
on them after the floodwaters receded. The indoor tennis/soccer club had
extenslve damage to the floors and had flooding in the basement locker room.
Some of the floors had to be replaced and there was a large cleanup coffort.
Damage estimates were not available from the facility.

Two railroads reported damage within the State of Nebraska. The Chicago
and North Western Raflroad and the Burlington Northern Railroad report.d
flood damages of $350,000 and $2 million, respectively. Damage occurred
mainly to tracks and bridges.

The total expenditure for the flood fight in the State of Nebraska was
$240,800, according to the Nebraska State Civil Defense Office. This
includes costs for rescue, security, and State operation. The total cost

could not be broken down by river basin.

Five requests were recelved for assistance along the Elkhorn River under
Public Law 84-99. Several requests for Section 14 assistance were also
received. Two were in the Salt Creek basin--one in Lincoln and one on
Stevens Creek; two were on the Platte River--one at Brady and one at Hanson
Lake; and one was in the Elkhorn River basin on Redbird Creek in Holt County.

Exhibit C presents the amount of flood damages prevented by Omaha
District projects both in Fiscal Year 1984 and cumulatively. The damages
prevented by the Salt Creek project and other projects in the Platte %iver
basin are shown.
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VI. NISHNABOTNA RIVER

1. BASIN DESCRIPTION

The Nishnabotna River basin encompasses 2,806 square miles upstream from
Hamburg, Iowa. Located in the southwestern portion of the State, the basin
is marked by rolling agricultural land. Average annual precipitation s
approximately 31 inches.

2. WATER PROJECTS

The Corps of Engineers constructed levees near Red 0Oak and Hamburg and
placed riprap under Section 14 authority to provide bank protection near
Hancock, Hastings, Egsex, Malvern, and Griswold. In addition, there ar-
T

numerous small agricultural dams or check structures designed by the 3Sci!
Conservation Service.

3. 1984 FLOODING

Two independent events occurred in the Nishnabotna River basin during the
spring of 1984. The first event was reported on the East Nishnahotna River
at Atlantic on 30 April. Four inches of rain that occurred from 27 through
30 April combined with existing saturated soil conditions to produce a peak
gage helight of 14.22 feet, as shown on plate 65. The major storms over tue
West Nishnabotna River occurred 1in mid-June. Approximately 3.5 inches ol
rain fell near Hancock fn a l-week period and generated a peak stage of
10.28 feet onm 15 June, as shown on plate 66. These storms, in combination
with localized runoff, established a maximum gage height of record at
27.88 feet on 16 June upstream from Hamburg, as shown on plate 67. Th-
previous gage height record, established in June 1947, resulted from o
significantly higher discharge. The 1947 event, however, occurred prior tc
completion of the levee project.

4. DAMAGES
Farmland near the mouth of the Nishnabotna River in Missouri was flooces
when water became trapped behind the existing levees. This situation hic

occurred for the last 3 years. Ten requests for assistance under Publi.

Law 84-99 were received. One request for Section 14 assistance on the West
Nishnabotna River at Manning, Iowa, was also received.
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VII. MISSOURI RIVER
SIOUX CITY, IOWA, TO RULO, NEBRASKA =

l. GENERAL

This section of the report covers the Missouri River main stem and f{ts
adjacent flood plain from Sfioux City, Iowa, downstream to Rulo, Nebraska.
Descriptions of some of the tributary basins that make up the Missouri River

basin are provided in other sections of this report.

2. WATER PROJECTS

A major project downstream from the six main stem dams on the upper »
Migsgsour{ River 1is the Missouri River levee system. This system Wwas
authorfzed by the Flood Control Acts of 1941 and 1944 to include nearly i
1,500 miles of levee from Sioux City to the mouth of the Missouri River. The B
portlon of the levee system applicable to the Omaha District consists of a
series of levee units and appurtenant works along both banks of the river i
from Sioux City to Rulo. The levee system was designed to operate in conjunc-
tion with the six main stem dams to provide protection for agricultural lands
and small communities along the Missouri River. The following units of the
levee system have been completed thus far: R-520, L-536, R-548, L-550-561,
R-562, R-573, L-575, L-594, L-601, R-613, and L-624-627. Levee units N
L-611-614 and R-616 are currently being constructed. Levee units L-624-627
are an Integral part of the Council Bluffs levee project, an urban protection °
project for the city of Council Bluffs. The city of Omaha is protected by a
separate levee and floodwall system that was authorized by the Flood Control
Act of 1944. It consists of 12.5 miles of earth levee and approximately

et e e bt

IO G

1 mile of concrete floodwall. ‘~
3. 1984 FLOODING °
=3
Flooding along the Missouri River from Sioux City, Iowa, to Rulo, ) f
Nebraska, was a result of heavy tributary inflow. There were two separate N
crests {n 1984 on the Missouri River in this reach—--one upstream and one 5
dowmstream from the mouth of the Platte River. A large rainfall~producing
storm occurred on 11 and 12 June and caused the Platte River and its i

tributaries in southeastern Nebraska and several tributaries in western Iowa 51
to swell to overbank or bankfull conditions. This caused the Missouri River R
downstream from the mouth of the Platte River to rise and reach the 1984
cresi. level. The crest was 6 to 9.5 feet above flood stage in this reach.
Stages were such that 6 to 14 feet of water was against the Federal levee Y
system. A major flood fight took place on a private levee system known as
the McCartney levee, which 18 located in Iowa just downstream from the
confluence of the Platte River with the Missouri River. Releases from Gavins
Point Dam were dropped to 12,000 c.f.s. to relieve the pressure on the levec
systems. Stages on the Missouri River came within 1 foot of overtopping the
Federal levee system near Brownville, Nebraska. Two emergency contracts were {
let for the rental of equipment and rock placement on the levee system. As 0
State and county offices neared the exhaustion of their sandbag supply, they - R

"
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requested sandbags from the Corps. The District provided the requested
sandbags. Stages remained high and flooding, mostly from interior drainage,
began to occur in Pacific Junction, Iowa. The State {initiated a pumpinr
operation at the site. Upon request from the State, the Omaha Distric:
rented two pumps to supplement the State's efforts. Approximately 1 weok
later, a series of storms and rainfall from 19 through 22 June occurred that
swelled tributaries 1in northwestern Iowa, northeastern Nebraska, aud
southeastern South Dakota. This produced the 1984 Missouri River cre<s
upstream from the mouth of the Platte River. (A more complete description o
the meteorology 1is contained in Section III.) During both events, the river
remained high, as shown on the plot of daily stages for Sioux City, Omaha,
and Rulo for the April-July 1984 period shown on plate 68.

Plots of gage heights on the Missouri River that track the crest upstrcam
from the mouth of the Platte River and the crest downstream from the mouth of
the Platte River are shown on plates 69 and 70. Plate 71 {llustrates the
relationship of river velocity versus discharge. This particular plot repre-
sents the Missouri River at Nebraska City; the "S" shape of the curve is -
result of the velocity decreasing after the river goes overbank and spreads
out over the flood plain. As the gage height and discharge increase even
more, the velocity once again increases. At this location, all of the watoer
moved under the bridge. This 18 & reason for the measured velocities being
higher than the crest velocity.

Aerial photos showing the extent of flooding on the main stem from Gavins
Point Dam to downstream from Rulo are shown on plates 72 through 117. iHigh-
water profiles are shown on plates 118 and 119.

4. RESERVOIR REGULATION DURING 1984 FLOODING

Although the rainfall that produced the flooding along the Missouri River
and its tributaries fell downstream from the six main stem dams, additional
flooding was prevented by the regulation of the dams. As shown on plate 120,
Gavins Point Reservoir releases were decreased in early June to alleviate
flooding problems downstream from the mouth of the Platte River. After the
storm that hit the area upstream from the mouth of the Platte River, Gavins
Point Reservoir releases were reduced to 10,000 c.f.s. (less than one-third
of normal) in an effort to reduce the floodir. ' om Sioux City to Omaha. The
total system storage for the six main stem dams increased by nearly 4 million
acre—feet in the month of June. Had the main stem dams not been in place,
the estimated peak gage height at Sioux City would have been 7.2 feet higher
than that experienced. Figures 14 through 20 show the high water on th.

Missouri River near Omaha.
5. DAMAGES

The Federal levee system along the Missouri River was threatened by
erosion in places because of chutes forming on the berms. On the Iowa side,

emergency action was taken to save the levees. The cost to repai-

Levees L-594, L-550, and L-536 was $281,300. This amount includes costs for

earthfill and riprap. Damage also occurred to numerous private leveen:
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View of N. P. Dodpe Park in Omaha, Nebraska,
Al June 108L., (Omaha Discharee - 107,000 c.f.s., o
Gare leipht - 28.3L feet) B

Figure 15. View of Missouri River near N. P. Dodge Park, .
¢ 26 June 1¢AlL. (Omaha Discharge - 113,000 c.f.s.,
nare Heipht - 2B.65 feet)
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Figure 16. View of N. P. Dodge Park in Omaha, Nebraska,
24 June 198h4. (Omaha Discharge - 107,000 c.f.s.,
Gage Height - 28.3h feet (8 inches below crest))

Figure 17. View of N. P. Dodge Park in Omaha, Nebraska,
24 June 1684. (Omaha Discharge ~ 107,000 c.f.s.,
Gage Height - 28.34 feet (8 inches below crest))
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%; Figure 18. View of Interstate 680 - Mormon Bridge over the
’ Missouri River in Omaha, Nebraska, 27 June 198k,
(Omaha Crest: Discharge - 114,000 c.f.s., Gage
Height - 29.03 feet)

Figure 19. View of Anchor Inn in Omaha, Nebraska, 27 June ’
1984, ®
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Figure 20. View of the east end of the Mormon Bridge, 27 June
1984,
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however, no dollar figures are available at this time. The cost of the
42,000 sandbags the Corps provided for the protection of the levees was
$21, 000.

Flood damsges amounting to $357,000 were sustained along the reach of the
river between Sioux City and Decatur, Nebraska. In Decatur, one bridge
across Elm Creek, a small right-bank tributary to the Missouri River, was
lost and another threatened because of bank sloughing caused by the high
water table and degraded condition. About a dozen homes in Decatur were also
threatened. Flooding caused damage to recreation areas, riverfront
developaents, urban areas, and cropland.

In the reach of the river between Omaha and Rulo, 17,000 acres were
flooded on the riverside of the levees. Damages totaled approximately

$3,950, 000.

The flood damages prevented by Omaha District projects Iin the reach of
the Missourl River from Sioux City to Rulo are presented In exhibit C. 1In
Mills County, Iowa, the benefits of the levee system were partly negated by
water from interior drainage that got trapped behind the levees.

Thirty-six requests for assistance under Public Law 84-99 were received.

One request for Section 14 assistance on Elm Creek at Decatur was also
received.
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High-Water Marks (HWM) on

LTt S .o
y - l.‘, NP
aa’a

Missouri River and Tributaries -
[
HWM No. Elev. HWM No. Elev. -
James River Big Sioux
-1 1159.30 BS-1 1090. 41 B
J-2 1170.96 BS-2 1092.07 ).
J-3 1171.04 BS-3 1093.55 ]
-4 1179.23 BS-4 1096.54 S
J-5 1179.48 BS-5 1098.29
J-6 1180.88 BS-6 1098.49 :
J-7 1181.14 BS-7 1105.72 4
J-8 1185.61 BS-8 1109.60 )
J-9 1185.94 BS-9 1109.71
J-10 1188.38 BS-10 1110.33
J-1 1188.78 BS-11 1116.68
J-12 1192.05 BS-12 1123.57
J-13 1192.56 BS-13 1123.82 1
BS-14 1141.39 )
BS-15 1150. 31 1
BS-16 1158.99 .
Vermillion River gs-17 1170.00
BS-18 1183.26 p
V-1 1139.82 BS-19 1183.25
V-2 1140.23 BS-20 1195.80 »
V-3 1147.53 BS-21 1195.83 ‘
V-4 1147.86 5
V-5 1148. 7 ]
v-6 1150.77 Salt Creek -1
V-7 1152.20
v-8 1153. 47 S-1 1062.00 ’
V-9 11567.15 5-2 1071.69 ]
V=10 1157.97 5-3 1078.72 g
v-11 1167.17 S-4 1078.56 )
V=12 1167.45 S-5 1104.06 )
v-i3 1175.19 5-6 114,73 B
V-14 1175.57 5-7 1127.80 '1
v-15 1182.21 s-8 1132.58
v-16 1197.01 $-9 1134.36
V=17 1198.74 5-10 1135.26 ]
v-18 1199.38 S-11 1137.77
vV-19 1200.16 $-12 1138.20 :
V=20 1204. 41 $-13 1139.34 !1
V-21 1205.68 S-14 1139.08
v-22 1208.14 $-15 1139.09 1
v-23 1208.49 5-16 1138.69
V=24 1240.89 5-17 1140.98
v-25 1241.35 5-18 1141.75
v-26 1247.68 $-19 1143.55 b,
. v-27 1249.05 $-20 1145.28
5-21 1144.76
$-22 1147.92
$-23 1149.47
EXHIBIT A
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HWM No. Elev.

Elkhorn River

]
s s - \D OOV EWN -

WN—-O

mmmmmmrrmmmmmm

Platte River

P-1 968.
P-2 971
P-3 972.
P-4 990.
P-5 992.
P-6 997.
P-7 1039.
P-8 1049
P-9 1060
P-10 1073

1124,
1133.
1138.
1164,
1192,
1193.
1208.
1223.
1224,
1243.
1249.
1250.
1270.

36
.99
86
54
20
92
69
.08
.51
.98

Missouri River

)
O~ NV W N -~

ZZIZ?ZII

901

(]
—_—— - —\0

W N -0

921

TXXTTx X

[
£

M-16 931

M-17 935.

872.
883.
887.
895.
895.
897.
900.
.83
904.
904,
909.
.59
924,
925.
M-15 926.
M-15a 930.
.04

73
bs
00
32
89
36
53

68
72
28

82
80
80
22

L8

HWM No.

Elev.

Missouri River (Cont'd)

M-18
M-19
M-20
M-2]
M-22
M-23
M-24
M-25
M-26
M-27
M-28
M-29
M-30
M-31
M-32
M-33
M-34
M-35
M-36
M-36a
M=-37
M-38
M-39
M-40
M-40a
M-41
M-42
M-43
M-44
M-45

A-2
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935.
938.
943.
948.
.05

953

955.
959.
960.
963.
965.
966.
969.
.30

an

974.
976.
980.
984.
993.
995.
1004.
1009.
1014,
1023.
1034.
1044,
.79
.72
1066.
1076.
1082.

1051
1057

86
50
30
92

90
97
19
15
55
78
Lo

Lo
00
18
26
38
94
90
78
85
L2
44
60

97
59
65
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Damages Prevented by Omaha District Projects

Omaha District Projects

Missouri River Reservoirs

Agricultural Levees L-601
L-594

L-575

L-561/L-550

L-536

R-613

R-573

R-562

R-548

R-520

Subtotal Levees

Flood Control Projects:

Aurora, CO (Kelly Road Dam)

Bear Creek Dam, CO
Belle Fourche, SD
Blackbird Creek, NE
Bowman-Haley, ND
Broken Bow, NE
Chatfield, CO
Cottonwood Springs, SD
Cherry Creek Dam, CO
Clarkson, NE
Coldbrook Dam, CO
Columbus, NE

Councll Bluffs, IA

Fluoyd River, Stoux City, IA

torsyth, MT

Gering, NE

Glasgow, MT
Greybull, WY
Hamburg, IA

Havre, MT

Hawarden, IA
Herreid, SsD

Hooper, NE

ot Springs, SD

Ida Grove, IA
Kenslers Bend, SD and NE
Little Papillion, NE

Flood

Damages Prevented

FY 1984

$97,117,000
$13,575,000

9,599,000
8,037,000
6,831,000
1,914,000
2,982,000

344,000
1,033,000

765,000

230,000

$45,310,000

o OO

173,000
0
108,000
0

0

0
342,000
0
533,000
43,484,000
0

0
0
0
0

7,072,000
0

0

0

301,000

0

0

914,000

0

Cumulat ive
Total

$690,988 ,000

$ 46,893,000
33,430,000
61,258,000
50,184,000
13,869,000
10,139,900

2,565,001
7,763,000
5,540,000
1,629,000

$233,276,000

3 191,000
450,000
381,000
269,000

1,838,000
108,000
1,880,000

0
163,256,000
407,uﬂu

55,
, 814,000
210,000
1,326, 200
4,005,010
25,850,000
20,664,000
433,900
373,000
541,004
9
130,000

5 A
27,140,000

U

EXHIBIT C

ISNIdXd LINIWNYIADD Ly d30ndoydiy

\ N
G N Y O U S i,

N W T g

PEPEVE N (O SN

A

. . - .
ed b &

o L

AP

-
ehauditte,,




Damages Prevented by Omaha District Projects (Cont'd)

Flood Damages Prevented

Cunmulative
Omaha District Projects FY 1984 Total
Flood Control Projects (Cont'd):
Little Sioux River, IA $ 38,647,000 $ 101,795,000
Madison, NE 0 100,000
Mandan, ND 0] 19,025,000
Marmarth, ND 0 1,449,000
McCook ‘Lake, SD 0 03/
Meadow Grove, NE 32,000 49,000
Norfolk, NE 937,000 3,005,000
Omaha, NE 36,382,000 252,617,000
Papillion Creek Lakes, NE 0 0
Plerce, NE 0 450,000
Pipestem, ND 0 12,601,000
Platte River at Schuyler, NE 510,000 665,000
Red Dale Gulch, SD 0 250,000
Red Oak, IA 782,000 5,143,000
Saco, MT 0 728,000
Salt Creek, NE 26,757,000 40,272,000
Schuyler, NE 0 309,000
Scranton, NE 0 0
Sheridan, WY 0 741,000
Shields River, Clyde Park, MT 0 156,000
Sioux Falls, S0 589,000 16,522,000
Vaughn, MI 0 485,000
Waterloo, NE 0 470,000
West Glendive, MT 0 387,000
West Point, NE 86,000 2,689,000
Subtotal Flood Control Projects $157,649,000 $1,034,782,000
Total $300,076,000 $1,959,046,000
l/Includes Missouri River Levees L-627 and L-624.
E/Based on estimates of annual benefits. Projects serve other flood control

purposes.

3/

=~/$301,000 recreition benefits cumulative at the rate of $11,000 annually.
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K
',
Y
9
-
.
d
)
1TEM An no. 2 oA 80, ¢
no. SUBJECT (OLIVE CREEK LAKE) (BLUE STEM LAKE) |
GENERAL .
i Location of dam 1.6 mi. E of Kramer 2.5 ai. ¥, of Sprague
2 River and nileage S. Trib. of Olive br. =} N Trib. of Olive Br, B
3 Drainage agea in squere miles 8.2 16.6
) Reservoir length in miles 1.2 1.6 ’
5 Location of damtender none none 4
[ Travel time to Lincoln, Rebdr, 23 hrs. 18 hrs. 4
? Max, discharge of record - - i
] Project cost . (1) (1) '_:
DAM AND EMBANKMENT %
9 op of dam - FT. NSL 1359.0 1334.0 ’
10 Length of dam - Ft, 3020.0 2760.0
11 | Meight of dem v Ft. 6.0 $7.0
12 Stream bed - Ft. MSL 1318.0 1277.0
13 Abutment formation Clay ~ sand - silt Clay - send
1 Type of fill Rolled earth Rolled sarth
15 Fill quantity in cubic yds. 312000 471000
16 Date of closure 20 Sep. 1963 12 Sep. 1962 ~ 4
17 | Date of initial filt 30 Jun. 1966 § Jul. 1983 )
SPILLWAY )
8 Bischarge cepacity CFS 15876 at o). 1387.1 22928 ot ot. 1331.7 k
19 Crest elevation - Ft. MSL 1360.0 1322.% .
20 | widtn in Ft. 0.0 0.0 -4
2! Gates, number, size, type Ungated esarth channel Ungated earth channel
.i
RESERYVOIR ELEVATION AND AREA o Y
22 Maximum pool 1367.1 $70A. 1331.7 ” 9
23 Top of flood control pootl 1360.0 356A. | 1322.8% 1
L) Top of joint use pool none none - 9
25 Top of conservation pool 1336.0 1794, 1307.% -
26 Top of sediment pool 1386.0 I79A. | 1308.) ? ;
)
STORAGE ES - YATI APAGITY .
27 Surcharge zone 1380.0-1387.1 2010AF | 1322.6-1330.7 »?
28 Exclusive flood control zone 1335.0-1360.0 3980AF | 1307.4-1322.8 ne
29 | Joint use zone none nene -
30 Conservation zone none 1908, |- 1307.% ~,4
3 Sediment pool zone 1314,0-1335.0 INQOAF | 1277.0-1308.1 20¢
32 Gross Storage (Exc). of surcharge) S470 AF 10260 AF 4
§
TLET .
33 No. and size of conduits 1-CNP - 48" Dis. 1-CP - 60" Dis. .
Wah 30" RCP fining With 42" ACP lwing ;
k] Conduit Length - Ft, m n3 .
k1] Gated outlets (No. - size - typs) 1-36" x 36" Ut gate 1-36" 2 %" Uk pote -
36 Ungeted outlets (Openings - size - elev.) 2-4"272" - 13008 2-30"x %" - 13138 1
2-12" 1 30" 13380 2-1271 54" . 13074 )
37 Disch. capac. - CFS (at base of EFC zone) » % 9
POMER_INSTALLAT 108 none none ]
38 No. and size of turbines o
39 No. and rating of generstors .
40 Plant capacity J
(Y] Pur PIt disch capac (at base of EFC zone) -4
4
)
1
.
'

e
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REPRODUCED AT GOVERNMENT EXPENSE

LT e T e e,

i

"
SUMMARY OF ENGINEERING DATA - FEDERAL RESERVOIRS WITH AUTHORIZED FLOOD CONTROL SPACE k
MISSOURI RIVER TRIBUTARIES - U.S. ENGINEER DISTRICT - OMAHA - 3
SALT CREEK BASIN - NEBRASKA "
)
SAk w0 b DA 0. 8 0AM NO § DAM NO. 10 DAM NO. 12
BLUE STEM LAKE) (WAGON TRAIN LAKE) (STAGECOACH LAKE) (YANKEE MiLL LAKE) (CONESTOGA LAKE) :
- M.t Sprague 1.5 mi, N, of Molland I mi. 5. of Hickman 3.5 mi. E. of Denton 1.5 mi, K. of Denton
Tzt Shive Br. < | N, Trid. of Hickman 8r, -1S. Trid. of Wickmen Br, - | Cardwell 8-, - | Holmes Cr. - |
15.6 9.7 8.4 15.1
1.8 1.4 0.7 1.4 ¥
Toe none none none none .
rs. 14 nrs, 8 hrs. 3 hrs. 8 hrs. R
{1 {1) (1) () .
.. 1312.0 1294.0 1270.0 1260.0 )
2 1650.0 2250.0 3100.0 3000.0 ]
2 52.0 48.0 52.0 63.0 .
"0 1260.0 1246.0 1218.0 1197.0 L
- sand Clay Clay - sand Ciay - sang Clay - sand "
SaL eerth Rolied earth Rolled earth Rolled earth Rollec earth b
Ll 376000 374000 502000 658000 s
1ap. 1362 29 Sep. 1962 27 Aug. 1963 5 Oct. 1965 29 Sep. 1963 e
. 563 24 Jun. 1963 25 May 1965 10 Jun. 1967 Nay 1965 )
5 oat o), 43317 23210 at e}, 1309.8 17565 at el. 1291.6 12100 at e). 1267.8 27220 st o). 1258.2 .
s 1302.0 1285.0 1262.0 1252.0 7|
. 430.0 430.0 400.0 750.0 '
iiec carth chanrel Ungated earth channel Ungated earth channel Ungated earth channel Ungated earth channel "1
)
-
7 9954, | 1309.8 o7sa. | 129126 susa. | 1267.8 6204, | 1258.2 g k.
3 6604. | 1302.0 6604, | 1285.0 4904, | 1262.0 4754, | 1252.0 6204. | 1.
ace none none none none N
" 3154, | 1287.8 o34, | ana 196A. | 1244.9 2084, | 1232.8 2304 1.
| 2904, | 1284.6 2254, | 1271.1 196A. | 1241.9 1754, | 1232.9 230, 1.
— )
X
.5-1331.7 94204F | 1302.0-1309.8 5990AF | 1285.0-1291.6 3725AF | 1262.0-1267.8 3150aF | 1252.0-1258.2 W2UBAF |1 g
L4-1222.5 72204F | 1287.8-1302.0 6790AF | 1271.1-1285.0 W700AF | 1244,9~1262.0 5560AF ] 1232.9-1252.0 S030AF |17
none none none none none y
-1307. 380AF | 1284.6-1287.8 830AF none 1241,9-1244 .9 ST0AF none 1
31306, 2660AF | 1260.0-1284.6 1660AF | 1246.0-1271.1 I19uCAF | 1218,0-1241.9 1430aF | 1197.0-1232.9 2610AF | 1
A 9280 AF 6640 AF 7560 AF 10640 Af L
]
8T Ca 1. CMP - 60" D 1-CMP - 48 D 1-CMP - 42" Dia 1-CMP - 60" D -
TR ey With 427 RCP tiing With 30" RCP tining with 30" RCP lining with 42" RCP timing -
299 280 300 8 N
. Ltee 136" 2 36" Ll gate 136" « 36" Lh gate 136" x 36" Lkt gate 1-36" x 367 L gote N
O3 35 2.30 196 12924 7. 40x 7212011 218716312500 230" 196 . 12423 "
£300 THIG 2 127 u54" . 12808 21270307 - 12N 21275307 12449 2.1 512329
7 80 95 80
rore none nong none none

d PR -
PSR S S

(1) Total project financial cost including ad dams = $12,075,000 (Costs sre as of 9-30-80)

A




REPRODUCED AT GOVERNMEN'  <PENSE

TR YL Y AT TR YT v -fT

DOIINTPTL TRACE
A
[ NP DAM NO, 13 DAN NO, |4 DAM NO. 17 DAM N0, 18
SIAITTIA _AKE (TwiN LAKES) (PAWNEE LAKE) (HOLMES PARK LAKE) (RRANCHED OAK, LAKE)
¢ 0 nae 2 mi. W, of Pleasantdale 2 mi. KW, of Emerald SE. edge of Lincoln W mi. W, of Raymond
- - | Mida'e Cr. « | N. Migdle Cr. - Anteloge Cr. - Oak Cr,
.0 35.9 5.4 88.7
1.5 3.0 0.7 3.7
, vl none none none none
- 13 hrs, 7 hrs. 3 hrs. 6 hrs.
b - - - _
= () 1) () (n
P
-
1364.9 1271.0 1273.0
i‘ 2075.9 5000.0 7700.0 ;‘,%88
58.0 65.0 55.0 10.0
X 1306.0 1206.0 1218.0 1250.0
: ¢ Clay - sand- silt Clay - sand Clay - sand Clay - sand - st
[ Ralied earth Rolled earth Rolled earth Rolled sarth
610000 870000 900000 2460000
4 22 26 Sep. 1965 16 Ju!. 1964 17 Sep. 1962 21 Aug. 1967
§ [ 18 Mar, 1969 21 Jun, 1967 2 Jun. 1965 18 Jan 1973
1 1728.2 25200 at el. 1361.6 19875 at el, 1269.1 800 at el. 1269.7 7825 at el. 1317.5
[ 1353.0 1263.5 1266.0 1311.0
. 400.0 700.0 50.0 200.0
h ~ craarel Ungated earth channel Ungated earth channel Ungated earth channel Ungated earth channel
rj 756A, | 13616 6454 | 1269.) 17804, 1269.7 470A, 1317.3 420°A.
. 620A. | 1355¢C 505A 1263.5 14704, 1266.0 $10A. 1311.0 3640.
. sne none none none none
230A. | 13410 255A 1244.3 7284, 1242.5 100A. 1284.0 1780A.
230A, | 13374 205 | 124s.3 7e8A, | 1240.0 5.1 1275.7 12704,
I W2USAF }1355(.1361 6 J790AF | 1263.5-1269.1 9060AF | ,1266.0-1268.7 3270AF[ 1311.0-1317.3 24720AF
¢ 8030AF | 134) 113550 §250AF | 1244.3-1263.5 21010 AF 1242.%-1266.0 6730AF] 128%,0-1311.0 71570AF
nore none none none none
aone 1337 4.1341 0 810AF none 1240.0- 12424 210AF| 1275.7-1284.0 127V OAF
1.9 2610AF | 1306 3-1337 ¢4 2020AF ) 1206.0-1244.3 85 10AF 1218,0-1240.0 S70AF| 1250.0-1275.7 13250AF
BOBO AF 29520 AF 6510 AF 97560 Af
) IP a2 D 1. CMP - 60" Dia C e 2D | - CMP - concre}e
Faneg With 30 RCP iaing With 42" RCP lining ®or 1T T ming Lined - 72" Dia.
338 382 30 7o .
g IS4 L gate 142" 1 60" Lt gate 1- 3674 36 UM qate | - V8" X 72° Lift gate
R YR 2V x b3 1310 -3 1207 12043 2-307 2 9% - 12090 2 - 42" X 44" - 1264.0
2329 - - 2-12"x 36" - 12425 -
145 210 60 300
sone none none none none
3 October 1982

PLATE 41

M“TMMimm —

- m— . AL

'L NN

- L.A.LMAA.:.A.J.;.L»LA-\;... aa moa -_LAA_-A -

K ~

I \s RPN

ad 4

o -

=

P S N U

FET oY Y 1

Py

'@

PP W Y




)

ouU s wwr g

!
N2
{

[
-
»
»
,
» L J
’ i
-
‘ s
® 4
A3
.
.
:
o
-
o

= - &-j \—’-',
LR )‘F:/
. nestogy
DXL

I—./

g glemrmakes | MISSOURI RIVER AND TRIBUTARIES
s POST~FLOOD REPORT
SPRING FLOODS 1984
SALT CREEK BASIN
STORM OF 12-13 JUNE (984
ISOHYETAL STORM PATTERN
U 8 ARMY ENGINEER DISTRICT, OMAMA
CORPS OF ENGINEERS OMAMA, NEBRASKA

T e et T epremt = aamave 6w

3SN3dX 3 INGWL5TA0D LV 0301008 d3Y PLATE 4.

LA . L " e )
—~ R .

F - s Ty e A A A A A A A AR A B s i e
- :
® ‘
f :
:n — e e e e - — s — 1
, , :
_ ! [ ]
. , a -
L \ P )
» / | ]
Al | N )
- s | | h
i \ ¢
s - \ g i .
2 i ]
P P ‘
a i i
s :
; ]
. b
- i y I
@ A 4
. : .‘
. i .. = e . / ' A
o J BS ; ) j
SEW\ARD T c..mo,? %t ‘
- . S e . Reymong. . Sailt Creek N YY) (80) S \ . I
Pn cosq. Cortem - o \ . 7 \/ A \‘ ’ . 3’ ‘\ . 1
_ e A S N P I
t‘-[. H R & ™ j . 1
- ; y ”
o 0 £
:'- . | - “WosdIfwn J
S '// ,\p ~lakes ’
[ - q
p. = _\\ i




e BadarAgeing ans e auth Sei Al Seaing Set St AN A Taal A A A T A T . LM gt ottt SRt o St EAE. - |
N J
. —
q )
,.‘
R ]
aJ
4 ¥
ﬁ e 2 .1
. : "' E
. -
. | "
. _ 2, .
. - d
‘ ]
. \ f
L ‘

gy
//
r
— ) enem

:.. ) SCALE IN MILES
— i
. |
i |
Pacific [} .
L. Moy “:-.M; .‘ Q’u " g .
K ; , ),
i'l : *
5 \ 2,, ]
g ' ]
- ' 4
_. v : =y - & v l(VU( L .-;
- A P, 'y !
vm /\ (./\ (onhn i i f- E b
4 \ _\_‘ "1 ?"u" z : 1
MISSOURI RIVER AND TRIBUTARIES "\”' o
e POST~-FLOOD REPORT \' EO )
SPRING FLOODS 1984 \ ’ ' R
- PAPILLION CREEK BASIN \ v .
STORM OF 14 JUNE 1984 - ~ ;
ISOHYETAL STORM PATTERN CATTE = : ]
U. S, ARMY ENGINEER DISTRICT,  OMAHA i & t i
CORPS OF ENGINEERS  OMANA, NEBRASKA i ' g
L ' PLATE 42 | 2

T 3SN3IdXd INIWMHIAQD LV G30oNauHdIY

. s et PR B TR

{

|

1

3

- - . - - - - -

PRI SRR S D AR S L A ST L. SO . S . U, SV . ST S aau




s nee arh B8 ——— - "

. v¥ 3.v1d

VOVNEIN ‘vivmo SUIINIOND 4O $480D
L] ‘421¥48I0 WIINIOND ANNY § N
NHY3ILLlVd WHOLS TVLIAHOSI
961 INNC 91-S1 4O WHOLS
WISYHEIN TVHLINID ISV3

868! $Q001d ONNdS '
1804348 Q004 -180d s
SIMVLINGIHL GNY HIAIN 1HNOSSIN . ...

T

|
ey -

.".”_1.1/»:1 s~

J
B2, i

p -
! : -

/ oD S STV S JEIL
. g M »‘, M, ) M T
¢ I > D
. g NS i vk s

) : .:
Loy RRNEEA sl i lﬁw«l.a.v.
N v SR

(WY o) .

s

FOSSTE S S SRS 4 | S Sogel T
NS T e 7Y ; ..I.... -
J .

g y - ..,.LY..‘... AN 1 O +-

ce T FYPEN

VTR

[N TP

Ll

—_—— . —
1 .
4
.

Trgwlwlownwe
He Phef

— —
.
.

P ) P .




LR Tt S A A o A A

A
!

¥8 ONY

nr

T ONIOGN3 JOId3d
NAL

AUl ddv

o

™

r///

ceds ——

r'lllllll.;l GEET

/Lﬁ// \///(ﬁllf, 9EET

1A

N

\

H.i/..

¢

|

;

LEET

8EtEl

6EET

|
\
\

erET

/

T¥ET

,

chEl

NOILYUNITI 100d AT1IYd
INYT A33¥O 3INIT0 - 2% AIHD LIS

EVET

A Guay FErmatercanrar i o e g 2 e an )

WRAWODOCH-=~OZ

PLAT:

3ISN3dX3 LNIWNHIAO09D Lv G30NQ0YdIY




 Cacains B S s e vy T ——— eitr SN SRR A SIS aa bt MRS,
X
8 o -
m Lt i ”\ .“
: b8 ONY T ONION3 QOI¥3d o

; ne ity ABU ddY

v ! | 1
! POIS .
“ LOET iy
m. L LR & K J§ | "I'llll'llllllllllll'lll *
“ N = SN 8OET 3
_.‘_ NIV LT IN TN -
W 3
£, \ - 60ET R
.H NELVISN L v . f
. o -

| eTET 1 2
: i s 0
g ) SR
| TIET QA D
._ 3 SR
| 21ET 3 i u
m ETET o]
_v. 3
ﬂ 203 |
) :
w STET :
; NOILYN3I13 100d A1INQ 4
T 3X971 W3LS 318 - ¥ N3O L1YS

”ﬂ 1
N. |
m |
m | ]
L. R S BOV LS . s




T J MR ARV SRR SN
Ve im0 et E i

. TLTSTHOTIE 0TC0LE < Q74900 = ARUA b o

. -
| <t
.

. #8 ONY T ONICGNI (0Id3d
mnr NAC AYW ddy

PL

800S —
L8271

W W T wTw wm T gy g om S
) A

8821

N\ N VNI -
W \/ N\

// 0621
A/ 1621
c¢6ct

z €621

L—]
|

-

"1 INJWNH3IA0D LV 430NUOBd4Y

WAUWOTCTH-=~OZ

ad o

/
3¢

62t

s6et

NOILYN3T13 100d A1Ivd
38T NIVJL NODUM - 88 X3330 LIYS

TE TR TN TNTW TETE Y W WYY

PSP S WY




‘1 L . koiintd ———— it PPR—— ey W W T g i L i . L2 £ han i SO S M j
n..,..Aa. * t.d_' ) St 11—', . P - 1 J [ - . - " R . L\J - -i . ERR R

ﬂ CieneW T31 QTGLCT = [T1.21 - dANOZ HOVEOLS d0UTd FAISILXNI ,.... y
m <
g v¥8 9NY T DNIAN3 QOT¥3d m
q 1nr Ty AUM ddY 3
3 | . ._.
3 6035 —— 5
g oLaY g
1 D .u
- 0 1221 3
{ "‘W -l - 3.5 £ X 2 1 - - D . lllllllll = b
. ”/ Q
| N R v s
m v g2t 1 g ]
. . / / / 1 2 ]
y veat o g
A / /, 3 z
.— m
¢ mu.mﬁ U M 4
,. / &
J /, / 9.2 L
5 .
X Lt

8Lel

; NOILYNI13 100d A1IVA
YT HOY0DIIYLS - 68 N33O LIS

{

|

1

“

d

1

L

[

*

: : o s , | - v . |

SO RN . N e N e e S T e




“ﬁ.- \..v—- \... P |~- n... LYY .j-g- ..... 7\i-1\ = 14!1\4 Y 14-_*11 1111.«\1*11 v .4 v
r.

r i
4 o K
a *T g
P e e . y
b, U500 T3 07yl = 6°ywdT = dANOZ AOVIOLS GOO'LL dAISOIONA o
v .

¥8 ONY T ONIAN3 QO0Iy3d
mnr NAf AYW ddy

PLATE

0105 —

4

PR s,
AP s R S

NI NEANYNAA
< .

N L¥el . S

\ ul T

| 1222 S g

_ 6¥2T N z -

3 T

/5[ esat 1 %

182t

esel

£set ]

NOILYN3T3 100d A1IVd =
YT TTIH 33ANYA - OT¢ %330 LTYS 1

LR TR TT, NIRRT TN T AT AT NT ST Y W Y N e w o w w Y Y v v




~—————— S —r—r vy v > ——— g - L
4 ...‘...._..-‘....-...._’ - _.. . - Tl - Y L

:

.

i

. g N - - [P
. N ol IONVHOLE U0Ghd TATSATON
i

b8 ONY 1T ONION3 dOTa3d

mne NAL AYUW ddv

==
[\
Y
ll

lll'llllf'lll'-llF

~

N

NOILYUNITI 100d AlIvd
3NV YO0LSINOD - 2T8 HN33y¥D L1US

e1ds —
ceay

geel

.7
......

"

PLAT:

i aid

. e et e
IR N [
A

. L. e e
R )
S SRR Y T Y WS T

2, "l

.
Y

2

= a s

2.
-///(w/ pE2T R
z h ) e
|V 0 2]
M- €21 I 8.
< "
Y z
gget n I
2 4
3 3 ]
] %
LEST SRRRY
8€27T ]
6€21 §
C1%:) ¢
. E
® e ® LL.__LU




o . M PAAROADNIL . T Nt T e kTN e T T T T T & T Al TS T el m
. ‘.
0 .-

L

J

K

coe = ANRY AOVHOLS GO dATSTONA

PLLATE

b8 ONY T ONIGN3 QOI¥3d
: mnr NnP AWl ddy

. - . ..‘.4‘ 'A<.
PR R S Wy

€135 —
ovET

/ %/;777

chEl
)
\d k PPET

=

H- EvET

WWOCTH- O X

ISNIdXI INFiaddIA0D LV 030NQ0HdIY

m SVET
m 9vET
m LPET
: avet
s NOILYN3I13 100d Allvd

S3NYT NINL - ET8$ A3 LIYS

T Ty We v T YWY

i
‘ ’ voaoete [ N K
[ N . . 1 P.» PR o L 4 o, %
" N " PR . et PO =3 T Y (PR WAL SR ) ol U Sy s




Mk A S A At T aC S AV R A SRR o8 NeRh et et Saiedalie i "okt dhe Rdalini ai B4 St el i et

e it

e

% Aan e Sive At ancY

ToonTe TADGTEOTT - e thrTL o= ANOY YDOVEOLS UOCTd dATSIINYY

b8 ONY T ONIAN3 QOId3d

nr NAL AYW

= e e o e 4 e e

|

NOILUN3T13 T100d ATIVA
XY 3INMYd - $T# A33¥I LIYS

IO A Tl - T e - 3
2
S
L .
- 3
<
-
a
¥dY
P195
Ep2T |
2
3
b vrer S -
S
-~ Sp271 >
N o
?&///(\Aﬂ/\///} N g
9p21 I LR
i g
wear % Z ]
3 X
gval 1 z
6v21 .
eset
15271 ;
e e - - L.L




W e e

N

L i M Dy

<

" A

o st

L o and-amh s fe seu SLASSE B il )

Cafiiasay

-

I e Satt e lag ser Masdeee

TeTYT Yy

TLTSTH T3 0799¢T - %Il o= ANOZ d0VNOLS OO CIATSINIDKA

b8 ONY 1

mnre

ONIAN3 QO0Idy3d

NP AUl

S

e

N

0

\

A

|

NOILYN3T3 100d ATIVd
IAYT AYYd SIWIOH - LT$ AI3FAD LTIVS

oy - -
e i, . B
TP W L L . :

ddy

L1305 —
tvert

cbet

gvel

442!

Sbel

WAWOD T —OZ

9l

AL

8¥cl

6¥21

.o
ana 2 A o

PLAT(

&

el

Y

2 a e

ISNIdX3I LNIWNHIAOD Lv G30NQ0Ud3Y




TITOUTW TS 0TMTOT = 0t w8C1 o= Lo NVIOLS Guu e TATLiiund nru
-
$8 9NY T ONIANI J0Iy3d m
a
ne NN AQL 4dy
. ” W
. _ | 8105 —
! T 2
1 | Ve 5821 3
¥ | ﬁ/&/ 7\/ 3
| N\n)///<xf\//c 9821 3
m.. \ N >
g | 0 a
g AF — - 827 w 2
: m Y 2
b 882t N z
b m 2
, -4
), 1 m
3 - meﬁ w m
- q 0621
3 1621
ﬁ * Nmmﬁ
3 NOILYN313 100d A11YQ
3 INYT HY0 dIHONYAE - 81% 43N0 LIYS
”,
‘1.... ............... Q) e PLr.F»... N et IS .l»..» b .»b e




MAras A SUNLE S A S Ay Sl £ iR Y Eat AN s ’ Be 2B 2 et v

B et e amnan oo

B

- ﬂl"P ..... -

e et -

PSSR

47 0703

G e e g e e e

——————ee

e e g s e

T S S S N T I 0 i St B Looiooiioiuin
: R . R TRy . .. +
i . : : ;
o . : .
B N
e 1120 : . .
' Ll il

T
YR
e .

SPRING FLOOD 1984
SALT CREEK HWM PROFILE

. o : : : . : Co U S ARMY ENGINEER DISTRICT, OMAHA '
L . X Lo . .. . - CORP-, OF ENGINEERS OMAMHA, NEBRASKA :

) ' : . : 1984
ﬁ. o0 ‘ o S

i
MISSOURI RIVER AND TRIBUTARIES _,
L0 m

]

25 26 27 z8 9 = 1/ R 55 S =

.

w., , . VOV VR B

L
-

!

FASCIINE- SV Al I RPN O




P T ™y T e T T T W T T Y O v e vy % v —~w T e W Y
© ]
0
W
(-
“I'S*W "33 07 = 39VLS doC1d < )
.“ AYQ mr_ 1
”.. nr Tty AQH ddy
| f 3INAD
(}l/ N \ AT NIV 5 |
: _ M ) | :
- m_ A d o1 w
> 3
L L)
¥ N
...m ¥ St 1
- 3
& v
: m e 1
I 7 :
L x
w S2
f 30ULS A1Ivd
2 YASHIEIN “AOOMNI3AD LY A3IIYD 1L1YsS
¥ )
"
Ll @ o




Y T ye— - ¥ Ty ad e SR e e S e ot SR LORE Srogd gl 0t
,‘Q\,!Jl‘\‘l. e e ¥ we - N i 4 o -
h,
_4
“. ,“ e
3 ! W o g
I N .,,ﬁ“ v
, N -
/040 mw _ev o \\
| s e
4 N
: N
) 7030 M
- ; Q
_ : ol |
o
ﬁ.. . 1020 _ SRS ﬁw Ww.
; SN s m AL
9 ¥g w* Y
£ M\D\Q. Lol . avm AN
v YN R
| : ¢ g
- NS 1R
.. mg .... _ ”«m r.u
-\. .
-“. ’ W .
y N . ,hh\inﬁ\dﬁ\n mu¥§\ < o JUNE I9BE WM
g N T Sarrxe \&d\. 2 X
y H N = ‘ ?
,. G N9 e T
. SO e R SURTER ST URL PRI EERES
. " RO N R MISSOURI RIVER AND TRIBUTARIES
. x DI o : SPRING FLOOD 1984
o e e e T ST o : PLATTE RIVER HWM PROFILE
1 SR s SRR U S ARMY ENGINEER DISTRICT,  OwaAwA
- X A .. . CORPS OF ENGINEERS OMANA, NEBKA KA
S oot S ‘o84
4 Aron S 4 .
u Ll BUEAL (ESSES . "o LA ” £o 22 . 24 26
4 TATIONING | TR AME \.\.wo\n. u{\h ;\9\\)\
9 mmmmm?mwwx;:v% SR
". ...... TR S .r.fH} L.H - )
3 AL
m, i3
v¢
"-
B
V»

v .
S 0 .
R o v _4__4

DYAT EL /06O ST

PN AT g

—aaid rr;».:iq#

IR A\ Py ®
e r’fbl — U Ol S A e

B )
T S S A

pancietedl.

BT S §

Il

[N

. e L.
el o lnl ul bl o

c .

Sl i

Seeliie Boin.




- — T~ i % Y 3 = m o~ e we wev v m.om omom..= v o~ & v -
T Y T P JEER it -an Jan dun lih can o LShiencdh TV TR Y g ey T T T - J

A T A A Y B W

-

i

W LTS TR LT

)

v

-

b

, s

.ﬁ
BETRNING

I TN

.

.
v

. . STaTi NG L Aol Bt MU e L . ke o e

/ S ; , et e
, |
' =
K
' ‘o
v
S
. :




o
vpo
o A
- < |
¥8 ONY T ONIGNI doT¥3d =
e N ABL dad x
INSM —— X
g 2z
9 .
R EAA VAN P :
T W T3 2
AV 3 5
3 (%] .
M \¥} /\/\ L m“
\ ¢ 0T u z B
! 14 3 R
9 30
Tlllllllkl'l -lll'll'l'll*ll'll'll -l mﬁ N m !
S

— €T

vl

ST

LHOI3H 39¥9 A11¥q
UNSUNEIN ‘ANIOd L53M LY ¥3ININ HNOHNT3

K e o o °




v > ~Y e ~y v T —— Ul T — Y. A (A L et SR & o ge I o e
P T T T Ty T eere———y :
)

708 31vd
" »98! "120 ol
i YMSYNQIN ‘yuvmg SYIINIINIT 40 §440I
vivng 'L3141S10 WIINIIND Amuv S A ~Nio
m

. v 86! GO0 4 ININJS ) ”
, $3WVINT 8L gNY Y3IANY 1HNOSSIN
E
2 .
v m
[ :
b M
P
] !
5, N 6l L

i T———
C NOo2 1
: -.wwku
,ﬁ
ﬁ 4
b \

3 85 T 2 Qe _
. .3 Dl X . DD ] _
} . L0
w. 00°eG7r ! Y _LfLaa \J
60" 5T n 0an o
3 77 : J siisiels ~—S
.m H LS - ~V ) ; 0 ——
3 M 7/ o ) = Jl."’l”{ﬂ\ . ! /L,ﬁ —7— {115 378030
' i > | S

8T T j ~ I
w . , \_ // -
MCLLyAI T L -

REETANEN: o8 + A4
\

T T T e e e
vt B . . -

| _ . ° O . e T ° °
N LLE.I ., O s o, —ih e n?\rflrfrrlr’bysb'brlfr.f['\fl;

,
.~ -
N

-




e " T T T T mp—— SLANAAE Beis S s Aa Mea A retres EER L ALl o lag SIS g oy aenent e S Sltied on e e o v P VTr———y " T

TITECW OCS3T % o= dOVIS dood - i

78 ONY T ONION3 (OI¥3d a
mne N AUW ddy

INYD —

/’
o

NN N VY A

OFEFCOW —~Z uidwpk-
3ISN3dX3 LM IZWNHIAOD LV 030NQ0HdIY

VW YO ELREL YOO WS T

WYY w oy =y, ™ T

hadl

w

LHOI3H 30U ATIvd
UNSUYEIN ‘ANYUIST ANYD LY d3NIN¥ 31ivild

F St Thall Tl Nall R iy
- o e N e

LY T

.....
4




v - 4 e M s i s A0 s Pt

AP au i an o e oua SN L aec e S achar g et SEEL Lo et e Al

i ..._.‘ e 1 - S S . .‘ S Ay e e et et - - 9
o
TITSTW T3 6 = HOVLS (0U t
p—
| <
_. $8 9NY T HNIANI QOI¥3d <!
. 9Ny 1ne NAP AU 3dy NN
: WM N1 —
. /// m”
b
Y / 14
) S
w
| W .

o

>E><
\

| | AW
| ' 4 B

I O 0 . A AN I

ISN3dX3 INIWNHINOD Lv G30NA0UHd3Y

=

\"—ﬂ

r’/

o -
NF-COW ~Z k-

17

et

LHOI3H 398D AIvd
UNSUAEIN “3TT1INSINOT LY d3NIY 3Lllvld




. e e eaa i s R o o YT Y Y TR T T Ly
- ———— " e TR

——aa L4 L i g e B L . R
e oo Jun mn o s San salf - e ..N AR ' .

P R R 8 e W T LT ATy T e T
T .

et a4
w-,i-

L 20 4 3 Y ane o R sl A A A aRE SR YR

2/
N

/
S0 T I .

AT8NOH

I°S° "33 6 = dOVIS Q004

dd ATINOH
311INSIN0T 1Y 311v1ld

Aafaladatoa e aea

TLNHIAOS 17 G3IDNGLYEd IN

ISNIdX . 1"

o L ] - - -
- . Y, . PEPUP
b A O, ‘! : o , A L e i

. e e L b i e a o - i[n




*l A JnE D SN el suf-aeat aasr aush sasy ame & 4 P T T Y Yry—"
9 )
| |
r, -
o
s i ,,
‘ SRas SEEE Rt C
. RS T SR :
3 : ari ]

. ....L..:Ytljl‘ -~ . -A.
- T I eetans .
p - - —~—

g et s=piitaces |
N S e, .
., BEBEs= tolaesans: -
L
3 -
- 3
S .
. “
]
Z
&
x
z :
.3 :
z .
o« -
5 i
<} 3-
] z:
<
T
m MISSOURI RIVER AND TRIBUTARIES
: o e : SPRING FLOOD 1984 :
s . /A ..M“.rw‘.»f,l:.)‘tlo. BIG PAPILLION CREEK HWM PROFILE
o ”_u . U S ARMY ENGINEER DISTRICT, OMAHA
. .. CORPS OF ENGINEERS OMAMA, NEBRASKA
o SEP 1984
¥
Ou
g g 2t e g e , .

PRy v i.\




el e et M T T et el L T al -
: )
b o
m. *“1°S°H °33 (LI = ANI1S QOO -...l__
3 <
|

#8 9NV T ONIANI GOIN3d a

1nr NAre AU Adv

VIV —

T NI

P e S ShMEA VD A Y S i A AU i T e b M ‘P A adica g O

[T
172
K.
x 1
- 3
z 3
i 4
. 2
A 4
..M z
- 8 I
<
L 2 ) 3
s 9
‘.m N
o
«“-._ m
[+ 4
\l
1
1

St

1 LHOI3H 39U9 A1Ivd
g YMOI ‘OILNYUILY LY ¥3NIN UNLOGUNHSIN LSY3

DU L O u _ L@
U U U S P e - PO el d ol e ek,




L aon oo o v Ban o aeeane D it .} Ty LG pn v o M) A-hebrani It ags Jum e Sme L iam S e Pp— P I i B o o s 2B g am o o G - ambde e e o a . JNNS Nin aas on b s dian s g M M i 2 SR ab s ar ar ar ol e 1\J\V1J

.V...\_

“I°S°WR 13 (1 = TIVIS GOO'Ld

PLATE 65

¥8 MW T ONIGNI GOIN3d
nr NAL AV ddv

| L A

: VIOV — »

X B

) 7{ 7~ 7 5 : 4
D < )

Nz

.k 3 |

.- 4 :

W 2 h

. W N :

> .

8 1

-

O = o1 3

;B 5

- m

W&

m L

! *_

L s

LHOIJIH 30UD AlIva . .
YAOI ‘OILNVILY LY 33INI¥ UNLOGUNHSIN LSY3 o L

AT TR T T e R T NTR TN =W =

M.n... . .n . u ;!; ® . . lﬂ...’m.-._..u.: ‘....:‘ N\ Y ) ) PY R °® ) .
A SR U E R . . PN .. SO B . ».h i, . P NP




0 u
©
“I°S°H "33 L1 = VIS QOO01A n

. <
. ¥8 9NV T ONIAN3I 4OI¥N3d a ]
3 nr NAL Avl Ady |
. L
4 vIoY — )
; — . ]
w, nrx [\v < 7 m ..ﬁ.
L Z
& : ___u
L - w L
2 3 A
L 2 4
v 2 )
g 0
3 N
”. %) I -
. A
o ) 3 ,
- S "
- v o
£ 3
| ¥
)

: ST %
: , LHOI3H 39u9 A1Ivd x
: YMOI ‘OILNYILY LY d33ININ UNLOSUNHSIN LSY3 i
g .y
r ...
,
ﬁ J ]
” o | B -
e oo R (& M e B J@site e e o . i




- S — ——r r———r—————————— —y M S - 6 ‘w
”\. o -
L *I°S°H *33 %1 = FOVIS Q00Td ...l._ “
. < ]
! 4
: ¥8 ONY T ONIAN3I QJOIy3d a
! nr NP AU ddy ]
{ ]
3 qu/\/ XOH — ]
5 | € .
. .
1 N \/ "
; N VA AN
. : vV 4 o
N N W h
|y o
”. > 9 W ¥
3 _— 9 ,
b Z J N N
o \ 3 E
. < R ¥
8 8 Y :
. 8 4
. B
.9 S .
B 6 S
, & _
: M
. o1 .
h "\
3 m_
LHOI3H 3999 ATIvd )
. YUMOI ‘HO0ONYH LU ¥3INI¥ UNLOGYNHSIN LS3M g
n
i )
m\ - _»OF.. i ..LLn... PR Fr. , Ok. -




(al TNy W ¥ T N AR rume ek auh e SELIbairs JERE Seidridri g R ] Y Ny T T Wy vy i AN g e et s ol el S o ' Sl AR BRI 4 L AN QU I P O

11.‘.11111W1
g

"1°S'W "33 91 = dDVIS d001a

¥8 9NV T ONIAN3 QOI¥3d
e NAE AU ddy o

VIVH —

”‘ VN

\ N AR N\

- - = - = l)&lﬁ llltﬂlhﬁﬂl¢ 51

VIFCOUW ~Z LWl

REPRODUCED AT GOVERHIMENT EXFENMSE

Try T v 7y rfry vy e x
‘-—
PLATE 67

<

g lHOI3H 300D ATIYQ
. YMOI ‘OuNEWYH LY 33NIH UNLOGYNHSIN

T T—

e

.
. ..
e, P g . . . K . i/ o . . . . KRCREAS . B .
AR X . . AR e . . R -
A - ’ LA U N . o _ . . o _y
LT R P Lo OV B SN U T S — id . ri _ o, g " PO ERT e A A A he 4 s




HW W R R O ¥T v UWTTT

FwvyTTs

RaMCa M i i
REPRODUCED AT GOVERNMINT EXPENSE

LA YA AR IR A B AV e R o PRN

—— T_7 Ty Y
®
©
*T°S°W 33 LT = OINY *°3F 6C = VHVWO *°33 9¢€ = XLID XNOIS :SAOVIS Q0014 "-l.u
AYQ <
P 4
nr NP AYl ady ]
! L INNY —— U
Yo ... |
xXns —
St
% .
o2 3 ]
3 :
z 'y
1
. _ 2 3
\ ; Y
L
: S
ot
S30ULS A1IYd
d3NTy T3NOSSIW
|
!
,rup.knp‘.;._. ».»k..r...l. D r. PN »uL




a ~

69 31vId

P

(2 72

.1 H3AIB 311v1d 3A08Y
. *;u PP . - .
. 40 MovHlL
e ht UUNOE:

[FPETIS TN A

o

el A e D

N

ot T

LA 20 G . 2 o 4
e

2}

R i
R S
/ :

\ .

i .
oo

[ 4

/
{

"

L=

SN IR 1 I N L

nd .

,,,,,,

A A o m
i 4 STTTT4—6€ 54 WNLYO30 g

3

kT N NI @ TR
s Qz 0T

[T

(SRS

1334 NI LHDI3H 3DVD

/60 /Y




4-4 PO EY wow Adl.,11|14,. Y Tvvw vy -..~.A..‘|||.‘4 :_\' e

0L 3Lv7d 47S el s

' W3AIY 311vid mo13d |
1S34D ANOD3S 40 MOvHl Ww

AR i

; 3
m L, 4
W|r|.|i.|.||WVr\ rvw‘ N 1.\ *‘I. |.,H,“ - .v‘o4k..|lm\.! L.41 m mw
_ . gLsd ... &
2 : u “ m o hVu w
: > : s e
- ..nw = ; ALID VXSVYHE3N B er > qnw_ :
: . : [ DR : : s
-— : o= e : m
o . t ; i I R . N m
L I 2 ARt Tt i S T A S R ST
: A T L
m z KN Seooob 0 o e gL €4 HLNOWSLLIVYd L . L. z
‘s ' : ; : : :
z mn 4 . ! X ! . : . : . ' ! : -n
.wv m £ 2 n‘.rwvl” - oo Vmu : [P <cw0 S S ——— - ﬂ
m H % m P H y -
z . P ¢ .
- L : d - ES
% .o ’ 7 bt
—H . - © L R z
v > e 1 RET

“

T i ezsavhvno . e

18349 ”hm —\&

. o R C s, 6L SdHIVIE

U GV S AR 2 VO




——— T~

oW RSN T e T T T T

M B

LB Btk Jaet nad Jautid

AR S A" Sefh Aad et

REPRODUCED AT GOVERNMENT EXPENSE

~

¥

¥861

ALIJ WISVUYIN ~ .
I9YVHISIA *SA AILDOT3A ¥3IAIY W g
« 4
] R
a }
(S9SN A9 SINIWIUNSVIN WO¥4 ) °H°d°W=ALIJ013A NOILJIS SSOND IOVHIAV :
’ * » z ° §
: -
o) _.\@ " - o T
& " - 3 A
/S 3 2 s ]

14 81 -39v1S 000U o w A 2
- - - - —_— OV\ - -— o0t u

o .

o -4 - A

fl..J w 3
@ I 2 2t = - A

R J/ a
B B mw\ 3 ot
- »
(*1s 9°v2 -s12 oo0‘2st " .

-394vHISIG LSWI) O
| v 2 ]
00
|
HdW G°2 ATILYWIXOdddV G3IACH |
0NY ON¥ HINOWSLIVId NIIML3Q 1S3¥D dIATY 14NOSSIW 310N |
, ® . .

'y ~..4t .‘.ﬁ. b M ek et




Ao s v i A e o

Ty

v

)

- o

RIS N

e o 4 ——

REPRONL

DUCED AT ¢




¢ BRREOD

P




v v vy

alElane

R aliamaiir i et Cadiir el

T Tl A S AR ARSI A S P A0S RN AR A A I AL R - R A

-
REPRODUCED A: -~ . ° “MENT EXPENSE.

— -

- - %
. ;‘\ » ,‘,
* P,
z
- K A
v i

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984

U S ARMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEERS OMAHA, NEBRASKA
OCT. 1984

W' et

PATE 72



v caEn A A A, Sl St B Sadt S S AL S A A AN
< T T T T T Y T X CRRRAAS YA e S A . .

"REPRODUCED AT GOVEi: " T EXP: > SE 8

A




T W T v

i

WPRIDUCED AT 57 anmEn FNSE

A




SRS angh il R e cn e AR T amae Sese Sai Tl de M -E i S I T Cs Ml AR aCER

Ol “aite at e manme e 2 4 MR SM S en A% S ae AR AAL B e A un b o gk udb A R AR AR AR .}-“’

|
'l
¢
1
-
T‘
MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984
- /U S ARMY ENGINEER DISTRICT,  OMAHA
: CORPS OF ENGINEERS OMAHA, NEBRASKA
F‘ ) OCT. 1984
A R L. AU L R IO R - - .- - Pl"ATE 73
R R R DR e

PR A ST VAT A ¥

ey

ha s-a g a2 2 a2y

PUB o

o s g 0 L"..AJAI_Q‘

 andh e o ‘s '




T AT e T TP T, T,y TP FL,Y MR O _ WV O N AR 3 CANE S -t T . T . B -




- <

-

) A

CHe on a4

REPROLUICED AT GOVE .

w7 Tk W U W S W}

PN Y PI G 3 Uu S T |




oo T, T T T Fall PP R e D s S AR A A S Sate 3 T e ey, ARMJCIILA AT 10 B e e o Dach i by
T o T REPRODOCED AT GOvnrar EXPENSE. . i o

LARAAE L gEs o ae et n am 4
4-! .,

By
7 ‘

LD e e a4
e

\ 4
4

[

r

d 3

: [+

i‘ | 1

P v 1

| 9

\ <

'

' B

o

;<

| & .

L ‘. iﬂ/ |

; ‘ | 4

' e e e Aad

>

MISSOUR!I RIVER AND TRIBUTARIES
SPRING FLOOD 1984

U S ARMY ENGINELR DISTRICT, OMA MM
CORPS OF ENGINEERS OMAHA, NEBRASKA
OCT. 1984

: PATE 72
. EETRET P RO SN "R ) aee s s it O wm’ﬂrwmm’mm;w

CRI e s e PR S U Y v . N U N S




- AT W e =~
—; . [ 2N NI e e

. T M T w - W

CTETL =L -

=

e R e Tp—

T S v e v

L T

. J
| !

i

J

§ 7

H ’ .

i | |

{ !

| £

| /

i

' 9
4

.0




Yy

"

o

v T Al

“REPROBITCED -

A Aaa ~

-as

t NN

NT ExPrs,

—~—;

W e ma e ¢ v e o




a4 20 AN A 2 U A I 8 0 At i S0 0 T SAAACIR A M Bl B M TE Td o
~ - M T A Ll 2\ v L 2 et I Je i gt e Mot S-St b it et B St AR

" REPRODUCE D AT 30VERN' '€ 'T EXaFNSE

L "~ . Py “
. ’ Vf ., L e . N .
( ' O TR
; %’?}0

%

4

(
r—
“ .

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 984

U S ARMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEERS OMAHA, NEBRASKA
{ OoCT. 1984

“BAT 75

E U U0 SO, SIS N SO VOL VHL S R S UL S RN

' &




pr—— a TR Ty — - v v ~ N D, |

T PO T T TN E

v
. o s ; C.
. ‘v .
! o o,
* i d
: )
=
i "4
; - -
e
K
S 1
. ’
4
<

t
L

P R SR AR v W AR 0 - onn anp -~ —— o — e e e




o |

>

oy

TTREFRODYCE T
L

%




C

N e e aadh S g Sndh Mgl il Sl 4

"REPRODUCED ~. W RNW

e

. a———— - —— S —

e —— e s %

|
é’
|
|

VIS SGURE PIVER AND TRIBUTARIES
SPRING FLOOD 1984
U  ARMY O LNGHINEER DiLiDiCH, Chsr 4 :
v kB LF EMNGINTERD UOMAHA, NEBLBRASRA
OCT  idve ]
oy PLATL 7B
ke gt o s ST T R AT L Lt e aa ALINL AT UMEMA A ke bk T e Ak i s -

5

Vo
|
[ ]



EXPENSE

NMENT.

EPRODUCED AT (JVER

PR P,

N

W

e e v

T

il

.- e

A




A R A Shat e M A = 3 —— - . -y Fataii - e Jana

ALCOVER(:

T EXPENSE

- _RFPRODUCED

L
7~
L3
b
=
,
— -
.
‘
1

. e e e L RPEET BPTS L A P T Sy

F\-\ LNy w1 L I~ - R . . L,




ST TR TR T e e e e e e - T T e E e e e e e R e e R s o s e e s T s s s e e

¥ T

- A REPRODIICED AT GOVERI" ) £ XPENSE

i— \’ : P e

e i

8 ! j

' - d

3 . ]

% ]

3 5
1
4

G

~6 )
_
ef\/i D

M-4

1.
_1

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 984
U S ARMY ENGINEER DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NEBRASKA
OCT. 1984

Y

N TETIISL b L Ral P

.t . O AR TR WY " I Y T I Ay . [P A

hrfvv




rv

AAVY

B 2

Y

SHEDPRODVCED £

')‘.’-—FRH;.‘ . \PENSE

& Lot u
!
g b
L}
)
'
‘
i
{ 1
N
£
3
N
i -
s
4
. 4
¢ e
) v,
: :
"
o
" ]
&
s
¢
L
ot B Geme,
[ - M) o £ ol
LT WY A Pt AU S A ¢ e s v awowr o -

e

N I e ] - R L S N e m e e e e v s e




2 .
A
-
1y

; ~ ~ "/A, .
’ i
4
. A
O [ <
Saz Y
Ba B s . 9
o
” “ -
3.
: |
: By
4 "\; +
i 9
', r

—— - ~ A S B

REPRODGCED AL GOV' * INT EXPENSL ., _
. o ]

»
%
¢
i
f

. ..‘ ’
S
. - -
Sor
o
B ]
c . -
5 - -
M "
[ 5

i




R - - et i Sl il Rl A RS RN MR A T, A 1A A
i L« RERBODUCED A, ‘
( {
¢ ;
S
-
(o
|
!

.

N
-

-

It Tt e o N S S o o T My S ot A ek Wy TN O s o 0 o 270 ot~ R ot o %,

Q

o)
i
: |
b Ei‘ s
L : '
. ® !
|
'
. !
. b
| | |
L !
b ca ]
L e
r % :
} |
}
t
!
‘ Al
MISSOURI RIVER AND TRIBUTARIES i
; !
SPRING FLOOD 1984, :
s U S ARMY ENGINLER DISTRICT, OMAHA
j CORFS OF ENGINEERS OMAHA, NEBRASKA
° OCT . 1984 ,
] - |

i . PATE 73




Ty LW

R

(NMENT .

v
s
H

..\ .

"

. WEPRODRICED AT,

s_t:..;a.m

-4l

PR o

s

|




e d TRdver

e

} - i
v ey ., - . - ~o R R N !
. . LT T PPN T ESRRL g BT TSR W RTRAY N (€. ST SRS C AT R i e SCTUTEER, L Y (e et S
T A 5
- - . _ “
N " - . . ) . *
L L TP AP L . N « a2 _a. " PR < a4 [ PR

b

Ly




haOAA N R A - - T e T T eSO URETTEOORAY O WY Y R e e e T

o= " W TR TR T T TN T T T T YT R

'
]
]
y
g

REPRODUCE U sl Dk REEE N o 4

T,

e
%

Lot
3 ek

W

[P

8} S4LQ o‘

* MISSOURI PIVER AND TRIBUTAR:
SPRING FLOOD 1984 s.

U o ARMY ENCINEER DISTRICT, O
Coir bl Ot (HOINLERD OMARA, NEOK.
oo 194

- ™ oo T T T T Y A S D T T T TN T gL

l‘-L-“AA--J

| N - L O . a e a m e aadm o o



AR S e

Ol B 2ayeen Sushe et

i ermr e - — —

an -2 4 Jaana

TR L O

[

REPROOUICED AT oM

T L,

JERMMENT 1 T8y

e

)
] 4
. — .
e ek R - -
™ . e e e
y [P S J
3 5 il - .




Hil

e T
g |

v—r'ir.'ﬁvv‘vv-, -

RS A EE T S TRl O AN AN AR AN ST ¢ ¥

3

LIS

Loyt

oy




A I e hun 4

Ty

[T e

PR PR PR S " A A . Attnlin PP S ST S " . _ N . PR d

Clads Manticat ar A Ar i A A i A A St FaR R T g L ATl Snarade e umnoasin indnd s iet it Aad it Aal Sk ekt el -

1
PP RN R EY AT (VO RNMAF T YD r e E
L
B
o
« - 1
S .
-
e 4
. #
A _
L~ M-12 ‘
-
R i ]
! RS
H
}
b

(PN Y VPO G 'Y

P

i

PP\

P e

0

Py

A

MISSOURI RIVER AND TRIBUTARIES 1
SPRING FLOOD i984 ]

U5 ARMY ENGINEER DISTRICT, CMANHA
Ciofers OF ENTINERKRDS OMAHA, NEBHRAGHA
OCT 144 .

PLATE 0




&)

&

. ———— -

o

M-16 1

M-i5a® "
ASKA CITY

VI PRI N VPRI I I e ¢

PO - "~ N




.-

=

g

-

..M.}% i

W.,&ﬂfw oz S8, 128

o

:4 te

b
.

(




~AD-A149 541

UNCLASSIFIED

.

POST-FLOOD REPORT MISSOURI RIVER AND TRIBUTARIES SPRING
34

FLOODS 1984(U) CORPS OF ENGINEERS OMAHA NE

ocT
F/G 8/8




L2

e
s £
2 [lis pee

I'_'rrl'l?r‘.'g':;l:l:,
=
i
§
ro
N

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS 1963-A

D S S




‘k‘\".".‘1‘1“:‘\—‘"‘W(V'.'( LS T Ar gt d AR A A e e DR A A i A At R St Al Tl g Y N S A TR . e~ - _
: T " RFPRODUCED AT GOVERNMENT FXPENSE

¢

N~

LS

-

S o' hel anton S ho

2 MISSOUR!I RIVER AND TRIBUTARIE ©
- SPRING FLOOD 1984

{_ U S ARMY ENGINEER DISTRICT, OMA!, -
| CORPS OF ENGINEERS OMAHA, NEBRAS.
E' 0CT. 1984

ol




~

B faan 2n~n Aase San aem

DB O 4 A A S AT B N A A S B )

REPRODUCED AT GO

. e IO n

ERNMENT FXP

R

<




.. AR - - t T -
- SV UL U SR N © e mmaee mma i ke eesee e

T ~—wr W————— P T " g T T T T ye———

KEPRODUCED AT COVERNMENT F XPENSE




PO CRAC SR AR S r A AR Sl S A

r‘T'T':'-!' - N W T T AT T T L yo—,
4

r'vavl.

(O 7Y
i
P
.

MISSOUR!I RIVER AND TRIBUTARIES
SPRING FLOOQOD 1984

U S ARMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEERS OMAHA, NEBRAShA
¢ OCT. 1984

S PLATE &/

L_*"_; . . Aaoa gt S 3 PR P TR PRV YRR . ST S PP U WY WAL DU S DA SR G WY W WP G W TPy




T T T Y T s a S A T Tt YA AT A A BACRAS A A te 2t TR T A A St Ani i A il AnA S A e |

. A “REPRODUCED AT GOVERNMENT FXPFNSE ,
- |
[]

S

]

[ Cﬁ;:x

{ |

{ .
[

. }

3 ¢

{ !
i
;
]
z

L ,

Pp——

——

T

rfvv-ﬂ

— YTy Ty VY T v v W




TV*'.Y.

v '._'.'."*‘Y

e

A By

A S 2

/
o

¢ ((e $C,

N

P

€

v/

REPRODUCED AT GOVFRNMENT F XPENSE

wvw

. -
»
N 5
. #
s
% s
A + -
P
T
e e w . N -
e
o, ) 94
el S
Gy B 1y
o
1+
L3 4

T e T

v
|
)
s
'
b

- - et - . DR R e R, — it iyt sl R S
< o P S S T L " 2 fai S - B S Ama® A B m . oa




” T .ff';'t'.r.“ jl'_.;. i.-._rl. L Al e A At Sadh gl At St Sl 9 v o R " Ann ,t_.1
REPRODUCEDN AT GOVIEGNNMENT FNPENSE
v’]
L3
. . - 4
L1 j )
i "4
H 3 4
g b
:
] . |
'
»} ’
o .
g 2 > t " r 4 ! .
-
;c.
}
¢
.r i)
p
(]
1
\
A
)
A
3
4 : ‘
0 |
MISSOURI RIVER AND TRIBUTARIE S !
| SPRING FLOOD 1984
L.
b U 5 ARMY ENGINEER DISTRICT, OMARA -
:— CORPS OF ENGINEERS OMAHA, NEBKASKA .
¢ OCT. 1984 k




Y

- i . W TN W T TR W
P A e St o daos NN " A Rt TRt o Ae i e Nt N/ S it b i i “afbitnd Sl bl Sl b Y

Al . T

REPRODUCED AT GOVERNMENT FXPENSE

Y oo

.Y




T

Curiin - ien R T e

T A i
cifﬁ!l& o

[N

A

SR A

S W




4

- -

Laait ol el

- padd

Cind.

E2
auks
"

.

RFPRODU(‘FD

~_ Howbornsie Caroof -~ -

AT GOVERNMENT

et -

PR
s

#

; %”"3’4//{@»"“ M e

PRI e W

MISSOURI RIVER AND TRIBUTARIES ‘

v S
CcORPS OF ENGINEERS

SPRING F LOOD 1984

DISTRICT,
OMAHA,
1984

OMAHA
NEBRASRA

ARMY ENGINEER

ocT.

34

PLATE




[PUIUIVE
&

4

RN

’ e

o
W

, e,

H
‘
1
. F
<> o
o
* %
- i3
A
H y 2
] &

¥ .

| 71- Y
LR
g BB waW «




- -

BERR YT AT O E RNV DE

Ty




T AT T TNT Y T TR R YT R T T T TN T T E TR e R B T i ] IR S

REPRODUCED AT GOVERNMENT F XPFNSE

. . . L .
X k
% B
a ¥
. €1 L
N ' ;
Ce }
P
——n g‘
~ N
-~ >
. ._
- .
~ I
- , .
Pas T

P
¢
'
4
“ N
'y ¥
3. ’% -
L L3
3 "' ¥
i -
4

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD (984

U S  ARMY ENGINEER DISTRICT, OMAHA
: CORPS OF ENGINEERS OMAHA, NEBRASKA
OCT. 1984




b.

b

L

A -y

"

B A S aa 4

HRETTISTST \{al 48]
. e
b
*

-

| G Pl as -

SN L el

3

MENT F x

PENSE
w % ﬂ

N

Al
-,

/

)
v,
-
£ Sathd

~— e~ 3

- PN

TR s € T e v v B+ en

. ey -

>

£

s 7N

— . - e e tme e e e e ——




g LN A T
- R vTyTrey—w e e e W T W
. o v W WY ARadl At Sl S A R . . - .
Ty .« - - -

“RIPROBUCED AT GOVERNMENT EXPENSE




A R i MRIPE SR S PRI ER A A SR i A P A S S R A S O —— T e T ——

- O

“REPRODIICED AT GOVERNMENT FXPFNSE

p

e
!
;c
‘ MISSOURI RIVER AND TRIBUTARIES
a8 SPRING FLOOD i1984
F U S ARMY ENGINEER DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NEBRASKA

, @ OCT. 1984
3 | PLATE  &u |




. BEPRODUCED AT.GOVERNMENT EXPENSE . ] —

"

r.'}'f'_ﬁ'. R A A A A A A il v Bt e 2 B “eeiie e "R e e i S Al Al Sl Sel iV AT MG A ara v ae i S aRo i S N s s L s

Bade.

A

s A

A

.

e ptnarie Freser

P s

eon ks AP

e AR
e 7 i

L“ A

- (PO R R e

\s\*f§ .
L - -
PRI WY ST N W

L an s am

'

~ YTy

-




(SaiEE et e -.-_fi'-_V’::‘:.V'?‘Qt‘:t-i“rvr-:‘rt."' r,vv"'*v'v'.r_'f_r*.v_".vf"'"
'.i; N ‘\EP‘BO”H( FDAT GOVE RN;MFNT EXPENSE
Flen ‘"""rww,& Ry m”w *""
! : |
¥
K
1
4
L
S
3
b
(
! -
i
-
~_ !
¢ >
E
O
I~ £ . 4
(281 ; [ K

Twy

%
wr -




LT - T T T T T

o -

T RESROBUCED AT GO TERR LT

NG

# 4
’ ¢

e e

L K PR g
f_. e
E Lo
.
> %

b Iﬁe.
[ ]
' MISSOURI RIVER AND TRIBUTARIES
! SPRING FLOOD 1984
; U S AKMY ENGINEER DISTRQCT, OM A HA
3 CORPS OF ENGINEERS OMAHA, NEBRASKA

q OoCT. 1984

b .
i e e, PLATE &/

t — S TR I T T P 5 L AT e O SR ooy -

Y a e PSSP B e r PN P UG NP o W A - LS. N . S,




Y v

—

AAINEC o o ) A RS A I A A S o - e R PR
“RFPRODUCED AT GOVERNMENT E XPENSE
2 x T Tmg : R

Fndian .

M-30 = il

v

. 10
S 5
RS DT - i

g .“(




REPRODUCED AT GOVERN".T ;  FXPFNSE
- - ..

ey v

PPy




AN T e At

CAAA I T g S

REPRODUGED AT GOVERNMENT F XPENSE
Y ' P r #
e‘F &
- # s - .
“ ':‘"g )
, 3‘\
i e B,
P \«‘i
¢ £
N %
. .‘g "5
1"‘ % -
/ » ! - ™ “ ‘\;., -, . ‘.
< O g Te '«\ R
® "»‘\
LY
- 5 ‘? Ecy ~
d “f"f'»: i ‘:1
{ R W .
kY b
’ L
MISSOURI RIVER AND TRIBUTARICS
SPRING FLOOD (1984
U s ARmMY ENGINEER DISTRICT, OMALHA
CORPS OF ENGINEERS OMAHA, NEBRASKRA
CCT. 1984

D0

PLATE 56

-




. e

- ‘.H"pR()[\ll(‘F(\ I\T G()VFRN;WN'

.o e e ete e

'-v'~v) )."". ﬁ 1.'

E t 9
‘ ‘2‘._\ s

’ :_' mf { T

HEN

‘fl;*

E

¥

3
'

23

N £571 4 3 I

3

- ma 4.m a A 2

% sy

B ST Sy




v ML AP i ave s s e e Sus SR ik G SCGLEME Sah St Lt and aadic ot * miticamS adind u et el o Dl Cadlits

o e e ——— — - —e ce——

VERRDMICEDY AT GOVERNATNT rYD;Ngg_J ) ) 2

Eownan o

- % * . L] >
‘ - M-32° ‘
< o N - < % e Y
° S~ . i S, .
- %
- . 2
. .
-, .
“
*u . - o

o

. - ' 4‘ '
v .,
.
. .
E .
L ¥

- Iy

> .

- ! p - e

s
-~
N

T 17,71‘1

Y R v -— e ———




Ol vt Yaie T/ A S Mt A
. L.

. ;/'.V).){.

AN AT AN . Y T T s S TN T T T e

PO S . SN ps e e Al : PN .

prn()”UCED A/L QQV.E.RNMENL F\(P[NSL ;*MM

a .

.
14

Hivor N

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984

ARMY ENGINEER DISTRICT, OMAHA
ENGINEERS OMAHA, NEBRASHA
QCT. (984

U s
CORPS OF

is

S
.

praray |




CRTPROTICED AT COVERNWENT « bt NGE

Po—

7




~ o o




o m:m\')dmun AT GOVERNMENT E¥PENSE ‘ TR ;' ] :
i ou \1‘4 ‘.‘ "
) R
1
o I
e ;;.:‘,
; , P -
9 R
«
! 5 X e,
B AN Y R R A - € ! k ) e " @ 25"0 ;'
. A
MISSOUR! RIVER AND TRIBUTARIES
SPRING FLOOD (984
} U S AKMY ENGINEER DISTRICT,  OMAHA
[ CORPL OF ENGINEERS  OMAHA, NEBRASKA
. ocT. 1984

PLATE




Ty ey i Y PO MR AN AP SR SPUL S S A A BEMENAA A - A s -

“REPRODIICED AT GOVERNMENT EXPENSE a

s

FYR Wl

PSP




REPRODUCED AT GOVERNMENT FYPENSE

——g e - —m—— e @




——— A it A i B ache AR v AN o a0 )

g v

v A e B . l’n.'.‘r AL a e v - ' - - 2

»

Pl
R

¥ ..

5

REPENDUCED AT GOVEPNMY
s :;g* L "‘- - Wy

S

PEATS

v-‘v."“‘-'

St
i

[

Clésscure

FNTE P NSE

——

Py RPN S P Y

}f{(-l“l

L

MISSOURI RIVER AND TRIBUTARIE ©
SPRING FLOOD 1984

U S ARMY ENGINEER DISTRICT, OM A HA
CORPS OF ENGINEERS OMAHA, NEBRASXA
oCT. 1984

- - ]




St et s Ak A i el s aa whia ey ot gy .‘mj‘—&jw.-"'.'.‘ I van .“"_‘“'_‘.‘v."-'pr
“"REPRODUCED AT GOVERNMENT EXPENSE

-

.4

-4

i p -

@ o

.

£y
P

Py

e Jun o




I AN 2y g

- UGN .
e A 3~

— S — A




AP A AT I h AT I AN S ICR A S S AR B Gl T W ARl 0 d G el b & 00 Sadind i f 408 Mt a4 W W N W W W Ty vwrmryrrres “:"

"REPRODUCED AT GOVERNMENT EXPENSE

e

-
.

e

(::

‘

3

F

[

{

.

MISSOURI RIVER AND TRIBUTARIES
| SPRING FLOOD 1984 :
_ U 5 ARMY ENGINEER DISTRICT,  OMAHA

3 CORPS OF ENGINEERS  OMAHA, NEBRASKA

oCT. 1984 )




[P G Sl e Seuh SUN Sl ey

“va

v —

"—r'—v v

ey

-




T e " ‘“'.'-V\‘«"-"'4‘I.' 'IE N we
T [t A . A - Bl .

REPRODUCED AT GUYL ¥ iNME T | xPENSE

- e
LR
]
‘
?
& L&
x 4 i oo g fe‘zfp»’ﬁm
. 4
. 9 ,
| . D
C e
M N e, ‘




~ , . Ralbn M AN e ot % A e A00 SRRt R d A B E RO et el A S att _-.——-——v' - oA e e AR et ool SRS B SN Sah A2e s JASFIL Aaved A A e i A v*'V*r’ A

R e st ———— e {

o~ QLPBODUCED A1 GOVERNME . . PUNSE i

© .- . X «

) :if . . . - hw,“m’w o * o ; 4
! W

i
|
1

b Bemardns ¥ ok

= 3
- "]
" :
- » “ -‘
E

t ; f?“»} :f i-
o :
< 4
. B :r
N S
. ( N i 1
i > =
T s i i e
L e T A 5 M I |
;. Q'“’\,/'A g ¥t PR LS " ;
N ; ks , i 4
‘-'\?. -
',) 7 5 '
]

! ‘.\'\ -
s R » ¥
;o Yeag @ X -
AT YR 3 ~
e g&,\
. e e. » . Sk
'$ < R ¥ % . R P BT S AR [4
! it R A 5 P TR RS S
LSRR 5 G T e T PG 5 LW P & e ]
o -

MISSOURI RIVER AND TRIBUTAFC & ]
SPRING FLOOD 1984 |

U S  AKMY ENGINEER DISTRICT, SOTSYVRERY ¥
CORPS OF EtGINEERS OMAHA, NEt .anns R
< oCT . 1984 fb

e - e oo & e

VRN
Frgot
IR SO R TR LR ey o . =
' LR R ST AN T SRR Y T IR LT R LR PRRpREmRSS e

[V ) Qs P A Sy < P ™ P - i . - : v -J




T v

-

»

t

‘."EN‘T [

§I‘,‘,

[PRODUCED AT GOV

3

{

¥

S R R NN T g

o

25

T G g

7

ComF

g

Ny




1-_‘ - Ym. . " . " W Tw e e

- p—— P ——
REPRODTED AT (L0 ERNPMAP N s RE ey
-v"lv "
o %
..
. H

-3
©
.~..“
3a
A

ARCE A




SEPRONDUCED AT 0 RNNENT (0t NSE 1 :
. - > N} J
1
/4 #y i
i
rd
3 FiR
L@
r . B,
[

. . . . ' S e

MISTOUR TMIVER AND TRIBUTARK.
SPRING FLOOD 1984

o Aoohr BEGINEER DIE)TFC!(j' Ot s

COb L b UG HLERS OMAHS, NEBRAS
° 2C T 1984

b .. - .
—— - T LT T S ey v N A A U SRS RSN YV . S I ——




2 ol
N




P

we g HEFBQOU

-

v g .

g

b o e St s

CEQ AT Gy
.—‘(

H : »

Ty ") o e e Lt atintel ot a S o Seh sofh el bl S b b e
ST M SADI R e OB bl e m v ks et ¢

rrMENE iy e v’”%w*‘\ 4

£
.
N
-
&
‘
.

<

. . g -

” »tf’vi; > v 7]

' .o ' ." 2‘
", -4 1
3 4 4
I |
B . ! . r

~ }“ ‘,”
P 4

ES .
s ]
o k
2 o L
v ) .‘
648 o
> . i
M-3Ca- ®
. - @q-,_-»m«rm‘ﬂ; #
e =
A
b
Ll
{ e




IR A AT S g A I I rre EIAAC S A Sa ari O g

- .tﬂhﬁﬁl;E%hAl

-1

«,
¢
h o
R
sy

PO S Uh S )

jv
[PPSO I S WP RPN

O Py

o0y 1

|
] ‘ '

1
MISSOURI RIVER AND TRIBUTAR:L S 1

X SPRING FLOOD (984 :

[ U S ARMY ENGINEER DISTRICT, CMA. 4 -]
CORPS OF ENGINEERS  OMAHA, NEBRASKA

e 0CT. (984

] M -
P @

R O N A I T et S,




L R B A NN S

“

YR AT

[

REP

A are

—
<

|
|




' - 'f.'Y.r_f'v'

— e —
i NN :

" REPRODUCED AT GOVERNMENT F X PE AL




RFPRODUCED AT G o'~ {NMENT F XPENSE.

$

(]

b

. MISSOURI RIVER AND TRIBUTARIES
- SPRING FLOOD 1984

\ U S ARMY ENGINEER DISTRICT, OMAHA
¥ CORPS OF ENGINEERS OMAHA, NEBKRASKA
L) OCT. 1984

O

| P e A P AP S PEER IR I OO PLATE %




3
.-
9

_p—p

R et

A et it e

wh Aan Aen e _nen Sae 8% At B RAs

REPEROADUCED AT G

(

o PR reeve

VOB b NT EYPENSE

PRI

A SR AR o "

- p—

b L attcadlh.

P STy




G

b3

REPRODUCED AT GOVERNM

R

@x_\ g A A~ e




L BN S Shgh e MAdE BN R e arand e aren s o

REPRONDUCED AT GOVFRNMENT | Y Pl Iyar

b e Lol 3 W

PPN

J
s

R ‘ - o M : e Z.;';’l:’ é *,1 o o
MiSSTURI RIVER AND TRIBUTAK ~
SPRING FLLOOD 1384

L 5  AKMY ENGINLLR DISTRICT, Cadaes
, Cunes OF ENGINLIRS OMAKA, NEBLHA ..
[ OCT 984

PR

MY T TR e a3 ot e s

A

|- o - U 2N " o R P § S ST PNV W VST W SO {




[

e v~ e y——







ot

el R R ) ~

PEPRODVICED AT GOV RN

1

&

TOrE NSFE

23

soper Gu fnff

v

(g
o5
[ AN

B e % "E

r) f
*»

A

3
.
L

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984

U s ARMY ENGINEER DISTRICT, AT NN
CURFS OF ENGINEEKRS OMAHA, NEBRAC (A
2C7T. 1924

- e R




]
-




oy

v




) ~ Am3iiie "2 Jula Ba - Ade YR an e 2 -

T R RANDUCE D AT GOVERNAG 11 P NGE
£ o
t,
@
[
°
MISSOURI RIVER AND TRIBUTARIES
! SPRING FLOOD 1984
¢ U 5 AKMY ENGINEER DISTRICT, OMAA
! CukPS OF ENGINLEAS OMAHA, NEUBRASKA
s. CLT . gua
‘v
oo PRI, R R — Plf‘TT ~




crR W LT N

L

3

.

p

s

)

.

y

w AR
.. BN

o
-

A Y

AJ

'NMEN | i XPENSE

RNM

AR T3
[
o4

O-'

p ¢
L ‘
s
SN ..
3 (79
s ‘
g

'C
e _
b ©

i

—

- ————e = - mae . . ..-
A camw - R - arem— - B T e e L ) . .




REPRODUCED AT GOVERNMENT FXPENSE

AL 4 A




NGl Endiiian Pt e e — T — A S 3 A < T (‘1
REPRODUCED AT GOVERNMENT FYPENSE

o ———

o

#

§
e s ekl s e i e

% 43

M AL b

—— e - - v —r————— . GE——— - o*

MISSOURI RIVER AND TRIBUTARIC 3
SPRING FLOOD 1984

U S ARMY ENGINEER DISTRICT, DA
COKPS OF ENGINEERS OMAHA, NEBKASKA
0CT. 1984

s AT

L SRS S S PG V- PR S ST A S P P T . [Py P e a e me s am




@

EA A AN B S i M O il A

i e meran

—y

T
B

SR B i Sl S A M D A e A DA T

REPRODUCED AT GOVERNMENT F XPENSE




h— - . N IIrm————

i w e PSR ".'.‘"* '—'tn" Dadii - - .'-> 7_‘~_ - I S T o L] L -
REPROMICED AT GOVERMNMENT | YPFtSE
= R auie a AN
4%
& - .,
.
i,
8 e,
) 5%

P ....:f:;_c v,:*w.'? POV O &




RFPRODUCED AT GOVERNMENT F\PENSE
1
ﬁ
e
.j
‘Vé”‘ T B
$ - . &v,)?’w' : 1
f e, - 1
o ;
:..‘ 1
P
% ]
o,k ’:?
f,.y‘%
[.
d .
g -
]
r,<
[
L TWesn
q -
2
T.
: MISSOURI RIVER AND TRIBUTARIC &
V- SPRING FLOOD 1984
N U & ARMY ENGINEER DISTRICT, Om Ak *
r CORPS OF ENGINEERS OMAHA, NEBRAS:
¢ oCT 1984
; —- PU\ o
. -— . T T > T T TYTTUTTIITS fey - -
[ -’ . . T . - - - b
< L - B T T ~




g N - - " ey ~ e AN e MM SR Aee-0 o Aee Leu-Ban Aea den Aee i A S e Sen Sun Sae e ben Ben g v——w

ST S AT COVERRNVENT T ¥ PENSE ™




P

D 2 s aes aun oy

- oy

<™

» {2
o SR AN
. EARLRY .. 4
N, £
) . R £t {
e PR A§k+=c4.‘.-' :

s M Rae ata Bae o

T RTPTOTOCED A1 TTOVE R IENT £ %it nt

NGO W G W VR

L

¥

oo . . wawl g PEL




TN T - v

A aan aae o o g

E
o
a s Ars T3 e ——————

.

hot

~N “”’i’r,\
“a, Lt
« & N

- Lot ¥ {
. . e ~ '\ & ;
{
t
- . - R .
¢ : B )

. g
f 4 |
£ . o~ §
H . i i
v M
Ak i
H
[] .
. '
> .

5,

MISSCURI RIVER AND TRIBUTARIL
SPRING FLOOD 1984

|

S

\ g5 ARMY ENG'NEFR DISTRICT, [GIVFN RV
b bty OF ENGINEEKRS OMAHA, NEBRASA2
' O T tysa

b S - e

Lt d

el

S r— e ———




e

LER <2 e g 40 e e

: i JOVERNMENT FXPENSE

LA BaA UL RA A Y0 A S RARINTN o 40 o




LR

b
b

-

T " Yoy

A -
YT T————
0 PrrTT—— R A e Ty " g
T e G A i A "

T TT—T———

AT GOVERNMENT FXPENSE

oy,

Misscurs River

S BB .
-




— Py —

prp——

s VIR wa A e e an o meesaase aaex o

S
T T P oDTICE D AT GOVERNA L LXPENSE g
. i Y (H\\ GOV RNA LXPERISE B
' B : =
’
& E
, [
y

;
. ! j

i

E)

{

i
i -4
P

)
. p 9

v !
# i
€5 !

& ‘v:{é‘"-.

MISSOURI RIVER AND TRIBUTARID
SFRING FLOOD 1984

U S  AKMY ENGINEER DISTRICT, OnM AR
CORFS OF ENGINELRS OMAHA, NEBhAwRrN
~nCT 1984

!
L

e s B S P . ® e e s

YO LR IRTTY. NG TN T I S st e ————— e e

PP o P RS WY N 2 L . 2 = et P S S et m P S RISV ¥




T’ir‘ T e p— - - Ty A

REPRODICEDATGY. ;.-‘-ENLJEN’%NSE

A\

o

J A

s A e L L s e Y e

= R T TR S g} e g Pt sy = e m«mmwj

L\L‘L PO S T P . I YT PO ey an




A CHER S Yt T T YT T AR AR A Ve

REPRODUCED AT GOYERNMERNIS XPENSE
e -~ :' b3

B




A\ JDath Thadh G iy TG —— T —— LEAE s\ dani auave L U sl etk amul SEEEL SheL il Ml g w,

SN At = A - N A R
¥ — - s e e . . "4
9 REPRODUCERQ AT GOVED MbbF £ XPENSE
] o ) : P 4
( y L
-\4 e N :
- PR
-~ y
q . e ]
z‘. 9
4
N : | P
{
Y i
§
| ~ R
. AN :
4 b :
. %
%‘e ) v
!
¥
. i N
. i
. i
5 L
:‘
.
p N
: |
L >
- ) ¥
J “‘ f
:
: !
~ !
¢ ;
s i
. i
r. B .
| ‘|
. - -~ - ' ] ~ - E o
F MISSOUDR: RIVER ANC TRIBUTA 5 0 |
. ‘ i
SPRING FLOOD 198« !
} U Y Al ENDINLLR BISTRICT, S i
CORFL OF EHo NEERS OMAHA, NE- \
q CCT o1yada ‘
T e e e —— —— . o
— DL Tt o —— e - P R -—vwr—-—,... L ot JAAERIEEC oy 2 - - e . ‘ ~ -




ey

B MR aa i B -0 0 b Shha iy

~r

——

TS

REPRODUCED AT GOVERNMENT EXPENSE

PR

»

- e e,
zﬁberuk»lu

@I‘L»’b L}i‘ry -




VP

OVEt N EXPENSE

CFU AT G

REPRODU

S S \

R ..

VAU W A U S -

™~

PSR N I




- -y

REPRODUCED AT L OVERNMENT
« W9

.<<

r
[
. MISSOUR!I RIVER AND TRIBUTARIE S
SPRING FLOOD 1984
U s ARMY ENGINEER DISTRICT, OM A ML
CORPS OF ENGINEERS OMAHA, NEBKALF.A
, @ OCT. 1984

PATE 10




Y

—_—




= re—— AP M AP S 0 S e e e i e e e s s e e e e e e ey |

BEPRODUCER- A} GOVERNMENT & ¥PENSE
P

& . ~

/ N

€.

>,

4 ° ¢

& . N

S L

%
3 " |
. % L3

a "
L %
> “
P
4
2
\ “
s
ST
By, e
£ 'k
§ e
N N
“ .
\-v
: o >
& 2 Pty
» F .
< i
.
T

PEPEp——

——
1
‘
i
4
Y




s . PENSE - 5"
b ’ tﬁ Rl
, RG
‘ : .y "
< N R
S g
3 Y L 4
L- ]
3
] ,
. H
¥
o O !
. '
-
{
few E I
Ui
i
" ‘
';Aexv
b /{,""‘: u' e ;24': 2
L - ‘i P ) A N ; f‘,\ ¢
' R ,
r— 'A‘z « :'{. ) . a ‘
.'s__ i
- a
‘ o
3 A
* Bare,
L] N
: MISSOURI RIVER AND TRIBUTARIE
| SPRING FLOOD 1984
’L o5 ARMY ENGINEER DISTRICT, OMAHA
; CORPS OF ENUGINEERS OMAHA, NEB“ASKA
" oCT. 1984
' . v o weam - ,v_“"u >
AT ¥
P i i O e > —y - .

A“.IIAAAA




S TS e R PPROMMITE T R L RRNANTNT s Rer

v Bl s Bm Sde g ae S b A S S a4 T TN Y
et a A=, v ¥ - Y T ™ T —




d Bt Ladi

L~ - T

YT

. ) ‘ ATPRONICFD AT LOVIRRM w0 1 YRFNSE

« ""mr R ——
: AR YT
S v gy

B
- R
¢
3
s
fx
H
k1
> - | .
Ea
. st ’
H
.
-

v .

! . ‘
R i o

2y X

- “ l

% \"x ]

. ]

)

5]

SOUTH SICUX CITY

v
A
i
e .
puny

p———r




TR Vs

L RN eg—m—

| FCPTOBIEEG ALEVE
a2 ut

C Shies Mgt 20 An 4 Shia

R ———

ENT

LY VY S —

S

! o
:\.']“ .';_5
[
;
™
PR
P
ety
.
@
~
&
4 Q’i
4 j¥ ' }
r
: .
¢
3
¢
} £ -
L —— V» -f’,.\‘é;'f'.’.».,m, N «A‘; g
.; i
K MISSOURI RIVER AND TRIBUTARIE ‘
g SPRING FLOOD 1984 i
{ U S AKMY ENGINEFR DISTRICT, Onamrs |
CLRFS Db LHUGINIERS OMAHA, NEEASH ﬁ
NCT. 9&a |
v e cews I S - 1 o . . H/\F!r- "‘“
" - ~ R w M o . ﬁ!_./‘YZT'n?fwv—vmmg-» oy s =




T

FNSE

RTAY Exp

I\N

L.

-

it

I8

s e ————— .
’\!‘ Y3

intalonncade nd.




e

) g

e i e R PRANHEP T TTIOY PR T

.
b
R
»
. "
o
.
- ‘,‘
P,
p
A




. - P— P —— ———

gt g ——
STLEE

A gt St o o

N

-5

b . 3
{ Y A o~ : .f:: i 9
[ gy o . |
. ! R
o i

!
f POSSOURY RIVER AND TRIBUTARIE !
SPRING FLOOD 1984 H
! DS ARMY ENCINIER DISTRILT, DLIAY A ‘
Corn Py OF ERMTINEDHS TMAMA, NEE '\k.-\Aij

' covoLapa




Y g T —— Pr—— IS St e n e ane 3 GRCRi ot el Sy |

e a.

o

Py

PPN U )

- & J
s e )
R %3 <

3 ! h
f R
5 , 9
r ]
| :

porrA ’

- ”‘AM". - ”" L g ’ ’ - -" B .*.i L ! " - “m“‘ ek aual 4 hamadmas




P

. wowrwTwy Ay ) - S v

" RFPRODUCED AT GOVERNMENT FXPENSE

S
o
HP
hoa
& %
v




A A A S S caas & ~ T Chnde 5

LRACEM T aa i A S e e B oA Jaen B e e S AR Aiereute ——— " O

- e e ———————t S &+ e mnn

REPRODUCED AT GOVERNMENT F XPENSE

R A
Al bondh A2k d

P
hd «
5.
K
K
Y
“ )
« -
<
VA ’
B Voo B
<
°
’5,.
-
b
‘.
. % -
3
¢ ‘s,

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD (984

U &  AKMY ENGINEER DISTRICT, OMAMA
CORKFS OF ENGINEERS OMAHA, NEBRASHA
[ 0CT. 1984

M

r.-f v
p
9
.
o
3
Y
5
R
o)
N
'
'y
'
-
[ -
p
3
L
y
<
'
|
P
e
L
f
9
4
<
y
9

Bondhdade s




— Yy

Ega gty

L4

-

A A & I e g e e i L s sy e

TRFPRONUCED AT GOVERN

MENT

"

e s ees g —

LS

v

R T T ——




REPRODUCED AT GOVERNMENT FXPENSE
-w

S

¥

£
oy
a4,
g
.
- .

e A e

_‘ ™,

T——

T




Laun aun ot

. - Fagiecaatnd i i Y IR YA A A A At A g

REPRODUCED AT GOVERNMENT EXPENSE

- "y

5

M!SSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984

U S ARMY ENGINEER DISTRICT, OMAA
CORKFS OF ENGINEERS OMAHA, NEBRASKrA
OCT. 1984

PATE 0




I A e

vl el

REPRODUCED AT GOVERNMENT EXPENSE R




oy

TR LY T ——— LAl e et ua Tt S T B g g, v g T———

REPRODCED AT GOVERNMENT [FXPENAE

wery e
i d -

w
3
{
w

A,
n
Y PSS T B A ) O A A PSS U I it st mentinredret. AU W S V) N gty > it Vom0

.-




4

\ WL

3 V.,V‘,?

vt
[ 2
[
X
-
.
.
‘1, K
v S ,! s

i

MISSOURI RIVER AND TRIBUTARIES
SPRING FLOOD 1984

U S AKMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEERS OMAHA, NEBRASHA
OCT. 19454

Aaca’a'a .2’y AN AT2T. L a0

- -

[

WSS Y WIS R




B - - 4 g T " ey i ’

TCEO AT OV RNMEE, . PENS

_fvrvﬁ
- e




T . vt ———T " —_—N ey

FERODICTE D AT 2 RMREHT FVb: N

Vv

yr—— - -




> iy v TR Cliath Snot e 3
—————T— e o ey LA At S A A L PN SR Y MBI AR

[P S, -
- e ——— s+

‘ REPRNDUICED AT GOVERNMENT FPENSE ;

£ P
4, :

-

| — o e L o s —————

<
. aar

i

e,

—
@

P :
® ‘
5
i * :
2T

. 5 “,:‘;f;_ v

. Qs | gt A

L . . LIRSS

. om 4

LASSCURI RIVER AND TRIBUTASR!Y
SPRING FLOOD 1984

R PN T ) RN o WY N

A E——— 1 b S

. . Ere e . U ,




T o e T SR o - e e——— Tree———— ———— pr— v \ |

3’ S TTTTURERROIPUGED AT GOVERNMMENT EXPFHGE

A — ol - = 5 A Brl .

—r—

[ ——

. - — - Y -~ S~ R M RS N~ g i~ - - G P £ WP




SKPENSE

ERNMENT

K

REPRODUICED AT SOV

7




" AD-A149 541  POST-FLOOD REPORT MISSOURI RIYER AND TRIBUTARIES SPRING 4/lf;‘
FLOODS 1984(U) CORPS OF ENGINEERS UMAHA NE OCT 84

UNCLASSIFIED

Fuueo

oTic

F/G 8/8




P pr ] ~ " Al R T S S
e TN T YT IRTINII S, &Y I oSS s
S YO AL DA S AW & RS AN A S B S 4 i g v A0 RS RN A

o
n
s’y

o,

f

. 5 - .
LARAG N R
.

R S N

2

[] £ MIIIZ’
i2S Jhis pos

FPFRERE

rr

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

W

e

P P P




T REPRODLUICED AT_G(-‘X/‘E—F-?N.M“E“NMI EXPENSE . -
SeEEe ey e

oY AR

LIRAEPILISJPULIOV S VLIV YO I S WP ‘_A—A—‘.‘j

3
E 3! 1
: ]

G

o
oy .

.
{:"t’g

5
4
s
o
lie
J&

Lhn )
'
by

T

r

T na
A\
s
P

2 el

-
.' 1' .

B

LSl A an 4

£ 2 A s aT e 4 A L a4 als & 4 T A KR “ala 8 W a YA S 2.4 s o4& . _A_K y L

= MISSOURI RIVER ANC TRIBUTARIE S g
- SPRING FLOOD 1984 ;‘
t U S  ARMY ENGINEER DISTRICT, OMAHA ﬁ

\

CORPS OF ENGINEERS OMAHA, NEBRASKA
® OoCT 1984

;j TR & Siileshpapria-d 5 o) VNG, o SR o L . s irinag . — PU\TE ._.__I_l_;,..

A

h"-"“-' RPNy .".'.'-.'\"'J e aaean ] BT IR S N N L B S L S s e e "-'i







" REPRODUCED AT GOVF R IMENT F%PFENSE

WY

S
T A

eSS Y




A JSuiiae Jadtibee Bk Tave i 2t IR IR S I AR S i i e RAe R Tt SHRCRRR L M L MM )
o T ' " REPRODUCED AT GOVERNMENT FXPENSE

'A‘ o ';_

*

-
. . - -
L .4...-..-4&;,

gt

3 e +
]
s e ’ : )
- ’:«;'tv i ]
4"“/‘ [
4
.‘
3
1
]
'
1
y
. y
:
. 14
[ S
q I
< 1
: ]
[ &
k.
- ¥
¢ ‘ 3
r‘. ;‘ ‘ L
3 ' 1
4
* 1
<
( MISSOURI RIVER AND TRIBUTARIES
- SPRING FLOOD 1984 '
) uv S ARMY ENGINEER DISTRICT, OMANA .
L CORPS OF ENGINEERS OMAHA, NEBRASKA
° OCT. 1984

s PLATE 1l

e -t o e o m e nta e aTal a

VU




[ " REPRODUCED AT GOVERNMENT FXPENSE

Laa.

w
Y

@ ]
D
1 . i
| !
’ ;
!
! »
a z
i ;
1
1

s

1
{
1
{

9
1
i

cae? o gy 8o o8 9 . e e 7o) sl Jrebitoaman. - P

N N e

’
1
1
f
|

T T L U T O |



RE AR AT s g a il e et et ot ail Ea e te AR GE I s m S e N e e (e S S A At e A SR AL SR ARG |

S REPRODUCED AT GOVERNMENT F XPFNSE

v -

> RN

LIPS R I U




T e T T Te T T T T T T mm - - .

T e WY TTF TW W TR ¥ T3 TV YATE Y T

REPRODUCED AT GOVERNMENT EXPFNSE

Qa< . fw:l‘

L G
3 i, .
[~ <
*
( :,
4 - ;
t

L

-~

. — v am vae

1

b L
A

i

S

B

MiSSTURE RIVER ANL TRIBUTARIE S
SFRING FLOOD 1984

{ U S AKRMY ENGINEER DISTRICT, Ol A
COKPS OF ENGINEERS OMAHA, NEBhaSr A
4 OCT 1984

PLATE "

‘" D e cn 0y PP PP S P G S P Sl S SN










i S/ e e T T S e DRGSR I A A SN R st e d T e JAe aae A% At B adn Aok -a |

REPRODUCED AT GOVERNMENT EXPENSE

VA Y4

)
!
»
!

——

—

AT R

" /D MISSOURI RIVER AND TRIBUTARIE S
? SPRING FLOOD 1984

| U S ARMY ENGINEER DlSTRICY, O A MA

| CORPS OF ENGINEERS  OMAMA, NEBRASKA

f‘ OCT. 1984

L. i - . e~ R P — — PL/\T[ 1“ -

o W SR TP CIP V. SN COMAE WL Y NI TP CDW. WP L Ny DR N S S . et L, WO




L
.
4
b

vy v r ¥ 3 ¥ r

———

>

v~ Ty Ty

"\f‘ ‘% O ~)‘x§; N ;;

. ".’1,)\,'0ﬂv". ‘\ :(- _’&)..

4
N
e
.
N
AN
“u
«
"
R 4
v
§
.
) E < .
’ i F
: > a
. L %
s g
LR

MISSOURI RIVER AND TFHIN..
SPRING FLOOD 128~

(WY ARMY ENGINELIR DISTR: .

’
L) CCGRPS OF ENGINVEFRS Mo, b 3
s ¢ z ‘
RENSEFTEWENET TNIVEV.Ve W WaPBIsvs @158 & 0 St ol e )
. ) B J

PP S )

R PG




at_ !t

PO AP W LY

-— a2 a4

-

a4

s a4 a

b s afall e aa




HALQQ LY .QI0JQHUdIN

ISNIAX3 LN




heal el A

2atd

A M 20 e 2 4 A Jh T ¥

.

.

2 s

Ll “Rak e Ao A

»

A RaY

L re BED a4

3714088 MK B IA IBNDSSIN
Q0014 ONwdE
Wi ane )t e wolsEm

B RS pie !

i T A
: i

u)g AT P NISNINCT vy

Geq . . P29

Lot g a4

A arear - o aa am oy

ISN3dXI INIWNHIAOD LV UIHNIOHd IH

il

Y

e
W3 Sy

PR




A A Aee oo mn m om o o on aea ac s e AN &4l 48 B an At n A Lo oo ng o ae e — T - - — e = = .
. o
- .
' .
e
y B
g
»
.uh‘
. R
.
' ’
N L
' «
4 -
.
’" -
. -
) i e e e o
' 1’
. - . .
;s A,
t2 8!
it 4 .
i > 583 & T3 b
s 133358 2228 52021 L nn
. ‘. o 54 +3 3353 §e 53
' 128 €21 PPy T H
-. v vt Y
.

-

Slan et 2

st

el

Co e e

TS

g

. e €629
5 . . Lo CYALONING P viLES ARCYE Y7 wouTH

B M85 MAET ANT 1

g . . SPRAING FLOCD ¢
| ) . ) . . I ™ oPRoFILE
T PP . - . A . o A C e

. .o . . . N . R -, mtasasan
. [ . . . . . . . . e
o . . . B ' . B Cod e em e HET SR
h
S




1

B Y

wTaTETETIOFmETETEN

A e W N T vy

R A e

021 31vd

C\VE
bL

%

EXCL
ONT

i?

e

A
E

......

BT 300101

.......

.o~ by e
A et s ML

it

SHDERONE SIRERIDER SNy

SLEINYCT

GAGE NE1G

B fEST.\
F
q

.......

dvYW NI

H"

39v401S

o~
SO00Y N

9

S35v3i3y
T

hS

.....

.

DS S SN S SURS S

+

S SRS SRS |

e

.

<

[ DS
IS
H .
. LY
T + T
RSSO E RSN RS AL NEEN DS EDE SRS PO OIS N SIS SO N D N
RN ER RS
be w».WJL
shpe byt
+ i .
. ~.wj r
. IERERE .
g s dy +
codfeddifii .
) muf. IR ..
4. . 44 0 @ ". . . ..
v e XX} .
g
s S atalans + .
IR RS IR ol
,H.,. EREER R RN LI S T S S U e O
. ‘ DR LRI + .o e
_.n. H.’. “».‘ 5 . PRI N S .
—d rs ” | SR S UVED S | —

.
. ,.
‘- <4
i . ..
H -
e - e
' .

b R,
' !
e e
N +
'
........ ¢
. ‘
. oy
) . ~
—————

......

ISNIdX 3 ENIWNHIAOD Ly O o N




- Y ——— —_— gy o y— P e .
vl ..-“H.—h-.,..- K .. RS —. «.. @l . L ® B P [ 4
T.1|4......‘ RS D ‘e, () . PR , Ll lala ey

| [ o P PR O S . .
,

.

3

.

. .

]

.

.

.

'

.

2-85

DTIC

<
-
b .
-- .
K
£
2 .
)
'- -
- .
r
Il 10 A
e SNy
3 .
l. l -.

& T

b A Rl M

4 R

,

. :

4 ..,

t] . -

...
-_ |
4 N : .
. ) , . .. .. . e, - . L ettt . N . T ' [ . . L e - Vo R

o o, e A a e aca ae & JRIRAAAPN S = i




