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SUMMARY OF ENGINEERING DATA — FEDERAL RESERVOIRS WITH AUTHORIZED FLOOD CONTROL
MISSOURI RIVER TRIBUTARIES — U.S. ENGINEER DISTRICT — OMAHA

PAPILLION CREEK BASIN — NEBRASKA

ITEM SUBJECT DAM NO. 11 DAM NO. 16 DAM NO. 18 DAM NO. 20
NO. (Glenn Cunningham Lake) (Standing Bear Lake) (Zorinsky Lake) (Wehrspann Lake)
GENERAL
1 | Location of dam 93rd State Street 132nd and Fort Street 156th and *‘F’’* Street 156th and Giles Road
2 | River and mileage Knight Creek — Tributary Big Papio — Boxelder Creek — Trib. South Branch Papio —
3 | Drainage area (sq. mi.) 17.8 6 16.4 13.1
4 | Reservoir length in miles 2.5 1.0 1.5 1.5
5 | Location of Damtender None None None None
6 | Travel time to Missouri River 5-10 Hours 5-10 Hours 5-10 Hours 5-10 Hours
7 | Max. discharge of record — - - —
8 | Project cost (1) $11,800,000 $4,500,000 $20,656,000 $14,934,000
DAM AND EMBANKMENT
9 | Top of dam — ft. MSL 1152 1130.0 1143.5 1131
10 | Length of dam — ft. 1940 1460 1400 1810
11 | Height of dam — ft. 67 70 64 59
12 | Stream bed — ft. MSL 1085 1060 1079.5 1069
13 | Abutment formation Lean clay loess Lean clay loess Lean clay loess Lean clay loess
14 | Type of fill Rolled earth Rolled earth Rolled earth Rolled earth
15 | Fill quantity in cu. yds. 656,000 481,000 1,263,000 767,450
16 | Date of closure 5 Aug 1974 3 Oct 1972 7 Dec 1989 21 Sep 1982
17 | Date of initial fill 2 Sep 1977 24 Oct. 1977 - 26 May 1987
SPILLWAY
18 | Discharge capacity — cfs (max. pool) 18,700 9,500 30,000 12,000
19 | Crest elev. — ft. MSL 1142 1121 1128.2 1120
20 | Width — ft. 700 250 400 600
21 Gates, number, size, type Ungated earth channel Ungated earth channel Ungated earth channel Ungated earth channel
RESERVOIR ELEV. AND AREA
29 | Maximum poo} 1147 1170a. | 1127 368a. | 1138.2 860a. | 1125.8 806a.
23 | Top of flood control pool 1142 991a. | 1121 302a. | 1128.2 594a. | 1113.1 489a.
24 | Top of multipurpose pool 121 377a. | 1104 137a. | 1110.0 253a. | 1095.83 239%.
(See (2) footnote)
STORAGE ZONES (Elev.-Capacity)
25 | Surcharge 1142-1147 5,405AF |1121-1127 2,010AF | 1128.2-1138.2 7,225AF | 1113.1-1125.8 8,128AF
26 | Flood control 1121-1142 13,899AF | 1104-1121 3,720AF | 1110.0-1128.2 7,585AF | 1095.83-1113.1 6,119AF
27 { Multipurpose 1085-1121 3,262AF | 1060-1104 1,500AF | 1060.5-1110.0 3,470AF | 1069-1095.83 2,682AF
28 | Gross storage (Excl. of surcharge) 17.161AF 5,220AF 11,055AF 8,801AF
OUTLET WORKS _
29 | Number and size — conduits 1 — RCP — 54" diameter 1 — RCP — 36" diameter 1 — RCP — 48" diameter 1 — RCP — 48" diameter
30 | Conduit length — ft. 672 736 768 656
31 Discharge capacity of conduit — CFS (at top of F.C. Pool) 461 179 360 337
32 | Gated outlets (No. — size — invert elev. of intake in ft. MSL) |1 — 30" diameter 1100 | 1 — 30" diameter 1080.0 | 1 — 30” diameter 1090.0 | 1— 30" diameter 1077.0
1 — 6" diameter 1104.25 | 1 — 6” diameter 1090.0
33 | Discharge capacity of gated outlets — CFS (at base of F.C. Pool){ 90 92 85 92
34 | Ungated outlets (No. — size — invert elev. — ft. MSL) 2—20%4.0 121 2—1.0%25 11040 2—15x3.5' 11100 | 2—1.25x3.5 1095.83
2—25x9.00 11275 | 2—2.0%x6.0° 1109.0| 2—-3.15'x8.0° 11176 | 2—3.67'x8.0° 1103.4
35 | POWER INSTALLATION None None None None

MRO Y, 1590

(1) Cost as of 5-3-88

(2) Based on a survey of July 1987 the elevation of the overflow lip

was changed from 1096.0 ft. MSL to 1095.83 ft. MSL.
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Pertinent Data
Papillion Creek Dams
Low Level Gate Data

Discharge
Crank Turms Capacity (b) Lift Type
Dam Site per Inch Gate Size C.F.S. Hoist
11 8-24 (a) 30"W x 30"H 90 Waterman
3EP - 6:1
16 8 30"W x 30"H 92 Armco
CPE - 4
18 8-24 (a) 30"W x 30"H 85 Waterman
3EP - 6:1
6" Diameter 2.4 Waterman 2P
20 8-24 (a) 30"W x 30"H 92 Waterman
3EP - 6:1
6" Diameter 2.4 Waterman 2P
(a) High and low speed gears available.
Note: At Damsites 18 and 20, the gear housing of the hoist |is
stamped with 4:1 and 12:1. This is a manufacturer'’'s error. The
1ift is actually 2:1 and 6:1. The ratio indicates the number of
turns on the crank to raise the lift stem one thread. The stem is

threaded four threads per inch. Therefore, it takes 8 high speed
cranks or 24 low speed cranks to raise the gates one inch.

(b) Capacity at Multipurpose Pool Level with full gate opening.
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Water Control Manual
for Dams and Lakes of the
Papillion Creek and Tributaries
Flood Control Project

Section I - Introduction

1-01. Authority. This manual has been prepared in compliance with
instructions contained in ER-1110-2-240 (8 October 1982), and cov-
ers the pertinent topics of information specified in Chapter 6 of
EM-1110-2-3600 (10 October 1961).

1-02. Scope. The Papillion Creek and Tributaries Lakes Project,
Nebraska, as authorized by the Flood Control Act of 1968, consisted
of 21 dams and reservoirs for flood control, recreation, fish and
wildlife enhancement, and water quality. This project is located
in the vicinity of Omaha, Nebraska. Presently, only four of the
dams and reservoirs have been built. They are dam numbers or sites
11, 16, 18, and 20. Because of significant changes following
project authorization, all the other proposed dams were reevaluated
and determined to either be economically infeasible and/or not meet
the benefit/cost requirements set forth in Section 9 of Public Law

89-72. A channel improvement project from Center Street to "L"
Street has been recommended for construction in lieu of the
remaining authorized dams. This manual covers the factors

pertinent to the water control of the four existing dams and lakes.
This manual is subject to future revision and updating as cir-
cumstances warrant. A Papillion Creek drainage area map is shown
on Plate 1.
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Section II - Basin and River Description

2-01. Basin Description. Papillion Creek is located in the east-

ern portion of Nebraska. The basin drainage area is 402 square
miles, with a length of about 41 miles and a maximum width of 17
miles. Three main tributaries join to form the main Papillion
Creek: the Little Papillion Creek with a drainage area of 62

square miles, the Big Papillion Creek with a 158 square mile drain-
age area, and the West Branch Tributary with a drainage area of 138
square miles. Topography throughout the basin is moderate to
steeply sloping hill land, with small tributary slopes averaging
between 50 and 200 feet per mile.

2-02. Climate. The climate of the Papillion Creek basin is clas-
sified as moist subhumid. It is typical of the Great Plains re-
gion, with warm summers and cold, dry winters. Rapid changes in
weather are characteristic of the area, ~'with extreme variations in
temperature, strong and gusty winds for short periods, and intense
thunderstorm rainfall. The average annual temperature is 51 de-
grees Fahrenheit, with extremes ranging from 114 degrees Fahrenheit
in July to minus 32 degrees Fahrenheit in January. Freezing tem-
peratures normally can be expected from mid-October to the latter
part of April. Average annual precipitation in the basin is about
28 inches, with about 75 percent of this occurring during the six
month period from April through September. The greatest annual
precipitation recorded at the Omaha Eppley Airfield meteorological
station was 48.92 inches in 1883 and the least annual precipitation
was 14.90 inches in 1934. Snowfall averages about 29 inches per
season, with extremes ranging from less than ten inches to more
than 60 inches per season. Temperature and precipitation records
for Omaha are summarized in Table 1.
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Table 1

Climatological Data
Omaha, Nebraska
Eppley Airfield
(Period of Record: 1871-1989)

Temperature Precipitation
Record Record Maximum Mean Minimum Max in Mean

Month Highest Mean Lowest Month Total Month 24 Hrs. Snowfall

Jan 69 20 -32 3.70 .8 .01 1.52 8
Feb 78 27 -26 3.09 .9 .03 2.24 7
Mar 91 37 -16 5.96 1.9 T 1.67 7
Apr 94 52 5 6.45 2.9 .23 2.56 1
May 103 63 25 11.29 4.3 .55 3.58 T
Jun 107 73 38 .. 12.70 4.1 .25 5.02 0
Jul 114 78 44 10.35 3.6 .39 4.35 0
Aug 111 75 43 12.50 4.1 .18 7.03 0
Sep 104 66 25 13.75 3.5 .24 6.80 0
Oct 96 55 8 5.86 2.1 T 3.73 T
Nov 80 40 -14 6.24 1.3 .03 2.53 2
Dec 72 27 -21 5.42 .8 T 3.03 6

2-03. Population. Table 2 illustrates the population growth in
the Omaha and Papillion Creek basin. The increase in population of
Douglas County represents the suburban westward expansion of Omaha.
The increase population of Sarpy County largely represents the
southward suburban expansion of Omaha. These expansions are mainly
within the Papillion Creek basin. The northern part of the basin
is located in the rural area of Washington County. The 1988 fig-
ures are Census Bureau estimates.

Table 2
Papillion Creek Drainage Basin Population Data
Douglas Sarpy Washington
Year Omaha County County County
1890 140,452
1900 102,555
1910 124,096
1920 191,601
1930 214,006 281,020 15,693 11,511
1940 223,844 247,562 10,835 11,578
1950 251,117 232,982 10,402 12,095
1960 301,598 343,490 31,281 12,103
1970 347,328 389,455 63,696 13,310
1980 313,911 397,038 86,015 15,508
1988 353,170 419,400 98,200 16,000
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2-04, Streamflow. Streamflow in the Papillion Creek basin follows
a characteristic pattern. Flows are generally low except for brief
periods of rise caused by runoff from rainfall events. A snowpack
over the basin in early spring can produce a significant rise in
flow as a result of snowmelt runoff. During the winter months the
stream is generally frozen over. Table 3 lists monthly average
flow on the Little Papillion Creek at Irvington, the main Papillion
Creek near Fort Crook, the Big Papillion Creek at 125th Street and
Fort Street, and the West Branch Creek near Papillion. Discharge
data is not available after 1977. Gage-heights are recorded at the
four stations; however, rating curves have not been updated since
1977.

Table 3
Average Monthly Discharges in C.F.S.
Papillion Creek Basin

Little Papio Papillion Big Papio Cr West Branch
Cr @ Irvington Cr @ Ft. Crook 125th & Fort @ Papillion
(1950-1974) (1958-69 & 1972-77) (1969-1977) (1966-1977)
Month 25 Years 18 Years 9 Years 12 Years
January 5 81 19 18
February 8 135 34 32
March 14 209 56 37
April 10 183 36 36
May 16 250 50 50
June 21 348 38 35
July 14 175 28 28
August 15 218 27 32
September 9 183 23 ' 24
October 6 117 20 24
November 6 97 20 20
December 5 T 20 16
Table 4 lists pertinent stream gaging information. An an-
nual peak discharge and volume probability curve for the Little
Papillion Creek at Irvington are shown on Plate 2. These curves
are for natural conditions and do not reflect the effects of Dam
11. Flooding can occur quite rapidly. The hilly terrain consists

of numerous small tributary streams and gulches, and produces
rapid concentrations of runoff, which cause quick rises in stream
stages. In recent years increasing area of impervious terrain, as
a result of urban development, have increased both the amount of
runoff and the rapidity of concentration.
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Table 4
Pertinent Stream Gaging Station Information
Papillion Creek
(Record of 1977)

Drainage Yrs of Discharge (cfs)

ation ea (s mi Record Ave., Peak Date
Little Papillion
Cr at Irvington 32 25 11 15,300 20 Jun
Big Papillion Cr
at 125th & Fort 126 9 31 6,640 2 Jul
West Papillion Cr
near Papillion 120 12 29 40,800 17 Jun
Papillion Cr near
Fort Crook 384 18 173 32,300 17 Jun

60

70

64

64

2-05. Stage-Discharge Relationship. Open water rating curves were
tabulated for the Little Papillion Creek at Irvington and AKSARBEN

Field, the West Branch Tributary near Papillion and the Big
Papillion Creek at 125th and Fort Streets, 80th and "F" Streets,
and near Fort Crook. The rating curves were discontinued after
1977 due to manpower and funding limitations.

2-06. Travel Time. Travel times for near half bankfull streamflow
in the Papillion Creek basin are given in Table 5 and are presented
in Plate 3. Streamflow travel times are estimated at approximately
four miles per hour. At near bankfull streamflow, the travel time
will be reduced.

Table 5
Papillion Creek Streamflow Travel Times

Time
Reach Miles  in Hours

125th & Fort St gage to mouth of Papio 18 4.5
Irvington stream gage to AKSARBEN gage 4.5 1.1
Irvington stream gage to mouth of Little Papio 8.2 2
Irvington stream gage to mouth of Papio 17 4.25
Papillion stream gage to mouth of West Branch 7.5 1.9
Papillion stream gage to mouth of Papio 11 2.75
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2-07. Channel Capacities. Estimated channel capacities in the
Papillion Creek basin are shown in Table 6. As noted in the table,
much of the channel has been improved. Capacities listed in Table
6 may not reflect recent channel improvements.

Table 6
Levee and Channel Capacities
Papillion Creek

Estimated

eam Reach Capacity in C.F.S.
Little Papio Irvington Gage - nr Maple St. 4,500 /1
Little Papio Maple St. - Cass St. 11,000 /1
Litcle Papio Cass St. - Cole Cr. 12,000 /1
Little Papio Cole Cr. - Elm Cr. 16,000 yay
Little Papio Elm Cr. - Saddle Cr. ' 18,000 /1
Little Papio Saddle Cr. - Mouth 20,000 /1
Big Papio Fort St. - "L" St. 13,000
Big Papio "L" St. - Little Papio confluence 15,600 /2
Papillion Little Papio - West Branch 30,000 /3
Papillion West Branch - Mouth 36,000 /4
West Branch Millard - Papillion 15,000
West Branch Papillion 14,000
West Branch Papillion - Mouth 15,000

/1l Capacities (generally the 100-year event) of the Corps’ channel
improvement project completed in January 1970.

/2 Capacity of Papio Natural Resources District levees and channel
improvement completed in 1984.

/3 Capacity of Papio Natural Resources District levees and channel
improvement (without freeboard) essentially completed in 1977
except for modification of bridges and one small area.

L4 Capacity of Corps R-613 channel improvement and levee system
completed in 1971 and Papio Natural Resources District channel
improvement and levee system (without freeboard) essentially com-
pleted in 1977 except for some minor levee tie backs.

2-08. ood t . Prior to urban development in the Papillion
Creek basin, flood damages were not sufficient to cause careful re-
cording of flood events. As a result, records of flooding are of a
somewhat fragmentary nature prior to the installation of the ini-
tial Corps gaging station at Fort Crook in 1946. Major floods
occurred June 3, 1943, June 20, 1960 and September 7, 1965. In
addition, moderate floods or bankfull stages are recorded for
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August 1932, July 1944, June 1946, June 1947, August 1950, June
1951, May 1957, and August 1959. Some of the floods are described
below. A summary of available discharge information of the floods
are given in Table 7.

2-09. Flood of June 2-3, 1943. During the night of June 2, ap-
proximately 9 to 10 inches of rain fell in the vicinity of
Irvington. Flooding began in the upper reaches of the Little
Papillion Creek about 12:45 a.m. and by morning the stream was back

in its banks. Flooding occurred throughout the length of this
Creek with a maximum width of approximately 3,600 feet at the junc-
tion of the Little and Big Papillion Creeks. Water averaged about

3 to 4 feet deep on the flood plain. The estimated peak discharge
on the Little Papillion Creek at Irvington was 12,500 c.f.s. and at
the mouth was 9,000 c.f.s. Total damages within the basin were es-
timated at $200,000 and were mostly agricultural.

2-10. Flood of August 2-3. 1959.. Thunderstorms that caused this

flood stalled in eastern Nebraska producing torrential rains that
measured 12 inches in some places. In the Papillion Creek basin,
6.4 inches was reported at Bennington. Omaha Eppley Airfield re-
ported 3.35 inches. Parts of the western sections of Omaha re-
ceived more than six inches. Flooding began at Irvington around
9:00 a.m. when water flowed over a bridge. Hardest hit was a
one-square mile area located near the junction of the Little and
Big Papillion Creeks and the area around Fort Crook. Water flowed
five feet deep on 66th Street for two blocks south of "Q" Street.
Six business establishments were flooded Sunday morning in the town

of Papillion. The motel area west of the Big Papillion Creek on
Dodge Street was also hit hard. At Fort Crook a recently con-
structed levee broke, flooding a farm area. Some peak discharges

during this flood were 5,900 c.f.s. at Irvington on the Little
Papillion Creek, 22,500 c.f.s. on the West Branch near Papillionm,
10,900 c.f.s. at 80th and "F" Streets on the Big Papillion and
14,600 c.f.s. at Fort Crook on the Papillion Creek. Total damages
within the basin were estimated at $1,090,000.

2-11. Flood of June 20, 1960. Local heavy rains fell in the
vicinity of Omaha on the 20th of June. North Omaha Weather Station
reported 4.32 inches, of which 3.70 inches fell between the hours
of 3:00 and 5:00 a.m. on the 20th. Omaha Eppley Airfield reported
2.42 inches. The Little Papillion Creek crested at "L" Street at
9:00 a.m. and was back in its banks by 2:30 p.m. Some peak dis-
charges during this flood were 15,300 c.f.s. at Irvington on the
Little Papillion Creek, 12,000 c.f.s. near Papillion on the West
Branch, 9,500 c.f.s. at 80th and "F" Streets on the Big Papillion
and 9,200 c.f.s. at Fort Crook on Papillion Creek. Total damages
within the basin were estimated at $671,000,. )

2-12. Flood of June 16, 1964. Thunderstorms which formed along
the northern border of Nebraska about noon on the 16th of June
moved southeastward to Sarpy County by 8:00 p.m. Heavy rains
occurred as the storm cells moved across the Papillion Creek basin.
Rainfall of 8.44 inches was measured near Papillion, of which 7.50
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inches fell between 7:00 p.m. and 8:00 p.m. Rainfall amounts of 7
to 8 inches were also estimated in the vicinity of Washington.
Boys Town reported 4.42 inches. The greatest flood of record
resulted on the Papillion, Big Papillion and West Branch Creeks and
all the main tributaries except the Little Papillion Creek. Some
peak discharges during the flood were 2,900 c.f.s. at Irvington on
the Little Papillion Creek, 40,800 c.f.s. near Papillion on the
West Branch, 15,500 c.f.s. at 80th and "F" Streets on the Big
Papillion and 32,300 c.f.s. at Fort Crook on the Papillion Creek.
Total damages within the basin were estimated at $4,962,000. Three
human lives were lost due to this flood.

2-13. Flood of September 6-7, 1965. During the late evening of
June 6th and the early morning of the 7th, intense rain fell over
the Papillion Creek basin. Bennington reported six inches of rain
in a little over two hours, with a storm total of 8.90 inches. The
North Omaha Weather Station reported 7.84 inches. Eppley Airfield
reported 6.45 inches of which 3.13 inches fell in one hour and 5.18
inches in three hours. Waterloo reported 6.71 inches. The Little
Papillion Creek crested between 5:00 a.m. and 7:00 a.m. and dropped
below flood stage at "L" Street by noon. Some peak discharges were
6,500 c.f.s. at Irvington on the Little Papillion Creek, 20,400
c.f.s. near Papillion on the West Branch, 15,500 c.f.s. at 80th and
"F* Streets on the Big Papillion Creek and 15,600 c.f.s. at Fort
Crook on the Papillion Creek. Total damage within the basin were
estimated at $529,000.

Table 7
Papillion Creek Basin Flood Data
Peak Discharges in C.F.S.

Little Papillion West Branch Big Papillion Papillion

Date Irvington Cass St @ Papillion @ 80th & F St. @ _Ft Crook
29 Jul 48 -- 2,900 25,500 .- 13,900
12 Jul 50 3,700 3,600 15,500 .- 10,600
2 Aug 59 5,900 4,500 22,500 10,900 14,600
20 Jun 60 15,300 10,000 12,000 9,500 9,200
May 64 3,600 3,900 19,000 9,500 17,100
Jun 64 2,900 2,500 40,800 15,500 32,300
Sep 65 6,400 -- 20,400 15,500 15,600
12 May 66 3,700 -- -- -- 9,250
21 Jun 67 .- -- -- -- 15,200
17 Jul 69 -- -- 4,500 -- 10,300

2 Aug 70 3,400 -- -- -- --
5 May 72 600 -- 13,900 -- 17,200
2-14. Design Floods. The Standard Project Flood (SPF) was se-

lected as the Reservoir Design Flood for all the
The spillways at these dams were designed to pass a
Design routings for each of the

Dams.
Probable

Maximum Flood (PMF).

Papio Dam sites are discussed in Section X.

II
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2-15. Damsite 11 SPF. For Site 11, hydrologic analyses project
that the Standard Project Flood (SPF) will result from 15.7 inches
of rainfall during a 96-hour period. The approximate runoff was
determined as 9.2 inches. The estimated peak discharge for this
flood is 25,900 c.f.s. and the total volume is approximately 9,205
acre-feet, For Site 11, the Probable Maximum Flood (PMF) will re-
sult from 24.3 inches of rainfall during a 24-hour period. The
runoff was determined as 20.0 inches. The estimated peak discharge
for this flood is 62,500 c¢c.f.s. and the total volume is ap-
proximately 19,330 acre-feet.

2-16. Damsite 16 SPF. For Site 16, hydrologic analyses project
that the Standard Project Flood (SPF) will result from 15.8 inches

of rainfall during a 96-hour period. The approximate runocff was
determined as 9.3 inches. The estimated peak discharge for ' this
flood is 10,700 c.f.s. and the total volume is approximately 3,110
acre-feet. For Site 16, .the PMF will result from 24.9 inches of
rainfall during a 24-hour period. The approximate runoff was de-
termined as 20.4 inches. The estimated peak discharge for this

flood is 25,300 c.f.s. and the total volume is approximately 6,570
acre-feet.

2-17. Damsite 18 SPF. For Site 18, hydrologic analyses project
the Standard Project Flood (SPF) will result from 15.7 inches of
rainfall during a 96-hour period. The approximate runoff was de-

termined as 9.2 inches. The estimated peak discharge for this
flood is 25,000 c.f.s. and the total volume is approximately 8,380
acre-feet. For Site 18, the PMF will result from 25.6 inches of
rainfall during a 24-hour period. The approximate runoff was de-
termined as 21.7 inches. The estimated peak discharge for this

flood is 71,000 c.f.s. and the total volume is approximately 19,000
acre-feet.

2-18. Damsite 20 SPF. For Site 20, hydrologic analyses project
the Standard Project Flood (SPF) will result from 15.8 inches of
rainfall during a 96-hour period. The approximate runoff was de-
termined as 9.3 inches. The estimated peak discharge for this
flood is 20,300 c.f.s. and the total volume is 6,520 acre-feet.
For Site 20, the PMF will result from 25.60 inches of rainfall dur-
ing a 24-hour period. The approximate runoff was determined as
21.7 inches. The estimated peak discharge for this flood is 58,700
c.f.s. and the total volume is approximately 15,100 acre-feet.

I11-8



Section III - Water Resource Development

3-01. Lonergan Lake. Lonergan Lake, also known as Coventry Lake,
is the largest of the numerous small lakes, excluding the four res-
ervoirs, in the Papillion Creek basin. During heavy runoff periods
most of the dams of the lakes are uncontrolled or too small to have
a significant effect on streamflow. Lonergan Lake is located on a
tributary of Knight Creek upstream of Damsite 11. The lake was
originally planned for private residential and commercial develop-
ment. Construction of the dam was completed in 1968. The develop-
ment failed to materialize and the project reverted to the U.S. De-
partment of Housing and Urban Development (HUD) which provided the
mortgage insurance under Title X of the National Housing Act.  HUD
planned to sell the 658 acres of land and lake area. In 1977, HUD
was instructed to develop an Environmental Impact Statement post-
poning the sale. On December 13, 1978, HUD sold the lake and land
area to the Ted Reeder Construction Company, a real estate devel-
oper. The development failed and the mortgage defaulted. HUD
resold the 658 acres of land and lake to ConAgra in December 1987.
As of January 1991, the land and lake area is still owned by
ConAgra. Lonergan Lake is shown on Plate 1.

3-02. Lonergan Lake Intake Structures. The Lonergan Lake dam con-
tains two intake structures in the outlet works. These intakes are
a spillway and low level structure. The intakes discharge into the
same conduit and stilling basin. The spillway is utilized to dis-
charge flood waters. The spillway intake structure is a reinforced
concrete (R.C.) drop inlet type and consists of a 30-foot overflow
weir (crest elevation 1206.04 feet above m.s.l.) and contains a &
foot X 4 foot manually operated sluice gate opening (invert eleva-
tion 1196.04 feet above m.s.l.) for lowering of the reservoir level
to facilitate reservoir bank maintenance. A 349-foot long 72-inch
corregated metal pipe (c.m.p.) connects this drop inlet structure
to the 4 foot x 7 foot R.C. box outlet through a 130-foot long,
78-inch diameter c.m.p., ‘at elevation 1173.04 feet above m.s.l.
The double chambered intake tower structure is gated with an elec-
trically (and manually) operated sluice gate and bulkhead gate. An
electrically operated automatic gate opening control is provided
for emergency discharges when the reservoir rises to elevation
1209.04 feet above m.s.l. The gate closes when the water level
drops to elevation 1206.04 feet above m.s.l. The low level intake
structure is connected to the 4 foot x 7 foot R.C. box outlet con-
duit. The conduit is approximately 1,100 feet long. Approximately
385 feet from the intake end of this box conduit, flow from the
72-inch spillway conduit connects at a junction structure. Perti-
nent data on this project is given in Table 8.
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Table 8

Lonergan Lake (Lake Coventry)
Pertinent Data

Embankment

Type

Crest Length, feet

Crest Width, feet

Crest Elevation, ft above msl
Height, feet

Volume of Fill, c.y.

Spillway
Type
Location
Crest Elevation, ft above msl
Crest Width, feet
Conduit Size & Type
Conduit Length, feet
Discharge Capacity at

El. 1210.88 ft above msl
Gates Type & Size

Qutlet Works

Low Level Inlet Type

Low Level Inlet Elevation,
feet above msl

Low Level Conduit Length,
feet

Conduit Type

Conduit Length, feet

Conduit Size

Outlet Invert Elevation,
feet above msl

Stilling Basin Type

Discharge Capacity at
El. 1210.88 ft above msl

Reservoir

Type of Storage

Recreation 2,020
Recreation plus

Surcharge 2,620

Drainage Area
Acres 550

Storage Volume
(acre-feet)

Rolled Earth
1,320

25.0

1214.04

72.0

553,000

Drop Structure & Conduit
left Abutment

1206.04
30.0

72" Dia.
349.0

c.m.p.

487 c.f.s.
Sluice Rising stem, 4 foot x
4 foot, manually operated

78" Dia. c.m.p.

1173.04

130.0

Reinforced Concrete Box
1,094

4' wide x 7' high

1133.54
Impact

668 c.f.s.

Elevation Surface Area
(ft above msl) (acres)
1206.04 116.0
1210.88 132.0

I11-2



3-03. Candlewood Lake and Boys Town Lake. The next largest
non-Corps lake in the Papillion Creek basin is Candlewood Lake. It
was originally planned as Site 17 of the Papillion Creek Project.
Candlewood Lake 1is located on a tributary to the Big Papillion
Creek in Douglas County. It was built for recreation and aesthetic
purposes, for the Candlewood housing addition, just west of the
Omaha city limits, by Sanitary and Improvement District No. 236.
At the normal recreation pool level the storage capacity 1is 420
acre-feet. In addition, a small dam located at and owned by Boys
Town has a storage capacity of approximately 50 acre-feet.
Candlewood Lake is shown on Plate 1.

3-04. Other Federal Flood Control Projects. Besides the four
flood control dams mentioned is this report, two other federal
flood control projects have been constructed by the Corps within
the Papillion Creek basin. One is a channel improvement and levee
project on the Little Papillion Creek. Construction of the project
was initiated in September 1965 and completed in January 1973.
This project extends from the mouth of the Little Papillion Creek
upstream near Maple Street. The other is the Missouri River Levee
Unit R-613. This unit enlarged the Papillion Creek channel and
levee system from the confluence of the Papillion Creek/Missouri
River upstream for a distance of approximately four miles. The
levee system for this project was tied to high ground at a point
just upstream from Highway 73-75. The primary purpose of the R-613
levee was to protect the military installation at Offutt Air Force
Base, in addition to some industrial and agricultural land located
along the levee system. Construction of this project was initiated
in December 1969 and completed in August 1971. Channel capacities
of these two projects are given in Table 6. These projects are
shown on Plates 4 and 5, respectively.

3-05. Papillion Creek Channel Cleanout. 1In 1964, (prior to con-
struction of the R-613 levee) following the June flood, a channel
snagging and clearing and cleanout project was initiated on the
lower three miles of the main Papillion Creek. The project was ac-
complished under authority of Section 208 of the 1954 Flood Control
Act.

3-06. Flood Control Improvements. Over the years other levees and
channel improvements have been made by local interests to improve

flood control. Since 1972 most of the improvements have been made
by the Papio Natural Resources District, the year the District be-
came operational. The authority to form this and 23 other dis-
tricts throughout the state of Nebraska was provided by the
Nebraska state legislature in 1969. The state legislature provided
a taxing power of up to one mill ($.001) for each district. The
Papio Natural Resources district replaced the Sarpy, Douglas and
Washington County Soil and Water conservation District, and the
Papio Watershed Advisory Board, none of which had individual taxing
power. The natural resources districts were also given adequate
authority to become local sponsors and to meet the local assurances
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on all projects at the local, state or Federal level. As of 1986,
the Papio Natural Resources District operates and maintains ap-
proximately 35 miles of levees and channel improvements in the
lower reaches of the Papillion Creek watershed.

3-07. Water Rights. Nebraska state water right priorities operate
on a first-in-time first-in-right basis. I1f necessary, water
rights for the Papillion Creek basin will be policied out of the
State Department of Water Resources office in Lincoln.

3-08. Irrigation. In 1984, 11 parties were registered with the
State of Nebraska to divert streamflow from the Papillion Creek ba-
sin for irrigation; seven located in Washington County, two in
Douglas County and two in Sarpy County. These irrigators have been
granted rights to pump a total of approximately 10.5 c.f.s. from
the streamflow.

3-09. Recreation. The demand for water based recreation near the
City of Omaha is substantial. Existing'recreatioh‘éreas ‘offering
water oriented recreation in the metropolitan area are heavily
used. The facilities have been overtaxed at time of peak use. The
Papio lakes provide opportunities for a spectrum of recreational
activities.
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Section IV - Project History and Description

4-01. Project History. Early local efforts to increase flood pro-
tection by channel improvements and spoil bank levee construction
were generally unsuccessful. In 1961, the Corps of Engineers com-
pleted a Survey Report on Flood Control for Papillion Creek and
Tributaries. The report recommended the Little Papillion Creek
channel improvement and levee project. Construction of the project
started in September 1965 and was completed in January 1973. The
June 17, 1964 flood renewed interest in the development of a basin
flood control plan. In 1967 the Corps completed a new evaluation
review report on flood control in the basin. The plan of improve-
ment in this report was coordinated with the Soil Conservation Ser-
vice and was developed in cooperation with the Papillion Watershed
Advisory Board. The plan recommended 21 reservoirs for flood con-
trol, water quality control, recreation and fish and wildlife en-
hancement. The plan and project was authorized by the Flood Con-
trol Act of 1968 (P.L. 90-483, 90th 'Congress, 2nd Session)
substantially in accordance with the recommendations of the Chief
of Engineers in House Document No. 1349, 90th Congress at an esti-

mated cost of $26,800,000.

4-02. Damsite 16 Construction. Construction of the first dam,
Site 16, was initiated in mid-1972. The dam was closed October 3,

1972. Storage of water began on August, 1973 when the low 1level
gate was closed. Construction was essentially completed in the
fall of 1973. The site was opened to the public for recreation
usage in June 1976. The initial fill of the recreation pool was

achieved October 24, 1977.

4-03. Damsite 11 Construction. Construction of the second dam,
Site 11, was started in mid-1973. The dam was closed August 5,
1974. Storage of water began November 12, 1975 when the low level
gate was closed. Construction was essentially completed early in
1975. The site was opened to the public for recreation wusage in
January, 1977. Initial fill of the recreation pool was achieved
September 2, 1977. The City of Omaha took over operation and
maintenance of recreational facilities in January, 1978. In 1979,
additional construction was completed on the embankment due to
larger than anticipated settlement in the embankment. This work
was contracted to raise the crest in the center of the dam ap-
proximately 3 feet to a maximum elevation of 1154 feet above
m.s.1l., two feet higher than the originally designed crest eleva-
tion. It was estimated that the crest elevation would stabilize at
the design elevation of 1152 feet above m.s.l.

4-04. Damsite 20 Construction. Construction of the third dam,
Site 20, was initiated July 24, 1981. The dam was closed September

21, 1982. Construction was essentially complete in the fall of
1983. Storage of water began March 1, 1985 when the 1low 1level
outlet was closed. Initial fill of the recreation pool was

achieved May 26, 1987.
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4-05. Damsite 18 Comstruction. Construction of the fourth dam,
Site 18, began April 21, 1983. The dam was closed July 15, 1984.
The embankment was completed in November, 1984. Construction was
essentially complete in 1985. Potential water quality problems
delayed the closure. Pollutants from two upstream Sanitation
Improvement Districts (SID) had discharged on occasion to a
tributary inflow. The water quality problem was corrected by
constructing a diversion pipeline to the Elkhorn River in the Fall
of 1989. The low level gate was closed December 7, 1989. The
reservoir is currently filling to the recreation pool level.

4-06. Current Status. A reevaluation of the authorized system of
dams was initiated in December 1981. The study concluded that none
of the originally planned and remaining unconstructed dams be con-
structed because they were either economically infeasible or did
not meet the cost/benefit requirements set forth in Public Law
89-72, the Federal Water Project Recreation Act. The final report
dated March 1985 (revised October 1985) was submitted to Congress
in June 1986. The report recommended construction of 'a channel
improvement project on the Big Papillion Creek from Center to "L"
Streets in Omaha. The report also recommended that the remaining
unconstructed dams be deauthorized. The 1986 Water Resource
Development Act officially deauthorized construction of the
remaining dams.

4-07. Flood Plain Control. The project document required that lo-
cal interests furnish assurances that they would accept or share
certain responsibilities. One of the responsibilities was to main-
tain the creek channel below the damsites free of obstruction and
capable to accommodate reservoir releases. Exhibit I contains
resolutions passed by the Douglas County Board of Commissioners on
September 14, 1971; the City of Omaha on September 28, 1971; the
Sarpy County Board of Commissioners on September 1, 1971 and by the

Papio Natural Resources District in February, 1974. These resolu-
tions include a statement concerning their responsibilities of
maintaining the downstream channel capacities. In 1973, the City

of Omaha zoned the flood plains of the Papillion Creek basin. The
zoning restricts development within the 100-year flood plain in ac-
cordance with Public Law 93-234 which established the National
Flood Insurance Program.

4-08. Local Sponsor. The City of Omaha is the local sponsor of
recreation under Public Law 89-72 at Sites 11, 16, and 18. The
Papio Natural Resources District is the sponsor at Site 20. The
sponsor is required to (1) administer land and water areas for
recreation, (2) pay or contribute in kind, or repay (which may be
through user fees) with interest, one-half of the separable cost
allocated to recreation, and (3) bear all costs of operation,
maintenance and replacement of recreation facilities.

4-09. Project Description. The project, as built, consists of
four dams and lakes: Damsite 11, Glenn Cunningham Lake; Damsite
16, Standing Bear Lake; Damsite 18, Zorinsky Lake; and Damsite 20,
Wehrspann Lake. Their locations are presented in Plate 1.
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Pertinent data is summarized on PD-1.

4-10. Damsite 11 - Glenn Cunningham lake

a. Project Structures. The rolled earthfill dam 1is ap-
proximately 1,940 feet long. The upstream face is protected with
riprap material to prevent wave erosion. The crest of the dam is
15 feet in width, surfaced with a 4-inch layer of crushed rock to
prevent erosion and to provide a suitable surface for maintenance
and other possible emergency use. The crest of the dam was con-
structed to an elevation of 1152 feet above m.s.l., 67 feet above
the flood plain. An ungated grassed spillway is located in the
left abutment of the dam. The spillway crest elevation is at 1142
feet above m.s.l. The outlet works is located right of the mid-
point of the length of the dam and is ungated. A low level gated
outlet is provided near the bottom of the inlet tower to permit
draining of the pool below the multipurpose pool elevation in the
event the drawdown becomes desirable. ‘The inlet tower is connected
to a 4.5-foot concrete pipe conduit which extends beneath the dam
into a stilling basin. A ten-foot perforated drain pipe directs
excess groundwater, originating in the west abutment, into a man-
hole and the outlet conduit near the downstream toe of the embank-
ment. The embankment and outlet works are illustrated on Plates 6,
7, and 8. Outlet ratings are shown on Plate 9. Information
relative to fine gate regulation is presented on PD-1 and PD-2.

b. Reservoir. The 1lake at the top of the multipurpose
pool, elevation 1121.0 feet above m.s.l., has a surface area of ap-
proximately 377 acres, a shoreline of approximately five miles, an
approximate 2.4 mile main body length, and a main body width of ap-
proximately 2,100 feet. Storage allocations of the reservoir are
presented in PD-1. The area-capacity table for Damsite 1l is pre-
sented on Plate 10. '

c. Sediment. The sediment. storage allocation for Damsite
11 was based on a varying sedimentation rate. Average annual
yields of 3,500 tons per square mile during present 1land use,
14,000 tons per square mile during a ten-year urbanization period,
gradually reducing to 1,200 tons per square mile during the follow-
ing years were assumed. The estimated 100-year sediment deposition
for Site 11 is 3,910 acre-feet in the multipurpose pool and 640
acre-feet in the lower portion of the flood control channel. A
sedimentation area-capacity study completed in November 1988 by the
River and Reservoir Engineering Section reported that between the
years of 1976 to 1987 Site 1l storage capacities below the flood
control and multipurpose pool levels were found to have decreased
by 560 and 443 acre-feet per year, respectively. Averaged over the
1ll-year period, the combined depletion rate of the flood control
and multipurpose pools is 50.9 acre-feet per year compared to the
estimated 39.10 acre-feet per year. The measured rate of 50.9
acre-feet per year was considered not out of line comsidering: (1)
the occurrences of above normal rainfall during several years from
1976 and 1987, (2) the higher rates of sediment inflow expected
during such conditions, and (3) the increased rates of sediment
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inflow that should be resulting from urbanization within the basin.
Sedimentation survey ranges are shown on Plate 11.

d. Water Quality. Glenn Cunningham 1is classified as
eutrophic based on nutrient concentrations (inorganic nitrogen and
phosphorus) which result from natural conditions and agricultural

practices within the watershed. Algal blooms usually occur
annually when hot, calm conditions occur. Several algal blooms
occurring within Glenn Cunningham Lake affect both fish and
wildlife enhancement and recreation project purposes. Floating

masses of algae result in odor problems and unaesthetic conditions.
Blue-green algae produce toxins and when concentrated by wind-wave
action, can be lethal to both warm and cold blooded organisms if
ingested in sufficient quantity. Swimming is not allowed at Glen
Cunningham Lake. However, many recreators do wade and an
irritating rash may occur if the skin is exposed to the toxins. One
case of a toxin adversely affecting a human has been reported.

e. Real Estate. The guide control line for Glenn
Cunningham Lake has been established as contour elevation 1147 feet
above m.s.l., being the maximum pool level or 300 feet horizontal
from top of the multipurpose pool at elevation 1121.0 feet above
m.s.1l., whichever is greater. Flowage easements cover only lands
below 1147.0 feet above m.s.l. The area acquired by fee was
1462.37 acres. Flowage easements were acquired on 66.16 acres.

f. Relocation. State Highway 36 located across the upper
end of the reservoir was raised from a low road surface elevation
of 1123.3 feet to 1135.9 feet above m.s.l., the Standard Project
Flood pool level. Elevation 1135.9 feet above m.s.l. was selected
because part of this road embankment will serve as the north side
of the protective levee described below. This road segment, which
included a bridge crossing, was rebuilt to provide four lanes of
craffic. Also located near or within the upper reservoir area are
four large ground petroleum storage tanks and associated storage
and office buildings owned by the National Cooperation Refinery
Association of McPherson, Kansas. The base of one storage tank and
the storage and office buildings are located below the top of the
reservoir flood control zone. Also, 1in this area is a petroleum
pumping station and facilities owned by the Williams Brothers
Pipeline Company of Tulsa, Oklahoma. The pump building and as-
sociated structures are located near elevation 1123 feet above
m.s.l. Pipelines to these facilities were relocated. However, in
ljeu of relocating the main structures owned by the two companies,
a levee was built around the property for protect the lake from
fuel spills from leaking and/or ruptured tanks. Two pumps were in-
stalled on the land side of the levee for dewatering purposes. The
top of the levee is at elevation 1135.9 feet above m.s.l. Other
relocations included moving telephone, electric power and gas
lines.

g. Recreation. Recreational facilities at Glen Cunningham

Lake include two double land boat  ramps, a campground,
hiking/biking trails, and numerous picnic areas. Motor powered
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boats are limited to "no wake". 1In 1990, 2.9 million visitor hours
of use were reported. The area is managed by the City of Omaha un-
der a park and recreation lease.

4-11. Damsite 16 - Standing Bear Lake

a. Project Structures. The rolled earthfill dam is ap-
proximately 1,460 feet long. The upstream face is protected with a
bank of riprap material to prevent wave erosion. The crest of the
dam is 15 feet in width and surfaced with a 4-inch thick course of
crushed rock to prevent rutting and to provide a passable surface

for maintenance and possible emergency use. The crest of the dam
is constructed to an elevation of 1130 feet above m.s.l., 70 feet
above the creekbed. An ungated turfed spillway is located in the

right abutment of the dam. The spillway crest elevation is at 1121
feet above m.s.l. The outlet works is located near the midpoint of
the length of the dam and is ungated. The invert elevation is 1104
feet above m.s.l. A low level gated outlet is provided near the
bottom of the inlet tower to permit draining of the pool below the
multipurpose pool elevation. The tower is connected to a 3.0 foot
diameter concrete pipe which runs through the dam into a stilling
basin. The embankment and outlet works are illustrated on Plates
17, 18, and 19. Outlet rating curves are presented on Plate 20.
See PD-1 and PD-2 for information relative to fine gate regulation.

b. Reservoir. The lake at the top of the multipurpose
pool, elevation 1104.0 above m.s.l. has a surface area of ap-
proximately 126 acres, a shoreline of five miles, a main body
length of 4,700 feet, and main body width of approximately 1,000
feet. Storage allocations of the reservoirs are given in PD-1.
Area-Capacity tables are presented on Plate 21.

¢. Sediment. The sediment storage allocation for Damsite
16 was based on a varying sedimentation rate.  Average annual
yields of 3,500 tons per square mile during present land use,
17,500 tons per square mile during a 10-year urbanization period,
gradually reducing to 1,000 tons per square mile during the follow-
ing years were assumed. The estimated 100-year sediment deposition

is 1,550 acre-feet. 0f this total, 1,320 acre-feet is expected to
accumulate in the multipurpose storage zone and 230 acre-feet in
the flood control zomne. Sedimentation survey ranges are shown on
Plate 22.

d. Water Quality. Standing Bear Lake is classified as
eutrophic based on nutrient concentrations (inorganic nitrogen and
phosphorus) which result from natural conditions and agricultural
practices within the watershed. Algal blooms usually occur
annually during hot, calm weather conditions. Several algal blooms
occurring within Standing Bear Lake affect both fish and wildlife
enhancement and recreation project purposes. Floating masses of
algal result in odor problems and unaesthetic conditions.
Blue-green algae produce toxins and when concentrated by wind-wave
action, can be lethal to both warm and cold blooded organisms if
ingested in sufficient quantity. Swimming is not allowed at
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Standing Bear Lake. However, many recreators do wade and an
irritating rash may occur if the skin is exposed to the toxins. No
reports of human contact with algal toxins have occurred.

e. Real Estate. The guide control line was established as
contour elevation 1121 feet above m.s.l., being the elevation re-
quired for the vertical freeboard allowance from the top elevation
of controlled storage (standard project flood pool) at elevation
1117.0 feet above m.s.l., or 300 feet horizontal from the multipur-
pose pool at elevation 1104 feet above m.s.l., whichever is
greater. The area acquired by fee was 531.35 acres. Flowage ease-
ments were acquired on 6.42 acres.

f. Relocation. Construction of Site 16 required the
relocation of telephone and electric power lines and the raising of
144th Street along the upper reaches of the lake to elevation
1113.0 feet above m.s.l., the 100-year pool plus three feet of
freeboard for wave action. The road culverts on l44th and Ida
Streets were raised to an invert elevation of 1100.0 feet. Since
the Flower Hill Cemetery was strongly opposed to relocation, an im-
pervious levee was built to an elevation of 1117.0 feet above
m.s.1l. to protect the cemetery.

g. Pumping Plant at Flower Hill Cemetery. A  pumping
station was installed at the Flower Hill Cemetery to pump surface
water runoff and underground seepage into the lake. The two pumps
for surface water runoff are vertical, propellor-type pumps. The
first sump pump starts pumping automatically whenever the sump
water level rises to 6.25 feet, thereby actuating the float 1level
switch. It stops pumping when the water level is lowered to 3.25
feet. The second pump activates if the water rises to 6.75 feet.
The two pumps for underground seepage are submersible and have
attached water level sensors which turn the pumps on when water
rises to the appropriate level, and turn the pumps off when the
water level drops to 3 inches. Water for these pumps is collected
by a drainage pipe, 180 feet long, buried 8 to 11 feet below

ground, 5 feet east of the chain link fence. The pumps discharge
through check valves into a 2-inch diameter pipe which carries the
water over the levee. The fence, pumping station, and drainage

system are maintained by the Flower Hill Cemetery Association.

h. Recreation. Recreation development at Standing Bear
Lake includes a boat ramp, hiking/biking trails, picnic facilities
and a model airplane field. Power boating is restricted to
electric trolling motors only. In 1990, 2 million visitor hours of
use were reported. The area is managed by the City of Omaha.

4-12. Damsite 18 - Zorinsky Lake

a. Project Structures. The rolled earthfill dam is ap-
proximately 1,400 feet long. The upstream face is protected by
riprap to prevent wave erosion. The crest of the dam is 15 feet in
width and surfaced with a 6-inch thick course of crushed rock to
prevent rutting and to provide a passable surface for maintenance
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and possible emergency use. The crest of the dam is constructed to
an elevation of 1143.5 feet above m.s.l., 64 feet above the flood
plain. An ungated turf spillway is located in the right abutment
of the dam. The spillway crest elevation is at 1128.2 feet above
m.s.l. The outlet works is located near the left abutment of the
length of the dam and is ungated. The invert elevation is 1110
feet above m.s.l. Two low-level gated outlets are provided near the
bottom of the inlet tower to permit draining of the pool below the
multipurpose pool elevation. A gated mid-level intake is provided
at 1104.25 feet above m.s.l., and a gated low level intake is
provided at 1090 feet above m.s.l. The tower is connected to a
4-foot diameter concrete pipe which runs through the dam into a
stilling basin. The embankment and outlet works are illustrated on
Plates 28, 29, and 30. Outlet ratings are shown on Plate 31.
Information relative to fine gate regulation is presented on PD-1
and PD-2.

b. Reservoir. The lake at the top of the multipurpose
pool, elevation 1110.0 feet above m.s.l. has a surface area of ap-
proximately 253 acres, a shoreline of 5.5 miles, a main body length
of 7,400 feet, and main body width of approximately 3,000 feet.
Storage allocations for the reservoir are give in PD-1.
Area-capacity tables are given on Plate 32.

c. Sediment. The sediment storage allocation for
Damsite 18 was based on a varying sedimentation rate. An average
annual yields of 3,500 tons per square mile during present land
use, 35,000 tons per square mile during a 10-year urbanization
period, gradually reducing to 1,000 tons per square mile during the
following years were assumed. The estimated 100-year sediment

deposition is 3,225 acre-feet. Of this total, 2,785 acre-feet is
expected to accumulate in the multipurpose storage zone and 470
acre-feet in the flood control zone. Sedimentation survey ranges

are shown on Plate 33.

d. Water Quality. Zorinsky Lake has not yet filled.
However, based on preimpoundment nutrient load estimates (inorganic
nitrogen and phosphorus), the lake will be classified as eutrophic.
Zorinsky Lake is expected to act similarly to the other Papillion
Creek lakes where increased turbidity levels will result from wind
and high inflows. Algal blooms are expected to occur when hot,
calm conditions occur. Pesticide levels may reach problem levels
during spring runoff but are not expected to adversely affect
fishing or consumption of fish. Several algal blooms will occur
within Zorinsky Lake and will affect both fish and wildlife
enhancement and recreation project purposes. Floating masses of
algae will result in odor problems and unaesthetic conditions.
blue-green algae will produce toxins and when concentrated by
wind-wave action, will be lethal to both warm and cold blooded
organisms if ingested in sufficient quantity. Swimming will not be
allowed at Zorinsky Lake. It is not expected that anoxic conditions
will develop during such periods sufficient for a major fish kill.
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e. Real Estate. The guide control line was established as
contour elevation 1128.2 feet above m.s.l., being the elevation re-
quired for the vertical freeboard allowance from the top of
controlled storage (standard project flood pool) at elevation
1128.2 feet above m.s.l., or 300 feet horizontal from multipurpose
pool at elevation 1110 feet above m.s.l., whichever 1is greater.
The area acquired by fee was 1000.66 acres. Flowage easements were
acquired on 0.72 acres.

f. Relocations. Construction of Site 18 required aban-
doning approximately 1.4 miles of "F" Street. A section of 156th
Street was relocated around the earthen spillway. A section of
168th Street was raised to an elevation of 1121 feet above m.s.l.
since it was located within the pool area. The existing bridge was
removed and a new one was installed. Relocation of existing tele-
phone, electric and gas transmission lines was also performed.

g. Recreation. Recreation facility development at Zorinsky
Lake are under construction as of January 1991. Facilities include
a boat ramp, handicap fishing pier, hiking/biking trails, picnic
area, horseback riding, and softball, soccer and football fields.
Some facilities will be available for public use in 1991. All rec-
reation development is scheduled for completion in 1992. The area
will be managed by the City of Omaha.

4-13. Damsite 20 - Wehrspann Lake

a. Project Structures. The rolled earthfill dam 1is ap-
proximately 1,810 feet long. The upstream face is protected with
riprap to prevent wave erosion. The crest of the dam is 15 feet in
width and surfaced with a 6-inch thick course of crushed rock to
prevent rutting and to provide a passable surface for maintenance
and possible emergency use. The crest of the dam is constructed to
an elevation of 1131 feet above m.s.l., 59 feet above the creekbed.
An ungated turfed spillway is located in the right abutment of the

dam. The spillway crest elevation is at 1120 feet above m.s.l.
The outlet works is located near the right abutment of the length
of the dam and is ungated. The invert elevation is 1096 feet

m.s.1. Two low level gated outlets are provided near the bottom of
the inlet tower to permit draining of the pool below the
multipurpose pool elevation. A gated mid-level intake is provided
at 1090 feet above m.s.l., and a gated low level intake is provided
at 1077 feet m.s.l. The tower is connected to a 4 foot diameter
concrete pipe which runs through the dam into a stilling basin.
The embankment and outlet works are illustrated on Plate 39, 40,
and 41. Outlet ratings are shown on Plate 42. Information
relative to fine gate regulation is presented in PD-1 and PD-2.

b. Reservoir. The lake at the top of the multipurpose pool,
elevation 1096 feet above m.s.l. has a surface area of ap-
proximately 241 acres, a shoreline of five miles, a main body
length of 7,920 feet, and a main body width of approximately 1,000
feet. Storage allocations of the reservoirs are given in PD-1.
Area-capacity tables are shown on Plate 43.
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c. Sediment. The sediment storage allocation for Damsite
20 was based on a varying sedimentation rate. Average annual
yields of 3,500 tons per square mile during present land use,
17,500 tons per square mile during a 10-year urbanization period,
gradually reducing to 1,000 tons per square mile during the follow-
ing years were assumed. The estimated 100-year sediment deposition

is 2,480 acre-feet. Of this total, 2,140 acre-feet is expected to
accumulate in the multipurpose storage zone and 340 acre-feet in
the flood control zone. Sedimentation survey ranges are shown on
Plate 44.

d. Water Quality. Wehrspann Lake is classified as
eutrophic based on nutrient concentrations (inorganic nitrogen and
phosphorus) which result from natural conditions and agricultural
practices within the watershed. Increased turbidity levels after
periods of high inflow reduces the amount of available 1light and
inhibits the increase of algal populations. Algal blooms wusually
occur annually when hot calm conditions occur. Several algal
blooms within Wehrspann Lake affect both fish and wildlife
enhancement and recreation project purposes. Floating masses of
algae result in odor problems and unaesthetic conditions.
Blue-green algae produce toxins and when concentrated by wind-wave
action, can be lethal to both warm and cold blooded organisms if

ingested in sufficient quantity. Swimming is not allowed at
Wehrspann Lake. However, recreators do wade and an irritating rash
may occur if the skin is exposed to the toxins. No reports of

human contact with algal toxins have occured at Wehrspann Lake.

e. Real Estate. The guide control line was established as
contour elevation 1120 feet above m.s.l., being the elevation re-

quired for the vertical freeboard allowance from the top elevation
of controlled storage or standard project flood pool at elevation
1113.5 feet above m.s.l., or 300 feet horizontal from multipurpose
pool at elevation 1096 feet above m.s.l., whichever 1is greater.
The area acquired by fee was 1184.76 acres. Flowage easements were
acquired for 2.09 acres.

f. Relocations. Construction of Site 20 required the
relocation of telephone and electric power lines, gas lines and two

existing sewage stabilization lagoons. Parts of 156th Street and
Road "A" were abandoned. A bridge on 156th Street was removed and
a concrete box culvert was installed. The road was raised to

1106.0 feet above m.s.l. A connection road, approximately 1600
feet in length was installed between Road "A" and 156th Street. A
36-inch culvert was installed in this connecting road.

g. Recreation. Chalco Hills Recreation Area at Wehrspann
Lake includes picnic areas, a boat ramp, a handicap fishing pier, a
seven mile hiking/biking trail, a nature study area and soccer
fields. Approximately 3.7 million visitor hours of use were re-
ported in 1990. The area is managed by the Papio-Missouri Natural
Resources District.
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Section V - Organization for Water Control

5-01. General. Engineering Regulation 1110-2-1400, dated 24
April 1970, assigns Corps of Engineers water control responsi-
bilities in the Missouri River basin to the Missouri River Divi-
sion Engineer. This Engineering Regulation also permits delega-
tion of certain water control responsibilities to the District
Engineer, in whose area the project is located. The responsi-
bilities for assembly and interpretation of data affecting cur-
rent water control, for carrying out regulation of the reservoirs
according to plans agreed to in advance and accounting of water
in the reservoirs have been delegated to the Omaha District

Engineer. The Division Engineer, through the Missouri River
Division Reservoir Control Center (RCC), monitors and reviews the
regulation activities performed by the District. The re-

sponsibility for the regulation and all associated activities
within the District is assigned to the Water Control Section of
the Hydrologic Engineering Branch in the Engineering Division.

5-02. Normal Period Organization. An organization chart of the
Omaha District is given on Plate 50. The operation of the

Papillion Creek Dams and Reservoirs involves four units of the
Omaha District.

a. Water Control Section, Engineering Division. This
section is responsible for matters pertaining to the regulation

of the reservoirs. It is responsible for acquiring and
validating meteorologic and hydrologic data necessary for
regulation of the projects. The section also makes advance

estimates of streamflow from snow cover and rainfall reports for
regulation purposes and alerts field operating personnel of
potential flood occurrences. The preparation and submission of
the required reservoir regulation reports to higher authority is
also the duty of this group. The scheduling of releases for
water quality improvement, water right compliance, or to lower
pools for maintenance are also accomplished by this section.

b. Operations Division. The Operations Division plans
and directs the maintenance of the projects. They establish the
standards of maintenance and staff the necessary operating per-
sonnel.

c. Missouri River Project Engineer, Missouri River
Project Office. The Project Engineer is responsible for
performing those functions of operation and maintenance and
regulation requested by the Operations Division and the Water
Control Section. TheProject Engineer will delegate his personnel
to perform the functions requested. Standing instructions to
field personnel for flood control regulation of the Papillion
Creek dams and lakes are presented in Exhibit II of this manual.




5-03. Flood Period QOrganization. The normal organization of
the Omaha District is modified during a flood period to manage
the additional duties made necessary by the flood emergency. The
duties in regard to the Papillion Creek project include: (1) to
collect and disseminate flood information; (2) to protect Corps
of Engineers’ property and works; and (3) to obtain high water
marks, rainfall bucket surveys and in an extreme emergency, to
assist in relief and rescue work. These activities take prece-
dence over normal work and are performed by those employees of
the District and the Missouri River Project Office who have been
trained for specific emergency duties. The normal functions of
the District and Project Manager are performed as vigorously as
practical by those units of the normal organization which are not
required for flood duties.

5-04. Procedure for Low Level Gate Requlation. Gated releases
may be required to (1) lower the pool level prior to fish kills,
embankment or outlet works inspection and repair, (2) improve
water quality, (3) expedite flood storage evacuation, and (4)
meet water rights. The Water Control Section will notify the
State Department of Water Resources, the reservoir water right
holder (Douglas County for Dams 11 and 16 or the Corps for Dams
18 and 20) and the local recreation sponsor (City of Omaha for
Dams 11, 16, and 18 or the Papio Natural Resources District for
Dam 20), of any planned gated release before it is made from the
reservoir. The organization procedure to obtain a water right re-
lease is for the owner of a valid water right permit to contact
the Director of the State Department of Water Resources in Lin-
coln, . Nebraska. The Department of Water Resources will then
contact the Water Control Section to make the necessary release.
The Water Control Section will compute the number of crank turns
necessary to make the designated release and notify the Missouri
River Project Office. The Missouri River Project Office will
arrange for the field personnel to make the gate setting.

5-05. Procedure for Water Quality Releases. At Glenn Cunningham

Lake, Damsite 11, a three cubic foot per second (c.f.s.)
discharge for low flow augmentation is required to improve down-
stream water quality. Discharge would be required only from
March through November and would be made from the gated low level
outlet. At Zorinsky Lake, Damsite 18, storage space has been
allocated to provide releases of 1.0 c.f.s. containing a
dissolved oxygen concentration of at least 5.0 ppm during March
through November. At Wehrspann Lake, Damsite 20, water quality
releases are intended to provide a high dissolved oxygen level
for downstream biota during the March to November time period.
To date, water quality releases have not been necessary since
seepage from Damsites 11, 18, and 20 and tributary inflows pro-
vide the recommended flows (Preliminary Reservoir Regulation
Manual for Papillion Creek and Tributary Dams Numbers 11 and 16;
Nebraska, Preimpoundment Water Quality Report, Damsite 18, August
1983; Papillion Creek, Damsite 20 Memo from CEMRO-ED-HC to CEMRO-
ED-A, 11 Dec 1986). Releases for low flow augmentation are not
required at Damsite 16. If water quality sampling indicates,
releases will be made to improve reservoir water quality.




5-06. Regulation Order. The Water Control Section will nor-
mally issue regulation orders directly to the Project Engineer.
All requests for project releases will be referred to the Water
Control Section for approval and issuance of orders. All verbal
orders will be confirmed in writing as soon as possible. A copy
of all orders issued will be furnished to the MRD Reservoir Con-
trol Center. The written order will contain a brief statement
giving the background and reason for issuance of the order.



5-07.

Agencies Involved in Regulation.




Section VI - Collection and Distribution of Basic Hydrologic Data

6-01. General. A system of stream and precipitation gages that
are operated and maintained by the Corps of Engineers and the
National Weather Service exists within the Papillion Creek basin.
Rainfall reports are obtained both from contract observers by mail
and telephone, and by automatic reporting tipping bucket rain gages
via satellite. Meteorological and hydrological data are obtained
by the Water Control Section via computer terminals, from the Na-
tional Weather Service, and from the Missouri River Automated Data
System (MRADS) database. Some stream stage data are obtained by
telephone from gages equipped with telemarks that are maintained by
the Water Control Section. The Papio Natural Resources District
(NRD) maintains a system of rainfall observers for their own use
which report to them monthly. The NRD also maintains staff gages
at various streamflow locations within the basin.

6-02. Stream., Reservoir_and Precipitation Gaging Data. Stream,
reservoir, and precipitation gaging stations located in the
Papillion Creek basin are listed in Tables 9 and 10 and shown 1in
Plate 51.

6-03. Water Quality Collection. The Water Quality Unit samples
the Papio reservoirs, inflows, and releases six times per year:
once during the winter, once during the fall, and four times during
the growing season. Each time physical measurements are taken for
water temperature, conductivity, dissolved oxygen and pH. In addi-
tion, samples are taken for various metals (e.g. mercury, ironm,
manganese), nutrients (e.g. ammonia, nitrate, phosphorus), sus-
pended solids, alkalinity, color, hardness, turbidity, and pesti-
cides.

6-04. Surveys for Sediment Deposition. Table 1l presents the com-
pleted and scheduled surveys of the Papio lakes. These surveys are
utilized in determination of the reservoir sediment deposition and
area capacity analyses.
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Table 9
Stream and Reservoir Gaging Stations
Papillion Creek Basin

Area Telemark
Stream Station sq. mi. Type*  Number

Trib. Big Papio Damsite 16 6.0 R,S,A 496-2155
Big Papio 125th & Fort 126.0 R,W,A 493-1989
Big Papio 80th & "F" 153.0 w --
Box Elder Cr. Damsite 18 16.4 R,S,A --
Knight Cr. Damsite 11 17.8 R,S,A 572-1090
Little Papio Irvington 32.0 R,W,A 571-2421
Little Papio 88th & Maple -- S --
Little Papio Peony Park 36.0 W --
Little Papio AK-SAR-BEN -- R,W --
Little Papio 64th & "L" -- S --
Trib. South Branch Damsite 20 -- R,S,A --
West Branch Papillion 13.1 R,W 339-3133
Papillion Fort Crook 384.0 R,W,A 291-7746

* Gage type abbreviations

R - Bubbler - manometer with recorder

S - Staff

W - Wire weight

A - Automatic reporting satellite Data Collection Platform (DCP)
Note: All of the above-mentioned gages are owned and maintained by
the Corps of Engineers. Gage station locations are shown on Plate
1.

Vi-2



Table 10
Papio Damsite Surveys

Year Damsite 11 Damsite 16 Damsite 18 Damsite 20

1976 X X

1983 X

1984 X X
1985 X

1987 X

1989 X
1992

1997 S S

1998 S
1999 S

2002 S
2007 S S

2009 S

[%2]
(7]

X - Completed survey
S - Scheduled survey

6-05. Evaporation Data. Lake evaporation is determined from the
evaporation pan located at the National Weather Service office.
The office is approximately two miles northeast of Damsite 11.

6-06. Reports to Higher Authority. A monthly report (MRD 0168) is
prepared and forwarded to the Reservoir Control Center, Missouri
River Division for each Papillion Creek project. The monthly re-
ports are prepared by the Water Control Section by use of a com-
puter and software program. The program input data are daily pool
elevations at 2400 hours, daily gated outflows, total month pan
evaporation and precipitation. The program output consists of a
tabular printout of daily pool elevations, outflow, inflow, total
mean inflow, total mean outflow, month end storage, and monthly
storage change (see Plate 52). In addition, a graphical summary
indicating pool elevation for the past year and prior ten Yyears
with an explanation of the last year's operation is prepared and
forwarded to MRD to be included in the annual report on Reservoir
Regulation Activities as requested by the Office of Chief of Engi-
neers.
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Section VII - Analyses and Forecasts Pertinent
To Reservoir Regulation

7-01. Weather Forecasts. General weather forecasts developed by
the National Weather Service consists of daily forecasts of weather
conditions during the next 48 hours, furnished every six hours. A
3-day extended outlook of weather conditions is furnished once
daily and a 30-day forecast of weather conditions is furnished on
the 1lst and 15th day of each month. These forecasts together with
the various weather maps and real-time radar and NWS 6-hour weather
analysis are used by the Water Control Section for advance alerting
of impending heavy rainfall, runoff or flooding situations.

7-02. Short-Range Runoff Forecasts. Water Control engineers esti-
mate inflow into the Papillion Creek reservoirs during flooding pe-

riods. Real-time flood forecasting models utilizing unit
hydrograph options in the HEC-1 flood hydrograph package are under
development for each Papillion Creek damsite. The basic model re-

quires real-time data such as pool elevation, rainfall intensities
and infiltration rates. The unit hydrographs for Damsites 11, 16,
18, and 20 are shown on Plates 12, 23, 34, and 45, respectively.

7-03. Pool Level Probability. Pool elevation probability curves
for the Papio reservoirs are presented on Plates 13, 24, 35, and
46.

7-04. Release Probability. Maximum release rates for selected
frequency events are presented in Table 12.

Table 11
Maximum Release Rates in CFS
Papillion Creek Dams

Event Dam 11 Dam_16 Dam 18 Dam_20
1 Year 92 25 10 15
2 Year 104 36 30 47
10 Year 194 51 120 87
50 Year 354 75 160 113
100 Year 358 120 180 123
SPF 360 156 180 123

7-05. Losses. The losses wused in the design flood computations
for the Papillion Creek Damsites 11, 16, 18, and 20 were selected
giving consideration to the development of the area by the year

2020. In the areas that are projected to remain in agricultural
usage by 2020, the losses are assumed to be 3.00 inches initially
and an infiltration rate of 0.30 inches per hour. For the areas

where urbanization is projected, the above losses will also be used
for the 75 percent portion of the urbanized area estimated to re-
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main in grass or a comparable pervious cover. For the 25 percent
portion of the urbanized area estimated to become impervious (e.g.

streets, rooftops, parking areas), it is assumed that 100 percent
of the design storm rainfall will be runoff.

7-06. Reservoir _ Evaporation. Pan evaporation observations

indicate the annual evaporation from the Papillion Creek reservoirs
to be 41 inches.
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Section VIII - Multipurpose Regulation

8-01. General. Public Law 90-483 stated that, "the project
for flood protection and other purposes in the Papillion Creek
Basin, Nebraska, 1is hereby authorized substantially in
accordance with the recommendations of the Chief of Engineers in
House Document Numbered 349, Ninetieth Congress ...". The Chief
of Engineers recom mended a system of 21 dams and reservoirs to
serve the purposes of flood control, recreation, fish and wild
life enhancement, and water quality control.

8-02. Recreation and Fish and Wildlife. A multipurpose pool
is provided in each reservoir to serve recreation and fish and
wildlife purposes. Since the top of the multipurpose pool is
also the crest of the ungated drop inlet weir, no specific
regulation of water levels is anticipated. Regulation will nor-
mally be automatic in that incoming water will flow via gravity
through the drop inlet type outlet. The ability to maintain a
sufficient multipurpose pool for recreation and fish and wild-
life purposes will be mainly dependent upon inflow. There
should be no difficulty in maintaining a full multipurpose pool
behind the dams during periods of normal precipitation and
inflow. However, serious depletion of the multipurpose pools
may occur during prolonged drought periods. The Nebraska Game
and Parks Commission is in charge of fishery management at all
Papio damsites. They have not requested and do not anticipate
requesting a pool level drawdown at any of the Papio lakes to
enhance fishery habitat.

8-03. Low Level Outlet. A 1low 1level outlet is installed at
each dam to permit draining of the multipurpose pools in ap-
proximately a one month time period, if necessary. This outlet
may also be used to hasten the evacuation of flood storage so as
to avoid damage to Ggrasses and recreational facilities
(reference DM MPC-15, Section IV, paragraph 4; DM MPC-14,
Section IV, paragraph 1-d; DM MPC-39, Section IV, paragraph 4;
and DM MPC-37, Section IV, paragraph 4). The low level opening
may also be used for providing low flow augmentation releases
for water quality purposes, lowering the pool to permit dry
inspection and repair of the outlet conduit, and making water
rights releases.

8-04. Service Outlet and Low Level Drain Rating Curves. For the
service outlet rating curves, three pressure flow curves were
calculated. The curves represent calculations for rough pipe
flow, smooth pipe flow, and a probable operational curve. The
rough pipe flowrating curve was based on a resistance
coefficient from the Colebrook-White equations for an equivalent
pipe roughness height of ks=0.002 for rough pipe flow
conditions. The rough pipe flow condition was used in
determining the capacity of the service outlet. The smooth pipe
flow rating curve was based on smooth flow conditions and was
used in designing the outlet works energy dissipater. The
probable operational curve was calculated based on the average
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of the rough pipe flow and smooth pipe flow resistance
coefficient. The average roughness curve should be a closer
approximation of an operational rating curve for day to day
operation and conditions. For the low level drain, only the
rough pipe flow condition was calculated. The outlet rating
curves for Dams 11, 16, 18 and 20 are presented on Plates 9, 20,
31 and 42, respectively.

8-05. Water Quality Control.

a. Downstream Water Quality Control. It was stated in
House Document No. 349, 90th Congress; "Studies by the Federal
Water Pollution Control Administration indicated that a need
exists for water quality storage within the Papillion Creek
basin”. The plan of development for water quality control in
this document stated that "Eight of the proposed (21) reservoirs
would collectively have sufficient storage to provide the 3
c.f.s. water quality flow requested by the Federal Water Pollu~-
tion Control Administration on Big Papillion Creek, Little
Papillion Creek, and West Branch, respectively”. Based on the
costs of an alternative groundwater pumping project, this stor-
age was estimated to have an annual value of $10,700. Damsites
11, 18, and 20 were included in the eight reservoirs as having
a water quality component 1in the conservation pool. As
presented in this document, Damsite 11 was to have a con-
servation pool of 4,600 acre-feet. Of this storage, 820 acre-
feet was indicated as the water quality storage component.
Subsequently, after recombination of the area-capacity table,
the conservation or multipurpose storage was established at
3,910 acre-feet. Likewise, Damsite 18 was to have a
conservation pool of 4,700 acre-feet with a water quality
storage component of 620 acre-feet. After spillway design
modifications, the conservation storage at Damsite 18 is 3,410
acre~feet. Damsite 20 was to have a conservation storage of
3,700 acre-feet with a water quality storage component of 490
acre-feet. As built, the conservation storage of Damsite 20 is
2,680 acre-feet. The conservation pools are estimated to fill
with sediment in 100 years. To date, water quality releases
have not been necessary because seepage, releases, and/or
tributary inflows at Dams 11, 18 and 20 provide adequate flow.

b. Reservoir Water Quality Control. As stated in 8-05.a.
(above), seepage 1is sufficient to provide the required
downstream flow. Since authorized water quality storage has not
normally been required for downstream uses, it is available for
upstream (reservoir) water quality uses. The Papio Creek
Reservoirs rarely stratify, thus water quality improvements
associated with low level releases are negligible. In the event
that stratification does occur releases can be made via the low
level outlet to allow better quality inflow water to replace the
released volume. Water quality sampling will be utilized to
determine the timing and effectiveness of low level releases.
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8-06. Fish Kills Due to Gate Operation. Fish kills can result
from gate operation, especially during the winter months of
November thru March. Fish seek out the warmth of deep water in
the winter and may congregate near the release gates. When the
gates are opened and fish pass through, they are killed by rapid
decompression. By opening the gates slowly, this problem can be
avoided. A proposed operational scheme would be to (1) open the
gates to one cfs and leave for 15 minutes; (2) open the gates an
additional cfs to two cfs and leave for additional 15 minutes;
(3) open the gates an additional cfs to three cfs and leave for
another 15 minutes; and (4) open the gates to the desired
discharge.

8-07. Water Rights. The reservoirs will be regulated to sat-
isfy water right requests made through the Office of the Direc-
tor of the State Department of Water Resources in Lincoln, Ne-
braska. See Section V, paragraph 5-05.

8-08. Drought Contingency Plan.

a. General. Section 216 of Public Law 91-611, Rivers
and Harbors Act of 1970, gives authority to water control
managers to review the operation of Corps of Engineers
multipurpose projects constructed for flood control, navigation,
water supply and related uses and to report to Congress on the
advisability of modifying the structures or their operation in
an effort to improve the quality of the environment in the
overall public interest. Using this authority, a drought
contingency plan has been prepared for the Papio Lakes Project
using the guidance provided in Engineering Regulation No. 110-2-
1941. The plan is divided into two phases: Phase 1 evaluates
and establishes the limits of project flexibility underexisting
authorities, and Phase 2 evaluates the feasibility of further
action if constraints now existing are removed.

b. Project Flexibility (Phase 1). The existing water
control plan for the Papio Lakes provides for filling the
conservation pool and spilling all excess water over the weir
crest. The project was authorized for flood control, water
quality control, recreation and fish and wildlife enhancement.

No plans were included for irrigation and water supply. Any
request for a water release from the reservoirs during a drought
condition would have to be discussed with and releases approved
by the projects' local sponsor and the storage water right
holder prior to execution. The discussion will include an
assessments of effects of a release on the pool level and the
effects on the authorized project purposes of recreation and
fish and wildlife enhancement.

c. Coordination with other Agencies. The Corps of Engi-
neers' Water Control Section continually monitors precipitation
and streamflow and is alerted to potential flooding and periods
of prolonged deficiencies in precipitation

VIII-3



and streamflow. 1In establishing a drought condition, the water
manager will refer to the data collected and reported by the
National Weather Service and any other agencies or by the
Governor. At the beginning of the growing season, particularly
if the moisture supply is critical, the NWS furnishes a Drought
Severity (Palmer Index) Report weekly. This map of the United
States gives a realistic report of drought conditions throughout
all areas. If a situation of extreme low flow conditions exists
and requests for releases are anticipated, the Office of Chief
of Engineers will be alerted (ER 1110-2-240).

d. Drought Contingency Plan.

(1) Routine surveillance of precipitation, streamflow
adequacy, and the Palmer Index to determine the actuality of a
drought.

(2) Notification to the Office of Chief of Engineers
that drought conditions exist.

(3) Provide drought assistance to public (as deter-
mined by the Emergency Operations Managers).

(4) Coordinate request, information, and effects with
the local sponsors and storage water rights holders.

e. Further Study (Phase 2). No further study regarding re-
lease of water during drought periods is warranted, as there are
no constraints other than that given in (b) above known to
exist.
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Section IX - Flood Control Regulation

9-01. Objectives of Flood Control Regulation. The flood control

storage of the reservoirs will be automatically regulated primarily
for the reduction and prevention of flood damages downstream of the
dams.

9-02. Method of Regulation. In general, the method of flood con-
trol regulation of the Papillion Creek Project Dam and Reservoirs
may be classified as Method B, defined in EM 1110-2-3600. In this
plan the flood capacity is based on control of the project design
flood. The operation consists of releasing the ungated service
spillway capacity corresponding to the pool elevation and storing
the excess inflow.

9-03. Plan of Regulation. Releases for flood control will norm-
ally be automatically controlled by the drop inlet type outlet
structure. Flood control storage requirements for the Papillion
Creek Dam and Reservoir projects were based on containing the Stan-
dard Project Flood (SPF) volume without any appreciable outflow.
The drop inlet type outlet structure was designed to have suffi-
cient capacity to automatically evacuate the flood control zone
within a reasonable period of time in order to provide flood pro-

tection against recurring events. Two different levels an size of
outlet openings in the drop inlet type outlet structure were in-
stalled for this purpose. The reserveoirs behind Damsites 11, 16,

18, and 20 will drain 75 percent of the storage accumulated from
the SPF in approximately 8.9, 8.3, 10.0, and 10.2 days, respec-
tively, and 50 percent in approximately 5.75, &4.25, 4.4 and 4.4

days, respectively. The spillway design flood routings were made
with a beginning pool level at one-half of the storage required to
store the Reservoir Design Flood (RDF). The- SPF was selected as

the RDF for all the proposed Papillion Creek dams (reference DM
MPC-14, Section III, paragraph l-g). A perched spillway crest lo-
cated 4 feet, 6.1 feet, and 6.9 feet above the maximum pools ob-
tained 1in the Reservoir Design Flood routings at Damsites 16, 11,
and 20, respectively, provides additional flood control storage in
each reservoir. Damsite 18 was not constructed with a perched
spillway.

9-04. Supplemental Releases. As 1indicated previously, releases
from the flood control zone are normally automatically controlled
by the ungated drop inlet type outlet structure. However, at times
when the outlet conduit is not under pressure flow, supplemental
releases may be made from the flood control zonme to hasten the pool
drawdown by using the low level gated outlets.

9-05. Emergency Flood Control Regulation. The ungated drop inlet
type outlet structure and emergency spillway will automatically
provide the necessary emergency regulation of the project. No im-
mediate regulation duties are necessary which require the services
of a dam tender.
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9-06. Reports of Reservoir Flood Operation. During severe flood
periods daily summaries of hydrologic conditions and reservoir
regulations will be furnished to the Office of the Chief of Engi-
neers as directed by EM 500-1-1, with an information copy to the
Missouri River Division. Pertinent data specifically required for
reservoirs on these reports are as follows: name of reservoir,
reservoir stage, predicted maximum stage and anticipated date, rate
of inflow and outflow in c.f.s., percent of flood control storage
utilized to date, and any special information particularly perti-
nent to the flood situation. Periodic reservoir reports, as dis-
cussed in Section VI, paragraph 6-04, are also prepared. Addition-
ally, a copy of all regulation orders issued will be furnished to
the Missouri River Division with a brief explanation why the order
was issued.
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Section X - Examples of Flood Control Regulation

10-01. General. Descriptions of the Standard Project Flood (SPF)
and the Probable Maximum Flood (PMF) are given in paragraphs 2-14

through 2-18, The SPF was selected as the reservoir design flood
and the Probable Maximum Flood was utilized in the design of the
spillway and the top of the dam elevation. Numerous reservoir

routings were made in determining the most economical balance
between land costs, spillway excavation, and embankment fill height
for the PMF. The final configuration of the embankment and
spillway were based on these routings.

10-02. Design Routings for Damsite 11. The reservoir design rout-

ing, reservoir draining characteristics, and spillway design or
Probable Maximum Flood routing for Damsite 11 are given on Plates
14, 15, and 16. The Reservoir Design Flood storage will drain from
full level to half full level in 5.75 days. . The half full Reser-
voir Design Flood storage level was selected as the beginning pool
level in the spillway design routing of the PMF. The spillway has
a perched crest elevation located 6.1 feet above the maximum pool
resulting from the Reservoir Design Flood routing. The PMF routing
allows 5 feet of freeboard between the maximum pool elevation
reached in the routing and the top of dam elevation.

10-03. Design Routings for Damsite 16. The reservoir design
routings, reservoir draining characteristics, and spillway design
routing for Damsite 16 are given on Plates 25, 26, and 27. The
Reservoir Design Flood storage will drain from full level to half
full 1level in 4.25 days. The half full Reservoir Design Flood
storage level was selected as the beginning pool 1level in the
spillway design routing of the PMF. The spillway has a perched
crest elevation located 4 feet above the maximum pool resulting
from the Reservoir Design Flood routing. Three feet of freeboard
exists between the maximum pool elevation reached in routing the
PMF through the reservoir and the top of dam elevation.

10-04. Design Routings for Damsite 18. The reservoir design rout-

ing, reservoir draining characteristics, and spillway design or
Probable Maximum Flood routing for Damsite 18 are given on Plates
36, 37, and 38. The Reservoir Design Flood storage will drain from
full level to half full level in 4.4 days. The half full Reservoir
Design Flood storage was selected as the beginning pool 1level in
the spillway design flood routing of the PMF. The spillway does
not have a perched condition. The PMF routing allows 5.3 feet of
freeboard between the maximum pool elevation reached in the routing
and the top of dam elevation.

10-05. Design Routing for Damsite 20. The reservoir design rout-

ing, reservoir draining characteristics, and spillway design of
Probable Maximum Flood routing for Damsite 20 are given on Plates
47, 48, and 49. The Reservoir Design Flood storage will drain from
full level to half full level in 4.4 days. The half full Reservoir
Design Flood storage level was selected as the beginning pool level
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in the spillway design routing of the PMF. The spillway has a
perched crest elevation located 6.9 feet above the maximum pool re-
sulting from the Reservoir Design Flood routing. The PMF routing
allows 5.2 feet of freeboard between the maximum pool elevation
reached in this routing and top of dam elevation.



Exhibit I

Resolutions by Local Interests

- Douglas County
- City of Omaha

- Papio Natural Resources District
(Initially Sarpy County)



SSOAD T COUNTY COMMIGT'ONERS

TCUGLAS COUNTY, NSRASKA

Gasa!l--l  VWYEREAS, the project for flood protection and other purposec in
the Papillion Creek Basin, Nebraska was authorized by Public Law 9C=-483
(82 stat. T43) substantially in accordance with the recommendations of the
Chief of Engineers in House Document Numbered 349, Ninetieth Congress;

WHEREAS, the aforesald recommencations of the Chief of Eangineers
include construction of a system of dams and reservoirs at locatlons
throughout the Papillion Creek basin to serve the purposes of flood control,
recreation, fish and wildlirfey enhancement, and water quality control, with
local interests to reimburse certain costs in accordance with the Feceral
Water Project Recreation Act (Public Law 89-72) and with local interests
to furnish certain assurances of local cooperation satisfactory to the
Secretary of the Arxzy;

WHEREAS, Douglas County intends, directly or by appropriace
agreements with agencies of the State of Nebraska and other political sub-
divisions or bodies of the State of Nebraska, to furnish the necessary
assurances of local cooperation with respect to those dams and reservoirs
and downstream channels situate in the County;

WHEREAS, Douglas County, also in cooperation with the Corps of
Engineers, the,é various agencies of the State of Nebraska and other political
suodivisions or bodies of the State of Nebraska, has been and is attempting-
to preserve the reservoir sites and downstrean channels to assur2 their
feasioility at the lowest possible investment of pudlic funds through
various means; and

WHZRPEAS, Douglas County has been requested by the Corps of Ingin-
eers to reiterate its intentions with regard to the reservoirs and downstireaa
c¢hannels at this time so the project may proceed;

NOW, THEREFORE, BE IT RESOLVED with respect to each reservoir
ard downstream channels situated within the County of Douglas, itnat the
County of Douglas will::

1. Maintain the Papillion Creek channels downstream {rom the

dam sites free of obstructions and available to accommodate

reservoir releases and uncontrolled flow;

2. Insure that all new bridge construction, and f{uture moci-
fication of existing bridges, downstream from reservoirs of
the proposed system, shall have hydrauliic capacity acceptabdie
to the Chief of Engineers;

3. Provide guidance and lecdership in preventing unwise and
uneconomical future development of the flood plain areas Uy
encouraging prudent use of flood proofing, land regulation
.planning, or other flood plain management technigues to reduce
: flood losses;

4. Holéd and save the United States free from all damages
arising from water-rights claims resulting from the construc-
tion and operation of the reservoirs;
' 5,. Exercise, to the full extent of their legal capability,
- econtrol-against removal of streamflow mace avallable for water
quality cont:rol; .

6. Assure that in accordance with Sections 210 and 305 of the
Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970 (Public Law 91-646) and implementing
regulations: ° -

. a. Fair and reasonable relocation payments and assist-
ance shail be provided to or for displaced persons, as are
recuired to be provided by a Federal agency uncer Sections 202,

203 and 204 of sald Act;
b. Relocation assistance programs offering the services
deéseribecd '‘n Section 205 of said Act scali be provided to such
displaced persons,;



e. Within a reasonable period of time prior to dis-
placement, decent, safe, and sanitary replacement dwellings
wiil be available to displaced persons in accordance with
Section 205{c)(3) of said Act;

. d. In acquiring real property it will be guided, to the
greatest extent practicable under State law, by the land ac-
quisition policles in Section 301 and the provisions of Section
302 of said Act; and

e. Property owners will be paid or reimbursed for necess~
ary expenses as specified in Sections 303 and 304 of said hct.

: Provided, however, tha% for the period prior to 1 July 1972 L=

will be requirec to comply with the requiremenss of said Act and implementing
regulations only to the extent compliance is permissible under applicabdle
State law, provided f{urther, that an opinion of 1its Chief Legal Jfficcer I3
furnished with respect to any payments and services which it maintains ic
cannot provide pursuant to said Act under applicable State law for salic

period prior to 1 July 1972.
Dated this 145 day of September, 1971, at Omaha, Neoraska.

DOUGLAS COUNTY BOARD OF COUNTY
££COMHISSICHE

Saceniel Oy Zasse
=asslu
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STATEMENT CF FINZNCIAL ASILITY

I, Saa J. Howell, Treasurer of the County of Dsuglas, nabraska, and
& ageat for the Papio Watershed Cocrd (an cgency of this county) do hareby

o ) . . - " ~d s o
c.-r':i.y thet such 202nCy has 4ta—nanneca. e Tdpamad 2l A WSO E A e amem it

e smamA_amm.a T mmdad oy b P B et e e e ¢ s et b,
Rl ssatnibutionadacee. T T T b D4l Lire ET U e v e d

A o . ® s T & e S n - ey e .o — o R Gapa— ¥ o = e
S4e sasivey s RZver gl vensthoriougtas=tsomy=iord-o= ooy

A S T Auguss 31, 1971, &= a balance of Seven
fuadred Fifty Sight Thousand Nina Hundred S

($758,907.84).

even Lollars and fighity Four Cents

;Da:ad tals Z‘ cay of Octoler, 1571.

0 EIX) M Crar W v

1. vona J. Cavenaugh, Chairman of <ho Soard of County Commissicners for
the County of Douglas, Nebraska, hereby certivy that the Papio UYatershad Coard
(cn agency of this county) has the necassary ability to m=ke “in like* cen-
ribetions o7 propc}ty. services, laber, equibmani ang
fulvill its assurances to the United Staszs of Azarica, herciorcis ¢civan ang
&s cenwafncd in a cerscin Resoiution of ascurances &acplad by suga county pricr
to the.exe:::1cn ¥ this statement.

/

Datec this

day of Ceteber, 1971.

IR T b iv e ety WD

an B
COUNTY/3CARD OF COUnTY CCiuISSICIERs




Certificaio of Attarmey
In Support of Assurancos of Local Cooporasicn

For 7lood Cantrol Projcct

Sho wndercizmod Atiarnoy at Lav, a3 tha County Attorncy Jer tka

Cc::.ty.oz‘ Neoetom » which gald County Loz under-

taken %9 ast as loca) SPARSOr Of Pomd e Fenats ool Metvdoedan S menlp

Slosd Centiol 2rolast, heraby cortifies thas the said County of pavacon

» acting by and through i4s Boosd of Cemmizsicmars »

Zas tho statutory smd legal sutherity to:

3

l. Proviis tlo necassary assurances required by federzl low 2

.
tho cansirucilon, oporation and =aintonance of tia =ojacs.,

2. Colloct, appropriate and expena tRo nocessary =zeniecs asmdi Sumcs
L0 B9 providad by it for the canstn-x:tian, operation and maintenanco of tho
=ojsct.

3. Contract with tho United Statos for W80 purposes eanzarztod i

this Certificata and for the canstruction, oparation and Zaintananco of tho

prQJ;:to .

In Witness wharcofd I have Zade and exocuted this Cortifiszto tiis

ZLANNE =% w7l

Douglas Coumsy, Nobracia



STy €+ gMAMA
COUNCIL CHAMBER

Omaba, Ncbr._.._....__....._septembﬁI.-Zﬁ.;........w_Jl
RESOLVED 3Y THE CITY COUNCIL OF THE CITY OF OMAHA:

. WEEREAS, the project for flood protection and other purposes
in the Papillion Creek Basin, Nebraska was authorized by Public.
Taw 90-483 (82 Stat. 743) substantially in accordance with the re-
commendations of the Chief of Engineers in House.Document Numbered

349, Winetieth. Congress;

WEEREAS, the aforesaid recormendations of the Chief of En-
gineers include construc=ion of a system of dams and reservoirs
at locaticns throughout the Papillion Creek basin to serve the
purposes of flood control, recreation, fish and wildlife ennance-
ment, and water guality cortrol with local interests to reimburse
certain costs in accordance with the Federal Water Project Re-
creation Act (Public Law 89-72) and with local interests to fur-
aish certain assurances of local cocperation satisfactory to the
Secretary of the Army; and '

a8 e

Sp e 2
L T

WEEZREAS, the City of Omaha has .indicated its intent to coop-=
erate with the Corps oi Engineers in developing the recreational
potential of Site 11 and to furnish assurances satisfactory to the
Secretary of the Army in accordance with. the Federal Water Project
Recreation Act (Public Law 89-72);

NOW, THEREFORE, BE IT RESOLVED with respect to Site 11, that
the City of Omaha will: '

1. Eold and save the United States free from all damages
arising from water-rights claims resulting from the construction
and operation of the reservoizrs; ' :

2. pProvide guidance and leadership in preventing unwise and
uneconomical future development of the flood plain areas by en-=
couraging prudent use of flood proofing, land regulation planning,
or other flood plain management techniques to reduce flood losses;

3. In accordance with the Federal Water Project Recreation

a. Administer project land and water areas for recrea-
tion and fish and wildlife enhancement;

Councilman

A pted—

City Clerk

Approved




S TV CF CMAMA -

COUNCIL CHAMBER

Page 2 Omaba, Nzbr Septemher 28, 197
RESOLVED (f;

b. Pay, contribute in kind, or repay (which may be
through user fees) with interest, one-half of the separable first
cost of the project allocated to recreation and fish and wildlife
enhancement, the arount involved being currently estimated at '
$521,500 for Site 1ll; e

c.. Bear all costs of operation, maintenance, and re-
placement of lands and facilities for recreation and fish and
wildlife enhancement an annual amount currently estimated at
§125,700 for Site 1ll; -

4. Assure access to all members of the public odbequal terms;

S. Operate and maintain for the life of the Federal Project
the recreation aréa,and‘all;facilities,ins;alled pursuant to.the —
agreement and in accordance with the manual, and any amendments Y7
thereto, provided by the District Engineer; .

6. Provide assurances of compliance with Department of
Defense Directive 5500.11, Nondiscrimination in Federally Assisted
Programs, published in the federal Register, 31 December 1964, and
any amendments thereto or implementation thereof, as may be re- (;;
qguired by the Secretary of the Army. ' . N~

78T/6 -

S 28 1971

Adopted.cmenmcsnns

Approved . . ../3 / / A l’



RESOLUTION

Board of Commis;ioﬁérs of Sarby County, ﬁebraska

WHEREAS, - resolution of this Board of Commissioners of
September 1, 1971, Sarpy County gave to the United States
Corps of Engineers (hereinafter referred to as 7the Corps") a
statement of the intention of the County to furnish the neces-
sary assurances of local cooperation with respect to those
reservoirs and downstream channels within the Papillion Creek
and Tributaries Project, which are situated within in Sarpy
County, and;

WHEREAS, ‘the Papio Natural Resources District (hereinafter
termed "the District”) assumed existence on July 1, 1972 and
has_the authority to provide to the Corps the necessary assurances,
of local cooperation for the project; and, '

WHEREAS, this Board desires to have the District assume
the responsibility of giving assurances -of local cooperation
for reserv7irs and downstream channels within the aforesaid
Project which are situated in Sarpy County, and desires to
enter into an agreement with the District regarding the as-
sumption by the District of such responsibility, in the form as .
attached to this resolution as Exhibit "A" and incorporated.
herein by reference, entitled "Memorandum-Papillion Creek and
Tributaries Project-Sarpy County, Nebraska."

NOW, THEREFORE, BE IT RESOLVED that the Chairman of the
Board of Commissioners of Sarpy County, Nebraska, be, and he
is hereby;-authorized and directed to execute for ardon behalf
of Sarpy County the agreement in the form as attached hereto as
Exhibit "A" to this resolution, providing for the assumption
bg the Papio Natural Resources District of the local sponsor-
ship of the Papillion Creek and Tributaries Project in Sarpy
County. ' T

DATED this day of /-

County, Nebra

Attest:

EOUD Ly !!cré i;




RESOLUTION

WHEREAS, the project for £lood protection and other purposes
in the Papillion Creek Basin, Nebraska was authorized by Public
taw 90-483 (82 stat. 743) substantially in accordance with the
cecomnendations of the Chief of Engineers in House Document Numbered
349, Ninetieth Congress; *

| WHEREAS, the aforesaid recommendations of the Cief of
Engineers include construction of a system of dams and reservoirs
at locations throughout ‘the Papillicn Creek Basin to serve the
purposes of f£flood contxrol, recreation, fish ana wildlife enhance-
ment, and water quality control, .with local interests to reimburse
certain costs in accprdanco’with the Pederal Water Project = .
Recreation Act (Public Law 89-72) and with local interests to
furnish certain assurances of local cooperation satisfactory to
the Secretary of the Axmy; '

WHEREAS, the County intends, directly or by appropriate
agreements with agencies of the State of Nebraska and other poli-
tical subdivisions or bodies of the State of Nebraska, to furnish
the necessary assurances of local cooperation with respect o
those dams. and reservoirs and downstream channels situate in the.

-County:

WHEREAS, .the County, also in cooperation with the Corps of
‘Engineers, the vazigus agencies of the State of Nebraska and
other .political subdivisions or bodies of the State of Nebraska,
has -been and is attempting to preserve the Feservoir sgites and
downstream channels to assure their feasidbility at the lowest
possible investment of publ.ic funds through various means, in-
cluding the aforesaid advance of funds: and

WHEREAS, the County has been requested by the Corps of Engineers
to reiterate its intentions with regard to the reservoirs and
downstream channels at this time so the project may proceed;

NOW, THEREFORE, BE IT RESOLVED, with respact to each reser-
voir and downstream channels situated within the County of SarpY,

that the County of Saxpy will: )

. .

1. Maintain the Papillion Creek channels downstream from
the damsites free of obstructions and available to accommodate
reservoir releases and uncontrollaed f£low;

2. 1Insure that all new bridge coﬁsiruction.'and future
modification of. exicting bridgés, downstream from reservoirs of the
proposed systenm, shall have hydx ulic‘capacity acceptable to the-

‘Chief of Engineers;



3. Provide guidance and leadership in preventing unwise
and uneconomical future development of the flood plain areas
by encouraging p:udent use of flood proofing, land regulation
Planning, or othex’ £lood plnin management tochniquea to rosduce :
flood losscs-

-
.

4. Hold and save the United States fzee from all damages
arising from water-r;ghts claims resulting from the construction
and operation of the'reservoirs;

‘5. Exercise, éé the full extent of their legal capability,.
_eontrol against remqyal of streamflow made availablc for water’
quality cont:ol- . . .

6. XAssure that'in accordance with Sections 210 and 305 of the
Tniform Rélocation Aaszstanco and Real Property Acquisition
‘Policies Act of 1970 (Publ;c Law 91-646) and xmplcmcnt;ng regula=-
Utxons-' ’

a. ?air ana reasonable relocation payments and
'assxstance shall be provided to or' for displaced
persons, ;s are required to be prov;ded by a
Federal agency under Sectxons 202, 203, and 204
'o£ said- Act;

b Relocatxon assistance programs offering the
' sexvices desc:ibed in sectioun 205 of said Act
shall be: provxded to such displaced pexrsons;

‘6. Within? a zeasondble period of time prioz to
d;splacement, decent, ‘safe, and sanitary replace-
"ment dwellzngs will be available to displaced
versons in accordance with Sect;on 205(c)(3) of gaid

Act:

d. In acquiring real property it wxll be guided, ' to
the greatest extent practzcable under State law, by
the land acquisition policies in Section 301 and the
provisions af Section 302 of said Act; and

e. Property owners will be paid or reimbursed for
necessary expenses as specified in Sections 303 and
304 of said Act. o

PROVIDED, HOWEVER, that for the pericd prior to July 1, 1972,
‘i+ will be required to comply with the requirements of ‘said Act
and implementing regulations only to the extent.compliance is
permissible under appl;cable State law;*

PROVIDED,'FURTHER, ‘that an opinzon of its cﬁzef Legal Officer
is furnished with- respect to. any payments. and sorvicon wh;ch it



pursuant to said Act under-applicable

maintains it cannot provide
1, 1972,
7

.stato la&'for naidfre:iod prior to July

. -

DATED this _/_ day of _«
Papillion, Nebraska. o » ‘//

: //,’ '!:/ /.-&".47;‘_(,4,«4’5

CEAIRMAN, BOARD OF COUNTY
cw:s“/s&oms

L, 1971, at

CERTIFICATE

. " I hereby certify that this is a true copy of the Resolution
duly adopted at a regular meeting of the Board of County commissioners
of: Sarpy County, Nebraska, on (TniyZ/fi [ . 1971 - -

NEBRASKA



MEMORANDUM

Papillion Creek and Tributaries Project - Sarpy County, Nebraska

THIS MEMORANDUM is made by the COUNTY OF SARPY, a govern~
mental subdivision of the State of Nebraska, acting by and
through its Board of Commi;sioners (Qereinafter termed "the.
County") and the PAPIO NATURAL RESOURCES DISTRICT, a political
subdivision of the State of Nebraska acting by and through
its Board of Directors (hereinafter termed *the District"),
for ‘the approval of the UNITED STATES OF AMERICA, acting by
and through the UNITED STATES ARMY CORPS ‘OF ENGINEERS (herein-.
after termed "the Corps")

VHEREAS, the Papillion Creek and Tributaries Project
(hereinafter termed "the Project"), for flood brotection and
other purposes in Washington, Douglas and Sarpy Coumties,
Nebraska, was authorized by Public Law 90-483 (82 Stat. 743);
~and’ . . T .

WﬁEREAS, by a resolution of its Board of Commissioners
of September 1, 1971, a copy of which is attached hereto as
Exhibit "A" and incorporated herein by reference, the County
gave to the Corps a statement of the intention of the County
to furnish the necessary assurances of local cooperation with

. respect to the reservoirs and downstream channels within the
Project which are situated in Sarpy County; ard,

WHEREAS, the District assumed existence om July 1, 1972
by virtue of Sections 2-3201 to 2-3261, Rev. Stat. Supp. Neb.,
and has the authority pursuant thereto to provide the necessary

assurances of local cooperation for the Project; and,

nnv-vw.-u- e Puembes Jaadwan &a .-J.LJ--.. om Abmbamants &

N LrLtan tar ) WElEr WU LW WW W RS WWw WW @ weam e - - -



7. 1f those parts of the Project subject to this
Memorandum are applicable Projects within the
meaning of Public Law 91-611, Title II, 8221
(42 usC § 1962d4-5b), as amended assume re-
sponsibili:y and pay damages, 1f necessary, in
the event of failure to perform in accordance
with Section 221 of P.L. 91-611.

For and in consideration of the assumption by the ﬁistrict

of the County's assurances of local cooperation for the Project,

IT IS AGREED between the County and the District that,
within thirty (30) days after the County shall be notified by
the Corps or the District of the approval of this Hemorandum
by the Corps, the Councy shall assign such personnel as may be
necessary to assist ‘the District to prepare an inventory of all
tangible property, both real and perscnal, acquired and now
held by the County for and in comnection with the Project.

The County further agrees.to convey good sﬁd wmarketable title
to any and all ;uch perscnal property to the District, and

quitclaim a:ny and all such real property to the .Di.strict, upon
the request of the District, and do all other tﬁings necessary

to assist the District to effectuate such eyances.,

Executed this 4 day of

by the Commty of Sarpy, Nebraskd (the'Cotmf:y.).

Attest:
i @mm1SS1ONers

Executed this 2 day of v; J,é"- , 19 74"

by the Papio Natural Resources District (the District).

Al mwn S e T PTL IO
Attest: "Chairman, Board ok Directors

Secretary ) /
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APPROVAL

The Corps does heregy ;pprove the ivith_clrawal iby the County
of its statement of intention to provide local assurances for
the Project, does hereby release and discharge the County from
all responsibility in connection therewith, and does hereby
accept the District's statement of intention to provide such

assurances, as described in the foregoing Memorandum.

Executed this 2 y day of /5744 » 19 7Y

by the United States of America (the C¢:>0rps).

Colonel, Corps of Enginsers
District Engineer



tion and in order to assume the same responsibility as the
County had assumed in its.resolution of September 1, 1971, the
District desires to provide to the Corps a statement of the

District's intention to furnish the necessary assurances of

- .

local cooperation with reépect to reservoirs and downstream
channels within the Project which are situated within Sarpy

County.

NOW THEREFORE, subject to the approval of this Memorandum
by Ehe-Corps, the County and the District do state as follows:

l. The County does hereby withdraw its statement of
‘ intention to provide local assurances for each
. Project reservoir and downstream channels situated
within Sarpy County, as shown on Exhibit "A" hereto.

2. With respect to each Project reservoir and down-
stream channels. situated within the boundaries of
Sarpy County, Nebraska, the District intends to fur-
nish, upon request of the Corps, assurances of local
cooperation satisfactory to the Secretary of the
Army that the District will: ) ’

1. Maintain the Papillion Creek channels downstream
from the damsites free of obstructions and avail-
able to accommodate reservoir releases and unm-
controlled flow;- . .

2. Insure that all new bridge construction, and
future modification of existing bridges, 'down-
stream from reservoirs of the proposed system,
shall have hydraulic capacity acceptable to the -
Chief of Engineers;

3. Provide guidance and leadership in preventing un-
wise and uneconomical future development of the
flcod plain areas by encouraging prudent use of
£flood proofinf, land regulation planning, or
other flood plain management tecgniques to re-
duce flood losses; :

4. Hold and. save the United States free from all

. damages arising from water-rights claims result-
ing from Lhe counstruction and operation of the
reservoirs; '

5.. Exercise, to the full extent of their legal
: capability, control against removal of stream-
flow made available for water gquality control;

6. Comply with the Tequirements of the Uniform Re-

- . . . .
o, . qe L4 oo e - - .
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tion Policies Act of 1970, Public Law 91-646;
and '



RESOLUTION

‘Board of Directors, Papio Naturgl,ﬁesources District

WHEREAS, by resolution of the Sarpy County Board of Com-
missioners (hereinafter termed "Sarpy Coumty Board") of
September 1, 1971, the Sarpy County Board gave to the United
States Army Corps of Engineers (hereinafter referred to as
‘"the Corps") a statement of the intention of the County to
furnish the necessary assurances of local cooperation with
respect to those reservoirs and downstream channels within the
Papillion Creek and Tributaries Project, which are situated
within in Sarpy County; and,

WHEREAS, the Papio Natural Resources District (herein-
after termed "the District") assumed existence . on July 1,
1972 ‘and' has the authority to provide to ‘the Corps the neces-
sary assurances of local cooperation for the project; and,

WHEREAS, the Sarpy County Board has requested that the
District assume the responsibility cf giving assurances of
local cooperation for reservoirs and downstream channels with-
in the aforesaid Project which are situated inm Sarpy County,
and has asked the District to enter into an agreement with
the County regarding the assumption by the District of such
responsibility, in the form as attached to this resolution as
Exhibit "A" and incorporated herein by reference, entitled
"Memorandum-Papillion Creek and Tributaries Project-Sarpy
County, Nebraska.” '

NOW, THEREFORE, BE IT RESOLVED that the Chairman of the
Board of Directors of the Papio Natural Resources District be,
and he 'is hereby, authorized and directed to execute for and
on behalf of the District the agreement in the form as attached
hereto as Exhibit "A" to this resolutiocu, providing for the
assumption by the Papio Natural Resources District of the local
sponsorship of the Papillion Creek and Tributaries Project in
Sarpy County. ’

DATED this 7th  day of Fabruary y 1974,

Mark Gautier being Secretary of the Board of the Papio Natural
Resources District does hereby certify that the above and fore-
going resolution was passed at-a duly constituted meeting of the
Board of Directors of the Papio Natural Resources District held
on February 7, 1974, as the same appears in the records of the
said District.’ . :

\

(2 T clt
Mark O. Gautier
-Secretary. '
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Standing Instructions to Field Personnel
For Regulation of

Papillion Creek Dams and Reservoirs



Standing Instructions to Field Personnel

For Regulation of
Papillion Creek Dams and Reservoirs

1. General. Reservoir regulation during flood periods is normally
automatic. The service of operating personnel is not required un-
less opening the low level outlet gates is necessary and prudent to
expedite the evacuation of flood storage or to reduce the duration
of flooding of the recreational facilities. At high flood control
pool levels, however, the main outlet conduits will be under pres-
sure flow conditions and the opening of the low level outlets will
have no effect on the total dam discharge. Releases of water
through the low flow outlets may also be made to meet requirements
for water rights, water quality and for lowering the pool to permit
inspection and repair of the project.

2. Responsibility.

a. The decision to open the low level gated outlets are the
responsibility of the Water Control Section, Hydrologic Engineering
Branch, Engineering Division, Omaha District Office (telephone num-
bers 221-4608, 4607, or 4610). Inquiries relating to regulation of
the reservoir are to be referred to the Water Control Section for
response. The Water Control Section prepares reports of daily res-
ervoir pool levels and reservoir inflow and outflow.

b. The City of Omaha has the prime responsibility for routine
inspection and maintenance of Papillion Creek Dams 11 and 16. The
Missouri River Project Office of the Corps of Engineers has the
prime responsibility for routine inspection and maintenance of
Papillion Creek Dams 18 and 20. Inspection of the projects to de-
termine maintenance requirements is covered in the respective Op-
eration and Maintenance Manuals. Major repairs to the embankment,
spillway, outlet works, and channel at all four projects are ac-
complished by the Corps of Engineers. The Project Engineer will
provide personnel to open or adjust the low level outlets at all
four projects as ordered by the Water Control Section.

3. Observation.

a. A telephone telemetering device has been installed at
Damsites 11 and 16 in conjunction with the reservoir pool gage and
may be utilized by Area and District personnel to obtain pool level

readings:

b. All four projects have been equipped with satellite Data
Collection Platforms (DCP) which transmit pertinent reservoir data
to the Water Control Section. This equipment is maintained by Wa-
ter Control Section personnel. Rainfall observers have also been
contracted for data collection near the dams.



c. The Project Office or City of Omaha should notify Water
Control Section personnel of any reports of rainfall in the basin
over 3.0 inches.

4, Reports. If a pool level rises so that there is a high pos-
sibility of emergency spillway operation, the Project Engineer or
City of Omaha should immediately contact the Water Control Section
personnel for instruction. If this is not possible, contact the
Omaha Police and Civil Defense, and dispatch an observer to the
project and warn downstream interests of potential high discharges.
Attempts should continue to be made to contact the Water Control
Section personnel. Duties outlined by the District’s Natural Di-
saster Activities Manual should also be performed.

5. Personnel. A telephone directory of Water Control Section per-
sonnel and Missouri River Project Office personnel are updated pe-
riodically and provided to all interested parties.
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—- Dam Site #11



PAPILLION CREEK BABIN
DAM SITE #11 — GLENN CUNNINGHAM LAKE
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PAPIO PROJECT - SITE 1

AREA - CAPACITY TABLES

U.S. ARMY ENGINEER DISTRICT, OMAHA
OMAHA, NEBRASKA
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PAPIO CREEX SITE 11 EFFECTIVE 07 DEC 1987
AREA IN ACRES

( 1987 SURVEY )

ELEV 0 1 2 3 4 5 6 7 8 9
1090 0 ] o ] 0 Q 0 0 0 "
1100 18 23 30 38 49 59 &7 76 89 107
119 125 140 156 176 199 225 248 270 295 322
1120 350 377 403 430 456 481 507 533 559 586
1130 613 638 664 692 72z - ™. 779 . 808 . 84 878
1140 916 954 91 1027 1063 1099 1135 1170 1.206 1243

1150 1280



PAPIO CREEK SITE 1 EFFECTIVE 07 DEC 1987
CAPACITY IN ACRE-FEET

( 1987 SURVEY )

ELEV 0 1 2 3 4 5 6 7 8 ?
1090 0 e 0 0 o 0 0 0 ] [
1100 22 43 &9 103 146 20 264 335 417 514
1110 631 764 211 1077 1263 1476 1713 1972 2254 2562
1120 2858 3262 3652 4069 4512 4981 5475 5995 6542 7134
1130 7714 8340 8991 9659 10376 11114 11880 12673 | 13496 14355
1140 15252 16188 17161 18170 19215 20296 . 21413l 22566 23754 24979

1150 26240
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PAP1D CREEK SITE 11 CAPACITY IN ACRE-FT. EFFECTIVE 07 DEC 1987
( 1987 SURVEY )

ELEV .00 0 .02 .03 .04 .03 .06 07 .08 .09
1104.0 146 147 147 148 148 149 149 130 150 151
o1 152 152 153 153 154 154 155 155 156 156

2 157 158 158 159 159 160 160 161 161 162

3 163 163 164 164 165 165 166 166 167 167

-4 168 169 169 170 170 171 17 172 172 173

3 174 174 175 175 176 176 177 177 178 178

N} 179 180 180 181 181 182 182 183 183 184

7 185 185 186 184 187 187 188 188 189 189

.8 190 191 191 192 192 193 193 194 194 195

.9 196 196 197 197 198 198 199 199 200 200
1105.0 201 202 202 203 204 204 205 205 206 207
.1 207 208 209 209 210 210 21 212 212 213

.2 214 214 215 215 216 217 217 218 219 219

3 220 22 221 222 - 222 223 224 224 225 226

b 226 227 227 228 T 229 229 230 231 . 231 232

.5 233 233 234 234 235 ‘236 236 237 238 238

- 239 239 240 241 241 242 243 243 244 244

.7 245 246 266 247 248 248 249 250 250 251

.8 251 252 253 253 254 255 235 256 256 257

.9 258 258 259 260 260 261 261 262 263 263
1106.0 264 265 265 266 267 268 268 269 270 270
.1 27 2re 273 273 274 275 275 276 277 277

.2 278 279 280 280 281 282 282 283 284 285

3 285 286 287 287 288 289 290 290 291 292

o 292 293 294 295 295 296 297 297 298 299

- 300 300 30 302 302 303 304 304 305 306

6 307 307 308 309 309 310 N 312 32 313

.7 314 314 315 316 7 317 318 319 9 320

.8 321 322 322 323 324 324 325 326 326 27

.9 328 329 329 330 331 331 332 333 334 334
1107.0 335 336 337 337 338 139 340 341 342 342
.1 343 344 345 346 346 347 348 349 350 351

.2 51 352 353 354 355 356 356 157 358 359

.3 360 360 361 362 363 364 345 3645 366 367

v 368 369 369 370 37 372 373 374 374 375

N 376 37 378 378 379 380 381 382 383 383

b 384 385 386 387 387 388 389 390 N 392

.7 392 393 394 395 396 397 397 398 399 400

8 401 40 402 403 404 405 406 406 . 407 408

.9 409 410 410 411 412 413 414 415 415 416
1108.0 417 418 419 420 421 422 423 424 425 426
.1 427 428 429 430 437 432 433 433 434 435

.2 436 437 438 439 440 441 442 443 bbb 445

3 446 W7 448 449 450 451 452 433 454 435

A 456 457 458 459 480 461 462 463 464 465

.3 466 466 467 468 469 470 471 472 473 474

b 475 476 477 478 479 480 481 482 483 484

T 485 486 487 488 489 490 491 492 493 494

.8 495 496 497 498 498 499 500 501 502 . 503

.9 504 505 506 507 508 509 310 311 512 513
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PAPIO CREEK SITE 11
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1618
1642
1666
1689

1713
1739
1765
1791
1817
1843
1848
1894
1920
1946

1972
2000
2028
2057
2085
2113
2141
2169
2198
2226

2254
2285
2316
2346
2377
2408
2439
2470
2500
2531

.01
1265
1286
1308
1329
1350
1372
1393
1414
1436
1457

1478
1502
1526
1549
1573
1597
1621
1644
1648
1692

1716
1741
1767
1793
1819
1845
1871
1897
1923
1949

1973
2003
2031
2059
2088
2116
2144
2172
2200
2229

2257
2288
2319
2349
2380
2611
2442
2473
2503
2534

.Q2
1267

1289

1310
1331
1352
1374
1395
1416
1438
1459

1481
1504
1528

1552

1576
1599
1623
1647
1670
1694

1718
1744
1770
1796
1822
1848
1874
1899
1925
1931

1978
2006
2034
2062
2090
219
2147
2175
2203
2231

2260
2291
2322
2353
2383
2414
2445
2476
2507
2537

.03
1269
1291
1312
1333
1355
1376
1397
1418
1440
1461

1483
15Q7
1531
1554
1578
1602
1625
1649
1673
1696

1721
1747
1773
1798
1824
1850
1876
1902
1928
1954

1980
2009
2037
2065
2093

2121

2150
2178
2206
2234

2263
2294
2325
2356
2386
2617
26448
2479
2510
2540

CAPACITY IN ACRE-FT.

{ 1987 SURVEY )

.04
1272
1293
1314
1335
1357
1378
1399
1421
1442
1463

1485
1509
1533
1557
1580
1604
1628
1651
1675
1699

1723
1749
1775
1801
1827
1853
1879
1905
1931
1956

1983
2011
2040
2068
2096
2126
2152
2181
2209
2237

2266
2297
2328
2359
2390
2420
2451
2482
2513
2544

.05
1274
1295
1316
1338
1359
1380
1401
1423
1444
1465

1488
1512
1535
1539
1583
1606
1630
1654
1677
1701

1726
1752
1778
1804
1830
1855
1881
1907
1933
1959

1986
2014
2043
2071
2099
2127
2155
2184
2212
2240

2269
2300
2331
2362
2393
2623
2454
2485
2516
2547

.06
1276
1297
1318
1340
1361
1382
1404
1425
1446
1467

1490

15147

1538
1561

1585

1609

1632
1656
1680
1704

1729
1754
1780
1806
1832
1858
1884
1910
1936
1962

1989
2017
2045
2074
2102
2130
2158
2186
2213
2243

a2
2303
2334
2365
2396
2426
2457
2488
2519
2550

.07
1278
1299
1321
1342
1363
1384
1406
1427

1470

1493
1516
1540
1564

1587

1611
1635
1658
1682
1706

1731
1757
1783
1809
1835
1861
1887
1912
1938

1964

1992
2020
2048
2076
2105
2133
2161

2189 -

2217
2246

2276
2306
2337
2368
2399
2430
2460
2491
2522
2553

EFFECTIVE 07 DEC 1987

.08
1280
130
1323
1344
1365
1387
1408
1429
1450
1472

1495
1519
1542
1566

1590

1613
1637
1661
1685
1708

1734
1760
1786
1811
1837
1863
1889
1915
1941
1967

1995
2023
2051
2079
2107
2136
2164
2192
2220
2248

2279
2309
2340
23N
2402
2433
2463
2494
2525
2536



PAPIO CREEK SITE 11

ELEV
1119.0

1121

1122

1123

.1
.2
3
b
.3
-
.7
.8
.9

.0

.00
2562
2596
2629
2663
2696
2730
2764
2197
2831
2864

2898
2934
2971
3007
3044
3080
316
3153
189
3226

3262
3301
3340
3379
3418
3457
3496
3535
3574
3613

3652
2694
3735
3T
3819
3841
3902
3944
3986
4027

4069
4113
4158
4202
4266
42N
4335
4379
4423
4468

.01
2565
2599
2633
2666
2700
2733
2767
2801
2834
2868

2902
2933
2974
3o
3047
3084
3120
3156
3193
3229

3266
3305
334k
3383
3422
3461
3500
3539
3578
3617

3656
3698
3740
I
3823
3865
3906
3948
3990
4031

4073
4118
4162
4206
4251
4295
4339
4384
4428
4472

.02
2549
2602
2636
2670
27u3
2737
2170
2804
2838
287

2905
2942
2978
3014
3051
087
3124
3160
3196
3233

3270
3309
3348
3387
3426
3465
3504
3543
3582
3é21

3660
3702
3744
3785
3827
3869
3911
3952
3994
4036

4078
4122
4166
4211
4255
4299
4344
4388
4432
4477

.03
2572
2606
2639
2673
2706
2740
2774
2807
2841
2874

2909
2945

2982 -
o -

3055
3091

3127

3164
3200
3237

3274
3313
3352
3391
3430
3469
3508
3547
3586
3625

3665
3706
3748
1790
3831
3873
3915
3956
3998
4040

4082
4127
417
4215
4259
4304
4348
4392
4437
4481

CAPACITY IN ACRE-FT.

{ 1987 SURVEY )

.04
2575
2609
2643
2676
2710
2743
27T
2811
2844
2878

2913
2949
2985
3022
3038
3095
3131
3167
3204
3240

1278
3317
3356
33935
3434
3473
3512
3551
3590
3629

3669
3710
3752
794
3835
3877
3919
3961
4002
4044

4087
4131
4175
4220
4264
4308
4353
4397
Ly
4485

.05
579
2612
2646
2680
2713
2747
2780
2814
2848
2881

2916
2953
2989
3025
3062
3098
3135
31N
Iz07
3244

3282
3321
3360
3399
3438
3477
3516
3555
3594
3633

3673
3715
3756
3798
3840
3881
3923
3965
4006
4048

4091
4135
4180
4224
4268
4313
4357
4401
4446
4490

.06
2382
2616
2649
2683
2717
2750
2784
2817
2851
2885

2920

2956

2993
3029
3065
3102
3138
37
321
3247

3285
3324
3363
3402
34l
3480
3519
3558
3597
3636

3677
3719
3740
3802
1844
3886
3927
3969
4011
4052

4096
4140
4184
4228
4273
4317
4381
4406
4450
4494

07
2586
2619
2653
2686
2720
2754
2787
2821
2854
2888

2923
2960
2996
3033
3069
3105
3142
3178
3215
3251

3289
1328
3367
3406
3445
3484
3523
3562
35801
3640

3681
3723
3765
3806
3848
3890
3931
3973
4015
4056

4100
4144
4189
4233
4277
4322
4366
4410
4454
4499

EFFECTIVE 07 DEC 1987

.08
2589
2622
2656
2690
273
2157
2790
2824
2858
2891

2927
2964
3000
3036
3073
3109
3146
3182
3218
3255

3293
3332
3374
3410
3449
3488
3327
3566
3605
3644

36835
3727
3769
810
3852
3894
3936
3977
4019
4061

4104
4149
4193
4237
4282
4326
4370
4415
4459
4503

.09
2592
2626
2659
2693
2727
2740
2794
2827
2861
2895

2931
2947
3004
3040
3076
3113
3149
31856
3222
3258

3297
3336
3375
3414
3453
3492
3531
3570
3609
3648

3690
™
3773
3815
3856
3898
3940
3981
4023
4065

4109
4153
4197
4242
4286
4330
4375
4419
4463
4508



PAPIO CREEK SITE 11

ELEV
1124.0
A
.2
3
b
3
.5
.7
.8
.9

1125.0
.1
.2
3
b
.3
-6
.7
.8
.9

1126.0

.00
4512
4559
4406
44653
4700
4747
4793
4840
4887
4934

4981
5030
5080
5129
5179
5228
5277
5327
5376
3426

5475
3527
3579
5631
5683
5735
5787
5839
5891
5943

5995
6050
6104
6159
6214
6269
6323
6373
6433
6487

6542
6599
8656
6714
6771
6828
6885
6942
7000
7057

YUY
9127
194
9262
9330
9398
94666
9533
9601

9669
9740
9810
9881
9952
10023
10093
10164
10235
10305

.01
4517
4564
4610
4657
4704
4751
4a7o8
4845
4892
4939

4986
5035
5085
5134
5184
5233
5282
5332
5381
5431

5480
5532
5584
5636
5683
5740
5792
3844
5896
5948

6000
6055
6110
6165
6219
6274
6329
6383
5438
6493

6548
6605
6662
6719
8777

6891
6948
7005

oo
2133
9201

9269
9337
9405

9472
9540
9608

9676
9747
9817
9888
9959
10030
10100
10171
10242
10312

.02
4521
4568
4615
4662
4709
4756
4803
4850
4897
4943

4991
5040
3090
5139
5188
5238
3287
5337
5386
3435

5485
3337
3589
5641
5693
5745
5797
5849
390
5953

6006
6061
6115
6170
6225
6279
6334
6389

6458

6553
6611

6725
6782
5839
6897
6954
7011

9140
9208
9276
9344
9411
679
9547
9615

9683
9754
9825
9895
9966
10037
10107
10178
10249
10319

CAPACITY IN ACRE-FT.

.03
4526
4573
4620
4867
474
4761
4807
4854
4501
4948

4996
5045
5095
5144
5193

5243

5292
5342
3391
5440

5491
5543
5595
5647
5699
5751
5803
5855
5907
5959

- 6011

6066
6121
6176
6230
6285

6340

46394
5449
6504

6359
6616
6674
6731
6788
68435
6902
6960
7017
7074

P T

147
9215

9283 -
9350 .-

9418
9486
9554
9622

2690
9761
9832
9902
9973
10044
10114
10185
10256
10327

{ 1987 SURVEY )

.04
4531
4578
4625
4671
4718
4765
4812
4859
4906
4953

5001
3050
5100
5149
T 3198, .
5248
3297
5347
5396
5445

5496
55438
5600
5652
5704
5756
5808
5860
5912
5964

6017
6072
6126
6181
6236
6290
6345
6400

6454
6509

6565
6622
5679
6736
6794
6851
6908
6965
7022
7080

7 —

9154
9222
9289
. 9357
9425
9493
9561
9628

9697
9768
9839
9909
9980
10051
10121
10192
10263
10334

.05
4535
4582
4629
4676
4723
4770
4817
4884
4211
4958

5006
5055
5105
5154

5203

5253
5302
5352
5401
5450

3501
5553
5605
5657
5709
5761
5813
5865
5917
5969

6022
6077
6132
6186
6241
6296
4331
6405
5460
4515

6571
6628
6685
6742
6799
6857
6914
6971
7028
7085

9161

9228 |

9296
9364
9432
9500
9567
9635

9704
7S
9846
9916
9987
10058
10129
10199
10270
10341

.06
4540
4587
4634
4681
4728
4775
4822

4915
49562

5011 _
5060
5109
5159
5208
5258.
5307
5356
5406
5455

5506
5558
5610
5662
5714
5766
5818
5870
5922
5974

6028
6083
6137
6192
6247
&301
6356
6411
6465
5520

6576
6634
6691
6748
6805
6862
6520
6977
7034
7091

M&7
9235
9303
9371
9438
9506
9574
96462

o711
9782
9853
9924
9994
100465
10136
10206
10277
10343

07
4545
4592

- 4639

4684
4732

4B26
4873
4920
4967

5016
5065
5114
5164
5213

5263

5312
5361
5411
5460

35N
5563
5615
5667
5719
5771
5823
3875
5927
5979

6033
6088
6143
8197
6252
6307
6361
6416
6471
6526

6582
6639
6696
6754
6811

6925
6982
7040
7097

9174
9242
9310
9377
9445
9513
9581
9649

9718
9789
9850
9931
10001
10072
10143
10213
10284
10355

EFFECTIVE 07 DEC 1987

.08
4550
4596
4643
4690
4737
4784
4831
4878
4925
4972

5021
5070
5119
5169
5218
5268
5317
5366
5416
5465

5517
5569
5621
5673
5725
5777
5829
5881
5933
5985

4039
6093
6148
6203
6238
6312
6367
6422
6476
6531

6588
6645
6702
5759
6817
6874
6931
6988
7045
7103

9181
9249
9316
9384
9452
9520
9588
9655

9726,

9796
9867
9938
10008
10079
10150
10220
10291
10362

.09
4554
4601
4648
4695
4742
4789
4836
4883
4929
4976

5025
5075
5124
5174
5223
5212
5322
5374
5421
5470

3522
5574
5626
5678
5730
3782
5834
5886
5938
5990

6044
6099
6154
6208
6263
6318
&372
6427
6482
6537

6593
6631
6708
6765
6822
6879
6937
6994
7051
7108

9188
9255
9323
9391
9459
9527
9594
9662

9733
9803
9874
9945
10015
10086
10157
10228
10298
10369



PAPIO CREEK SITE 11

ELEV
1129.0
.1
.2
-3
o
.5
b
.7
.8
-2

1130.0
.1

1132.

-

.00
7114
7174
7234
7294
7354
7414
T4T4
7334
7594
7654

7714
7T
7839
7902
7964
8027
B80S0

g152 -

8215
8277

8340
8405
8470
8535
8600
8666
8731
8796
8851
8926

8991
9059
M2z
9194
9262
9330
9398
P46
9533
2601

9669
9740
9810
9881
9952
10023
10093
10164
10235
10305

.01
7120
7180
7240
7300
7360
7420
74B0
7540
7600
7660

7720
7783
7845
7908
™
8033
8096
8158
8221
8284

8347
8412
B4TT
8542
84607
8672
a7
2802
88567
8932

8998
9066
9133
9201
9269
9337
9405
9472
9540
9608

9676
9747
9817
9888
9959
10030
10100
10171
10242
10312

.02
7126
7186
T246
7306
7356
7426
7486
7546
7606
7666

7727
7789
7852
7914
™77
8040
8102
8165
8227
8290

8353
8418
8483
8548
8613
8679
8744
2309
8874
8939

9005
9072
9140
9208
9276
9344
9411
9479
9547
9615

9683
9754
9825
9895
9966
10037
10107
10178
10249
10319

.03
7132
7192
7252
7312
7372
T432
7492
7352
7612
7672

7733

7795. -

7858
7921

7983 .

8046
8108
am
8234
8296

8360
8425
8490
8555
8620
8685
8750
8815
8asa
8945

_ 901

9079
947
9215
9283

9350 -

9418
9486
9554
9622

9690
9761
9832
9902
9973
10044
10114
10185
10236
10327

CAPACITY IN ACRE-FT.

¢ 1987 SURVEY )

.04
7138
7198
7258
7318
7378
7438
7498
7558
7618
7678

7739
7802
7864
™27 .
7989
8052
8115
a1
8240
8302

8366
8431
8496
8561
B&26
8692
8757
8822
2887
8952

9018
%084
9154
9222
9289
- 9357
9425
9493
9561
9628

9697
9768
9839
9909
9980
10051
10121
10192
10263
10334

.05
7144
7204
7264
7324
7384
Thikh
7504
7964
7624
7684

7745
7808
7871
7933

799

2058
8121
8184
8246
8309

8373
8438
8503
8568
8533
8698
8763
8828
8393
8958

9025
9093
9161

9228

9296
9364
9432
9500
9567
9635

9704
9775
9846
9916
9987
10058
10129
10199
10270
10341

.06
7150
7210
7270
7330
7390
7450
7510
7570
7630
7690

77

7814

7877
7939
8002
B0&5
8127
8190
az2s52
a315

8379

8509
8574
8439
8705
8770
2835
as00
8965

9032
9099
167
9235
9303
9371
9438
9506
9574
9642

o711
9782
9853
9924
9994
10065
10136
102046
10277
10348

.07
7156
7216
7276
7336
7396
7456
7516
7576
7636
7696

7798
7820

7946

8008
807
8133
8196
8259
8321

a3as
8451
8516
8531

871
8776
8841
8906
8971

9038

9106
9174
9242
9310
9377
9445
9513
9581
9649

o718
9789
9860
K31
10001
10072
10143
10213
10284
10355

EFFECTIVE 07 DEC 1987

.08
7162
7222
7282
7342
7402
7462
7522
7582
7642
7702

7754
7827
7889
- 7952
a014
077
8140
8202
8265
as2r

8392
8457
8522
8587
8652
8718
8783
8848
8913
8978

9045

13

9181
9249
9316
9384
9452
9520
9588
9655

9726,

9796
9867
9938
10008
10079
10150
10220
10291
10362

.09
7168
7228
7288
7348
7408
7468
7528
7588
7648
s

7770
7833
7896
7958
ao
8083
8146
8209
827
8334

8399

8529
8594
8659
8724
8789
8854
8919
8984

9052
9120
9188
9255
9323
9391
9459
9527
9594
9662

9733
9803
9874
9945
10015
10086
10157
10228
10298
103469



PAP1D CREEK SITE 11

ELEV
1134.0
.1
.2
3
-4

1137.0

.00
10376
10450
10524
10597
10671
10745
10819
10893
10966
11040

M4
1M
11267
11344
11420
11497
11574
11650
11727
11803

11380
11959
12039
12118
12197
12277
12356
12435
12514
12594

12673
12755
12838
12920
13002
13085
13167
13249
13331
13414

13496
13582
136468
13754
13840
13926
14011
14097
14183
14269

.01
10383
10457
10531
10605
10679
10752
10826
10900
10974
11048

11122
11198
11275
11351
11428
11505
11581
11658
1734
11811

11888
11967
12047
12126
12205
12284
12364
12643
12522
12602

12681
12764
12846
12928
13010
13093
13175
13257
13340
13422

13505
13590
13676
13762
13848
13934
14020
14106
14192
14278

.02
10391
10465
10538
10612
10685
10760
10834
10907
10981
11055

11129
11206
11283
11359
11436
11512
11589
11666
11742
11819

11896
11975
12054
12134
12213
12292
12372
12451
12530
12610

12689
12772
12854
12936
13019
1310
13183
13266
13348
13430

13513
13599
13685
13771
13857
13943
14029
14114

- 14200

14286

.03
10398
10472
10546
10620
10693
10767
10841
10915
10989
11062

11137
11214
11290

11367

11443
11520
11597
11673
11750
11826

11904
11983
12062
12142
12221
12300
12380
12459
12538

12617

12698
12780
128562
12945
13027
13109

13191

13274
13356
13438

13522
13608
13694
13779
13845
13951
14037
14123
14209
14295

CAPACITY IN ACRE-FT.

( 1987 SURVEY }

.04
10406
10479
10553
10627
10701
10775
10848
10922
10996
11070

11145
11221
11298
11374
11451
11528
11604
11681
11757
11834

11912
11991
12070
12150
12229
12308
12388
12467
12546
12625

12706
12788
12871
12953

. 13035
. 13117
1713200
13282
13364
13447

13530
13616
13702
13788
13874
13960
14046
14132
14218
14303

05
10413
10487
10561
10634
10708
10782
10856
10930
11003
11077

11152
11229
11306
11382
11459
11535
11612
11689
11765
11842

11920
11999
12078
12158
12237
12316
12395
12675
12554
12633

12714

12796 °

12879
12961
13043
13126
13208
13290
13373
13455

13539
13625
13711
13797
13883
13968
14054
14140
14226
14312

.06
10420
10494
10568
10642
10715
10739
10863
10937
11011
11084

11160

11237°

11313
11390
11466
11543
11620
11696
1773
11849

11928
12007
12086
12165
12245
12324
12403
12483
12562
12641

12722
12805

12B87.
12969, -

13052
13134
13216
13298
13381
13463

13548
13633
13719
13805
13891
13977
14063
14149
14235
14321

.07
10428
10501
10575
10649
10723
10797
10870
10944
11018
11092

11168
11244
11321
11397
11474
11551
11627
11704
11780
11857

11936
12015
12094
12173
12253
12332
12411
12491
12570

12649

12731
12813

12895

12978
13060
13142
13224
13307
13389
13471

13556
13642
13728
13814
13900
13986
14072
14157
14243
14329

EFFECTIVE 07 DEC 1987

.08
10435
10509
10583
10656
10730
10804
10878
10952
11025
11099

11175
11252
11328
11405
11482
11558
11635
1mm
11788
11865

11943
12023
12102
12131
12261
12340
12419
12499
12578
12657

12739
12821
12903
12986
13068
13150
13233
13315
13397
13480

13565
13651
13737
13822
13908
13994
14080
14166
14252
14338

.09
10442
10516
10590
10664
10738
10811
10885
10959
11033
11107

11183
11260
11336
11413

- 11489
11566

11643
1719
11796
11872

11951
12031
12110
12189
12269
12348
12427
12506
12586
12665

12747
12829
12912
12994
13076
13159
13241
13323
13405
13488

13373
13659
13745
13831
13917
14003
14089
14175
14261
14346



PAPIO CREEK SITE 1%

ELEV
1139.0
.4
.2
.3
iy
5
N
.7
.8
.9

1140.0
-1
2
3
N
3
b
.7
.8
.9

1141.0

N

.8
.9
1142.0
.1
.2
.3
-4
.3
.4
-7
.8
.9

—
—
F
(2]
L=]

.

LNl

.00
14355
14445
14334
14624
14714
14804
14893
14983
15073
15162

15252
15346
15439
15533
13626
15720
15814
15907
16001
16094

16188
16285
16383
16480
16577
16675
16772
16869
16966
17064

17161
17262
17363
17464
17565
17666
17766
17867
17968
18069

18170
18275
18379
18484
18588
18693
18797
18902
19006
19111

.01
16364
14454
145463
14633
14723
14812
14902
14992
15082
15171

15261
15355
15449
15542
15636
15729
15823
15917
16010
16104

16198
16295
16392
16490
16587
16684
16782
16879
16976
17073

17171
17272
17373
17474
17575
17676
17776
17877
17978
18079

18180
18285
18389
18494
18598
18703
18807
18912
19016
19121

02
14373
16463
14552
146642
14732
14821
14911
15001
1501
15180

1527
15364
15458
15552

13645 |

15739
15832
15926
16020
16113

16207
16305
16402
16499
16597
16694
16791
16389
16986
17083

17181
17282
17383
17484
17585
17686
17787
17887
17988
18089

18191
18295
18400
18504
184609
18713
18818
18922
19027
19131

.03
14382
14472
14561
14651
14741
14830
14920
15010
15100
15189

15280
15374
15467
15561
15454
15748
15842
15935
16029
16122

16217
16314
16412
16509
16606
16704
16801
16898
16996
17093

17191

17292

17393
17494
17595

17696 -

17797
17898
17998
18099

18201
18306
18410
18515
18619
187264
18828
18933
19037
19142

CAPACITY IN ACRE-FT.

{ 1987 SURVEY )

.04
1439
14481
14570
14660
14750
14839
14929
15019
15108
15198

15289
15383
15477
13570
15664

15757,

15851
15945
16038
16132

16227
16324
16422
16519
16616
16713
16811
16908
17005
17103

17201
17302
17403
17504
17605
T 7706
17807
17908
18009
18109

18212
18316
18421
18525
18630
18734
18839
18943
19048
19152

.05
14400
14450
14579
14669
14759
14848
14938
15028
15117
15207

15299
15392
15486
15380
15673
15767
15860
15954
16048
16141

16237
16334
16431
16529
16626
16723
16820
16918
17015
1711

1721
17312
17413
17514
17615
17716
17817
17918
18019
18120

18222
18327
184314
18336
18640
18745
18849
18954
19058
19163

.0é
14409
14499
14588
14678
146768
14857
14947
15037
15126
15216

15308
15402
15495
15589
15683
15776
15870
15963
16057
16151

16246
16344
16641
16538
16636
16733
16830
16927
17025
17122

17222
17322
174623
17524
17623
17726
17827
17928
18029
18130

18233
18337
18442
18546
18651
18755
18860
18964
19069
19173

.07
14418
14507
14597
14687
T
14866
14956
15046
15135
15225

15318
15411
15505
15598
15692
15786
15879
15973
16066
16160

16256
16353
16451
16548
16643
16743
16840
16937
17035
17132

17232
17333
17433
17534
17635
17736
17837
17938
18039
18140

18243
18348
18452
18557
18641
18766
18870
18975
19079
19184

EFFECTIVE 07 DEC 1987

.08
14427
14516
14606
14696
14786
14875
14965
15055
15144
15234

15327
15420
13314
15608
15701
15795
15888
15982
16076
16169

16266
16363
16460
16358
16653
16752
16850
16947
17044
17142

17242
17343
17644
17544
17645
17746
17847
17948
18049
18150

18254
18358
18463
18567
18672
18776
18881
18985
19090
19194

.09
14436
14525
14615
14705
14795
14884
14974
15064
15153
15243

15336
15430
15523
15617
15711
15804
13898
15991
16085
16179

16276
16373
16470
16567
16665
16762
16859
16957
17054
17151

17252
17353
17454
17553
17655
17756
17857
17958
18059
18160

18264
18369
18473
18378
18682
18787
18891
18996

19100 .

19205



PAP1O CREEK SITE M CAPACITY IN ACRE-FT. EFFECTIVE 07 DEC 1987
{ 1987 SURVEY )

ELEV .00 .01 .02 .03 .04 .05 .06 .97 .oa .09
1144.0 19215 19226 19237 19247 19258 19269 19280 19291 19301 19312
.1 19323 19334 19345 19356 19366 19377 19388 19399 19410 19420

.2 19431 19442 19453 19464 19474 19483 19496 19507 19518 19528

.3 19539 19550 19561 19572 19583 19593 19604 19615 19626 19637

4 19647 19658 19669 19680 19691 19701 19712 19723 19734 19745

3 19756 19766 19777 19788 19799 19810 19820 19831 19842 19853

N 19864 19874 19885 19896 19907 19918 19928 19939 19950 19961

-7 19972 19983 19993 20004 20015 20026 20037 20047 20058 20069

.8 20080 20091 20101 20112 20123 20134 20145 20155 20166 20177

-9 20188 20199 20210 20220 20231 20242 20253 20264 20274 20285
1145.0 20296 20307 20318 20330 20341 20352 20363 _ 20374 20385 20397
1 20408 20419 20430 20441 20452 20464 20475 20486 20497 20508

.2 20519 20531 20542 20553 20564 20575 20586 20598 20609 20620

3 20631 20642 20653 20645 . 20676 20687 20698 20709 20720 20732

.4 20743 20754 20765 20776 20787 - 20799 20810 208271 20832 20843

.5 20855 20846 20877 20888 20899 2090° 20922° - 20933 20944 20955

.6 20966 20977 20989 21000 21011 . 21022 - 21033 21044 21056 21067

.7 21078 21089 21100 21111 21123 21134 21145 21156 2167 21178

.8 21190 21201 21212 21223 21234 21245 21257 21268 21279 21290

.9 2130 21312 21324 21335 21346 21357 21368 21379 21391 21402
1146.0 21413 21425 21436 21448 21459 21471 21482 21494 21505 21517
A 21528 21540 21551 21563 21574 21586 21397 21609 21621 21632

.2 21644 21655 21667 21678 21690 21701 21713 21724 21736 21747

.3 21759 21770 21782 21793 21805 21817 21828 21840 21851 21863

o 21874 21886 - 21897 21909 21920 21932 21943 21955 21966 21978

.3 21990 22001 22013 22024 22036 22047 22059 22070 22082 22093

N 22105 22116 22128 22139 22151 22162 22174 22186 22197 22209

7 22220 22232 22243 22235 22266 22278 22289 22301 22312 22324

.8 22335 22347 22358 22370 22382 22393 22405 22416 22428 22439

.9 22451 22462 22474 22485 22497 22508 22520 22531 22543 22554
1147.0 22566 22578 22590 22602 22614 . 22625 22637 22649 22661 22673
-1 22685 22697 22709 22720 22732 22744 22756 22768 22780 22792

.2 22804 22815 22827 22839 22851" - 22863 22875 22887 22899 22911

.3 22922 22934 22946 22958 22970 22982 | 22994 23006 23017 23029

-4 23041 23053 23065 23077 23089 -~ 23101 23112 23124 23136 23148

.5 23160 23172 23184 23196 - 23208 23219 23231 23243 23235 23267

.6 23279 232N 23303 23314 - 23326 23338 23350 23362 23374 23386

.7 23398 23409 23421 23433 23445 23457 23449 23481 23493 23505

.8 23516 23528 23540 23552 23564 23576 23588 23600 - 23611 23623

.? 23635 23647 23659 23671 23683 23695 23706 23718 23730 23742
1148.0 23754 23766 23779 23791 23803 23815 23828 23840 23852 23864
.4 23877 23889 23901 23913 23926 23938 23950 23962 23975 23987

.2 23999 24011 24024 24036 24048 24060 24073 24085 24097 24109

3 24122 24134 24146 24158 26171 26183 24195 24207 24220 246232

-4 24244 24256 246269 24281 24293 24305 24318 24330 26342 24354

.5 24367 24379 24391 24403 24416 24428 26440 24452 24465 26477

.6 24489 24501 24514 24526 24538 24550 24563 24575 24587 24599

.7 24612 24424 24636 26648 24661 26673 24685 26697 24710 24722

.8 24734 24746 24759 26771 24783 24795 24808 24820 24832 26844

.9 24857 24869 24881 24393 24906 264918 24930 24942 24953 24967
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DISCHARGE IN 100 G.F.S.

40

120
loo 3,650 C.7.5.
Mn
1\
T FULL POOL UG, INCREASED BY 5097,
[ r/(useo TO DEVELOP R M.F.)
80 Iy | :
Iy
I \
i R 8,430 C.F. S
\ 1 R -
. ! Vv !
I /'V \ 5,420 C.F.S
! \ AN T L
1 / U.G. INTO FULL POOL
'l / \ (USED TO DEVELOP R.D.F)
40 3 4
t 7 1Y
‘F / \ \ \ U.G. AT DAMSITE
y; ‘ ‘ .G
/ \ N\ \
20 'L 4 A \ N\
/// \\ N \\
~ IR \\ N
.
o h\‘-\\‘x
2 3 P 5

TIME IN HOURS

PAPILLION CREEK AND TRIBUTARIES, NEBRASKA'

SITE 11

HOUR UNIT HYDROGRAPHS

D. A. = 17.8 SQUARE MILES
OMAHA

U, 8. ARMY ENGINEER DOISTRICT,

CORPS OF ENGINEERS
JAN,

1972

OMAHA, NEBRASKA

6

A

DESIGN MEMO. NO. MPC— 5

PLATE 12
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Gi—-DdW 'ON 'ON3NW NOSIS3d

POOL ELEVATION

IN FEET ABOVE M. S L.

1130

1as

126

1124

1nz2e

L1 20

‘ LI

{ NOTE: l
| °/o POOL EL.1129.0

y THIS JURVE IS5 FOR URBANIZED
\ RUNOFF CONDITIONS.

~ Ll

MULTIPURFOSE POOL EL.LI21.0

oo

NUMBER OF EVENTS EQUALLE¢ OR EXCEEDED PER 100 YEARS
PAPILLION CREEK AND TRIBUTARIES, NEBRASKA

SITE 11

POOL ELEVATION
PROBABILITY CURVE

U. 5. ARMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEERS OMAHA, NEBRASKA
JAN. 1872

41

Ak vl




1 3L¥1d

POOL ELEVATION IN FEET ADOVE M.S.L.

e

nias

-IIJA

1H3

130

1128

1z

nao

MAXIHMUM POOL E

L.it33 9

AY

] ]

—

Ty,

TTPOOL EL

EVATI

ON

7
/
_ 25,900 C F. 3,

INFLOW HYDROGRAFPH

—@

)

(
\
\

—_

\

oul

FLow

HYDROGAAPH

\

-

380 C.F3

L]
TIME IN HOURS

L]

a

as

x4

DISCHARGE IN 1000 C.ES.

LIGEND )
1 This hydrograph repreasnts the maximms § hourw of nmeff
{60 to &6 hours),
2 Antecedsnt yunafl froa 0 to 60 hours ralesd the pocl from
NA.0 fr. to 1124, It.
3 Kulti-purposs prol elamation 1121.0 ft,

JOTE:  Reasrvolr Deaign Storege Adoumulsticn Jwcery,
AL values inalnle bass flow,

From O to &) hre, Inflze = 1005.5 AT,

Qutfles = 202,047
Storaze = TI5.5 l.l"f

From 60 te 70 hre, Inflow = T.I'I”.g l-:.
utflow = 91,0 .0,
teragy = iz2l,5 1.0,
From 70 to $6 hya, Inflew = )98.4 AL,
Drit{low = 1550 &2

Aterage = 33 Lt
JAXIMGA STORAGE = 775.5 + 71245 = 750 4,1,

¢
FAPILLION CALER AND TAIBUTARIES, NEBRAIKA
SITE 11

RESERVCIR DESIGN FLOOD

U. 3. ARMY LHGINLLA DITRICY, OLAHA
CORP3 OF ENGINCENY OMAHA, NEBAASKA
JAH. 1972




ST 31v1d

1144
SPALWAY CREST EL 1142
\
1naa %
\
. N

4 >,
4 BN
=
< e AN TOP OF FLOOD CONTROL POOL EL 11359
(V9 B ‘\ I | l l . l
3 § | —{--DRAINING TiME WITH “N* = 0014
g S\ B P oy o o oo,

N
- N — DRAINING TIAE WITH “N* =0.012
MRIEr X!
u
[
z M N 50°/% OF FLOOD COMTROL POOL EL. 1130 |
> N \ 1% POOL EL 12$.0 )
g TF1: o !
s _ \\ 25%4% OF FLOCD CONTROL POOL EL 1126 B
o 5070 DRAWEOWN ~
o e e <]

5 DAYS -I0HOURS ~

] ~J 10%o OF FLOOD CONTROL FOOL EL 1124 5
Juza =
Q NN

75%q DRAWOOWN ~D

i L] T L Y _ L
BDA\S_QOTOUR? ] MUL TI-PURPOSE POOL EL, 11210
20 1] T
90°/g DRAYV/DOWN -
12 DAYS -14 HOURS
we, 4 8 iz 1 20 24 28 32 3 a0 a4 a8 52 <E
FAMILIOH CREEK AND TRRUTARIES LAKES, HLBAAIKA
NOTE:

1. ALL DRAW DOWN TIMES WERE
DETERMINED FROM UPPER CURVE

DRAINING TIME N DAYS

SITE }I

MASTER PLAN
RESERYOIR DRAINING
CHARACTERISTICS

V. 3. AAMY ENGIKETR Di3TRICT, OmtAHL
CORPS OF ENGINRELAS OMAHA, HESHASHA

HOY 1973

{REVISED DEC. 1975) DISIGH MEMO. NO. MPZ- 27




91 31vid

-

ABOVE M.S. L.

POOL ELEVATION IN FEET

132
TrYY
MAXIMUM POOL EL.I147.0
'/"“--.___
p L
7 I
lfg\ R
a4
A POOL ELEVATION
| SPILLWAY CAEST EL. 11420 !z
/ 82,500 €. F.8,
/
a0 . -
[~
A
¥l
Ld
, I
T —
7’ T INFLOW HYDROGAAPFH
Y
r4
/"/ \
fours
1z > bl ol
L
| ] 3 ~=~1 BECINNING FOOL £L.1130.2
(I of noF voLukt) / |
1nas / \\
/ \
1nas 18,700 C.F. 8.
[/ AN
MULT( - PURPOSE POOL EL.MIZ1.O \
) E
hao / OUTFLOW 7/ ~4
y, HYDROGRAPH :\1
‘ b
- /' . \-.;
a ] L L] ] to t2 14 1% 1] 0

TIME IN HOURS

[ 1]

70

30

40

DISCHARGE IN 1000 C.F S

A

PAPILLION CREER AND TRIBUTARIL, NESRAIHA
SITE 11
PROBABLE MAXIMUM
FLOOD ROUTING

U. 3. ARMY ENGIHELA DisTRICT, OUAHA
ICORP3 OF ENGINELRY OMAHA, HEBRASRA
JAH. 1912

DESIGN MEMO NO. MPC-15




Dam Site #16 /




ey
it
e

e

o

AT

PSRRI,

Ll
:‘:,v'a‘v iR T S

SR
2 r’\f-:v;v;.:.;f;::;'f

to
e oy

FAPILLION CREEK BADIN
DA SHTE §18 — STARDING BEAR LAKE

e

e
RIS
AT ]

S

ARRIIBAL

(s

s

s

o

e




TR 2 =1T] ﬁ










EMERGENCY SPILLWAY RATING CURVE
DISCHARGE IN 1,000 C.F.S.

PREPARED BY: J.T.M.
CHECKED BY: R.L.K.
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PAPILLION CREEK AND TRIBUTARIES LAKES,

NEBRASKA
DAM SITE 16

MARCH 1991

C: \OGN\PAPIO15.0GN Mar. 13, 1831 17.02.15

PLATE 20




PAPIO PROJECT - SITE 16

AREA - CAPACITY TABLES

U S. ARMY ENGINEER DISTRICT, OMAHA
OMAHA, NEBRASKA

OCTOBER 1986

PLATE 21



PAPIO CREEK SITE 16 ---- STANDING BEAR EFFECTIVE 21 OCT 1984
AREA IN ACRES

( 1984 SURVEY )}

ELEV 0 1 2 3 4 5 é 7 8 ¢
1070 0 0 0 0 o 0 0 0 ] 1
1080 3 5 7 10 13 16 19 22 26 31
1090 36 41 ] 51 57 63 &9 75 a1 88
1100 96 103 110 118 126 135 144 152 161 172
1110 182 192 201 212 224 235 246 257 270 283
1120 298 312 326 339 352 365 377 3%0 403 416

1130 428



ELEV

1070
1080
1090
1100
1110
1120
1130

PAPIO CREEK SITE 16 ---- STANDING BEAR
CAPACITY IN ACRE-FEET

171
809
2170
4531
8178

210
909

2357

12
253
1015
2554
5156

20
302
1129
2760

5489

{ 1984 SURVEY )

4

32
356
1251
2978
5835

47
416
1382
3208
5194

&5
482

1522 _

3449
6565

EFFECTIVE 21 QCT 1986

85
554
1670
3700
6949

109
832
1826
3964
7346



PAP1O CREEK SITE 16 ---- STANDING BEAR CAPACITY IN ACRE-FT. EFFECTIVE 21 OCT 1986
; ( 1984 SURVEY )

ELEV .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
1080.0 2 2 2 2 2 2 2 2 2 2
A 2 2 2 3 3 3 3 3 3 3

.2 3 3 3 3 3 3 3 3 3 3

.3 3 3 3 3 3 3 3 3 4 4

4 4 4 4 4 4 4 4 4 4 4

.5 4 4 4 4 4 4 4 4 4 4

6 4 4 4 5 5 5 5 5 5 5

7 5 5 5 5 5 5 5 5 5 5

.8 5 5 5 5 5 5 5 5 6 6

.9 6 6 6 6 5 6 6 6 6 6
1081.0 6 6 6 6 6 6 6 6 6 7
.1 7 7 7 7 7 7 7 7 7 7

.2 7 7 7 7 7 8 8 8 8 8

3 8 8 8 8 8 8 8 8 8 8

" 3 3 9 9 - 9 9 9 9 9 9

.5 9 9 9 9 9 9 9 9 9 10

.6 10 10 10 10 10 10 10 10 10 10

.7 10 10 10 10 10 1 11 11 11 11

.8 11 11 1 11 1 11 11 11 1 11

.3 11 11 12 12 12 12 12 12 12 12
1082.0 12 12 12 12 12 12 12 13 13 13
A 13 13 13 13 13 13 13 13 13 14

.2 14 14 14 14 14 14 14 14 16 14

3 14 14 15 15 15 15 15 15 15 15

4 15 15 15 15 16 16 16 16 16 16

.5 16 16 16 16 16 16 16 17 17 17

6 17 17 17 17 17 17 17 17 17 18

7 18 18 18 18 18 18 18 18 18 18

.8 18 18 19 19 19 19 19 19 19 19

.9 19 19 19 19 20 20 20 20 20 20
1083.0 20 20 20 20 20 21 21 21 21 21
. 21 21 21 22 2 2 2 22 22 22

.2 22 23 23 23 3 23 3 3 23 23

.3 24 2 24 2 2 2 24 2% 25 25

4 25 25 25 25 25 25 26 26 26 26

.5 26 26 26 26 26 27 27 27 27 27

6 27 27 27 28 28 28 28 28 28 28

7 28 29 29 29 29 29 29 29 29 29

.8 30 30 30 30 - 30 30 30 30 3 31

.9 31 31 31 31 31 31 32 32 32 32
1084.0 32 32 32 32 33 33 33 33 3 33
K 34 34 34 34 34 34 34 35 35 35

.2 35 35 35 35 36 36 36 36 36 36

.3 37 37 37 37 37 37 37 38 38 38

4 38 38 38 38 39 39 39 39 39 39

5 40 40 40 40 40 40 40 41 41 41

b 41 41 41 41 42 02 42 42 42 42

7 43 43 43 43 43 43 43 b 44 4

.8 v &4 4 44 45 45 45 45 45 45

.9 46 46 46 46 46 46 46 a7 a7 47



PAPIO CREEK SITE 16 ---- STANDING BEAR
ELEV .00 .01 .02
1085.0 47 47 47
A 49 49 49
.2 51 51 51
-3 52 53 53
b 54 34 55
5 56 56 56
.6 58 58 58
7 60 60 &0
.8 61 62 62
.9 &3 63 64
1086.0 65 63 65
| 67 67 67
.2 &9 &9 69
3 71 71 7
-4 73 73 73
3 75 75 ™
.6 7 7 77
g 79 e Fid
.8 81 81 81
.9 83 a3 a3
1087.0 85 85 a5
o1 ar 88 88
2 90 90 o0
) 92 92 93
4 95 95 95
.5 97 o7 97
.6 99 100 100
.7 102 102 102
.8 104 104 105
.9 107 107 107
1088.0 109 109 110
A 112 112 112
.2 115 115 115
3 117 118 118
s 120 120 121
.5 123 123 126
-] 126 126 126
.7 129 129 129
.8 13 132 132
.9 134 134 135
1089.0 137 137 138
A 140 141 141
.2 144 144 144
3 147 148 148
o 151 151 151
.5 154 154 155
.6 157 158 138
7 161 161 161
.8 164 165 165
.9 168 168 168

CAPACITY IN ACRE-FT.

.03
48
49
51
53
55
57
58
60
62
64

66
68
70
7e

7h

76
78
80
82
34

Bé
88
9
93
95
o8
100
103
105
107

110
113
115
118
121
124
127
129
132
135

138
141
145
148
152
155
158
162
165
169

{ 1984 SURVEY )

04
48
50
51
33
55
57
59
60
&2

100
103
105
108

110
13
116
119
121
124
127
130
133
135

138
142
145
149
152
155
159
162
166
169

.05
48
50
52
53
55
57
59
61
&2
&4

66
68
70
72
T4
76
78
80
82
B4

86
89
91
93
96
98
101
103
105
108

110
13
116
119
122
124
127
130
133
136

139
142
146
149
152
156
159
163
166
169

.06

50
52
53
35
57
59
&1
62

70

Té
76
78
8o
82

86
89
1
94
96
98
101
103
106
108

M
113
116
19
122
125
127
130
133
136

139

142
146
149
153
156
159
163
166
170

.07

101
103
106
108

m
114
117
119
122
125
128
131
133
136

139
143
146
150
153
156
160
163
167
170

EFFECTIVE 21 OCT 1936

.08
48
50
52
54
56
a7
59
61
63
&5

&7
49
"
73
75
7
Te
81
a3
a5

a7
89
92
P4
97
99
101
104
106
109

n

114

17
120
122
125
128
131
134
136

140
143
147
150
153
157
160
164
167
170

.09
49
50
52
54
56
58
59
&1
63
&5

67
69
I
3
75
7
79
81
a3
85

a7
S0
92
9%
97
99
102
104
106
109

112
114
117
120
123
126
128
131
134
137

140
143
147
150
154
157
160
164
167
in



PAPIO CREEK SITE 16 ---- STANDING BEAR
ELEY .00 .0t .02
1090.0 1 LA 172
-1 175 175 176
.2 179 179 180
3 183 183 183
b 187 187 187
.5 191 191 19
& 194 195 195
e 198 199 199
.8 202 203 203
.9 206 206 207
1091.0 210 210 21
.1 214 215 213
.2 219 219 219
3 223 223 224
N 227 228 228
5 232 232 232
b 236 236 237
7 240 241 261
.8 244 245 245
.9 249 249 250
1092.0 253 253 254
.1 258 258 259
.2 263 263 264
.3 268 268 269
b 273 273 274
.5 278 ara 278
b 282 283 283
.7 287 288 288
.8 292 293 293
.9 297 298 298
1093.0 302 303 303
A 307 o8 308
.2 313 3 314
-3 318 Ny 319
b 324 324 325
.3 329 130 330
-6 334 335 335
.7 340 340 341
.B 345 346 346
.9 351 351 352
1094.0 356 357 357
A 362 363 363
.2 368 369 369
3 374 373 375
A 380 381 381
.5 386 387 387
.6 392 393 393
7 398 399 399
.8 404 405 405
.9 410 41 4N

CAPACITY IN ACRE-FT.

.03
172
176
180
184
188
192
196
199
203
207

211
216
220
224
228
233
237
241
246
250

254
259
264
269
274
279
284
289
294

- 304

309
314
320
325
331
336
341
347
352

358
364
370
376
382
388
394
400
406
412

{ 1984 SURVEY )

.04
173
176
180
184
133
192
196
200
204
208

212
216
220
225

229

233
238
242
246
250

255
260
265
270
27
2m
284
289
294
299

304
310
315

320 -

326
331
337
342
347
353

358
364
370
376
382
338
394
400
406
412

.05
173
177
1831
185
189
192
196
200
204
208

212
216
221

229
234
238
242
247
231

235
260
265
270
275
280
285
290
295
300

305
310
316
321

328

33
337
343
348
333

359
365
M
377
383
389
395
401
407
413

.06
173
177
181
185
189
193
197
201
205
208

213
217
221
225

2%0.
B8

243
247
251

256
261
266
27
276
280
285
290
295
300

305
31
316
321
327
332
338
343
348
354

360
366
3n
378
384
390
396
402
408
414

07
174
178
182
185
189
193
197
201
205
209

213
217
222
226

230 -

235
239
243
247
252

256
261
266
271
278
281
286
291
296
301

306
M
7
322
327
333
338
344
349
354

360
366
372
378
384
390
396
402
408
414

.08
174
178
182
186
190
194
198
201
205
209

213
218
222
226
231
235
239
264
248
252

257
262
267
r{g
277
281
286
291
296
301

306
312
37
323
328
333
339
344
350
355

361
367
373
379
385
391
97
403
409
415

EFFECTIVE 21 OCT 1986

09
175
178
182
186
190
194
198
202
206
210

214
218
222
227
231
235
240
244
248
233

57
262
267
2re
277
282
287
292
297
302

107
312
318
323
328
334
339
345
350
355

361
367
373
379
385
o
397
403
409
413



PAPIO CREEK SITE 16 ~--- STANDING BEAR

ELEV
1095.0

.1
.2
.3
b
.5
.6
-7
.8
.9

1096.0

.1
.2
.3
A
-3
.6
.7

b
-
.6
.7
.8
.9

1098.0

1099

.1
.2
3
A
.5
N
7
.8
.9

-0
.1
2
3
b
.5
.6
.7
.8
.9

.00
416
423
429
436
442
449
456
462
469
475

482
489
496
504
51
518
525
532
540
547

554
562
570
577
585
593
601
609
815
624

632
641
649
658

&7s
683
692
700
709

717
726
735
T45
754
763

781
771
800

Ny
47
423
430
436
443
450
456
463
469
476

483
490
497
504
512
519
526
533
540
548

553
563
570
578
586
594
602
609
617
625

633
641
650
658
867
675

692
701
709

718
727
736
T4b
755
764

782
792
8031

.02
a7
424
431
437
bbb
450
457
464
470
&77

483
491
498
505
512
519
327
534
58
548

556
563
57
379
587
595
602
610
618
626

634
642
651
659
668
&76
685
693
702
710

719
728
737
T4é
756
785
L)

792
802

.03
418
425
431
438
444
451
458
464
471
477

484
491
499
506
513
520
527
535
542
549

556
564
572
580
588
595
603

611

619
627

635

643
652
660
669
&77

694
703
711

720
729
738
747
757
766

784
803

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
419
425
432
438
445
452
458
465
47
478

485
492
499
506
514
521

528

535
542
S50

357
565
573
581
588
396
604
612
620
627.

635
S
652
661
669
678
586
695
703
712

21
730
739
748
757
767
776
785
794
803

.05
419
426
433
439
446
452
459
466
472
479

486
493
500
507
514

329
536
543
530

558
566
574
581
589
597
605
613
620
628
836
645
653
662
670
679
687
696
704
713

722
731
740
749
758
768

795
804

522

.0é
420
427
433
440

453
460

473
479

4B6

494

501
508
515
522
530
537
S54é
551

359
566
574
582
590
598
605
613
21
629

637
646
654
663
671
680

697
703
714

723
732
741
750
759
769
778
787
796
805

.07
A1
L27
434
440
44
454
460
467
473
480

487
494
501
309

516-

523
530
537
545
552

559
567
575
583
591
598
606
614
622
630

638
655

672
680
689
&97
706
714

733
742
751
760
769

788
97
806

EFFECTIVE 21 OCT 1986

.08
421
428
434
441
448
454
461
67
474
481

488
495
502
509
517
524
531
338
545
853

560
568
575
584
591
599
607
613
623
&30

639
64T
656
664
673
681
690
698
707
713

724
734
743
752
761
770
780
789
798
807

.09
422
429
435
442
448
455
462
468
475
481

488
496
503
510
517
524
532
539
546
553

561
569
577
584
592
600
608
616
623
631

640
648
857
665
674
682
691
699
708
716

725
734
744
753
762
77
780
790

a0



PAPIO CREEX SITE 16 ---- STANDING BEAR
ELEV .00 .0 .02
1100.0 869 a10 811
.1 819 820 821
.2 829 830 &31
.3 a9 840 841
o 849 850 851
3 as59 860 861
.6 869 870 an
-7 879 880 831
.8 889 g90 &M
9 899 900 201
1101.0 %09 910 911
.1 920 921 922
.2 930 931 932
3 941 942 943
b 951 952 954
-3 962 963 964
b 973 T4 975
J 983 984 985
.8 994 995 996
.9 1004 1005 1007
1102.0 1015 1016 1017
1 1026 1028 1029
2 1038 1039 1040
3 1049 1050 1051
N 1061 1062 1083
.5 1072 1073 1074
b 1083 1085 10856
o7 1095 1096 1097
.8 1106 1107 1108
.9 1118 1119 1120
1103.0 1129 1130 1131
-1 1141 1142 1144
.2 1153 1155 1156
.3 1166 1167 1168
b 1178 179 1180
.5 1190 1M 1192
N 1202 1203 1205
.7 1214 1216 1217
.8 1227 1228 1229
.9 1239 1240 1241
1104.0 1251 1252 1254
. 1264 1265 1267
.2 1277 1279 1280
3 1290 1292 1293
b 1303 1305 1306
.5 1317 1318 1319
N 1330 1331 1332
7 1343 1344 1345
.8 1356 1357 1358

1369

1370

1372

.03
812
822
832
842
852
862
872
882
892
902

912
923
933
94k

955 .

963
976
986
997
1008

1018
1030
1041
1053
1064
1075
1087
1098
1110
1121

1133
1145

" 1157

1169
1181
1194
1206
1218
1230
1242

1255
1268
1281
1294
1307
1320
1334
1347
1360
1373

CAPACITY IN ACRE-FT.

( 1984 SURVEY )}

.04
813
823
833
843
853
863
873
8a3
893
903

913
924
934
945
956
954
977
987
998
1009

1020
1031
1042
1054
1065
1077
1088
1099
11
1122

1134
1146
1158
1170
1183
1195
1207
1219
1231
1244

1256
1269
1282
1296
1309
1322
1335
1348
1361
1374

.05
814
824
834
Bk
854
864
ava
284
894
904

914
925
936
Q4b
957
957
978
989
999
1010

1021
1032
1044
1055
1066
1078
108¢
1101
1112
1123

1135
1147
1160
172
1184
1196
1208
1221
1233
1245

1258
1271
1284
1297
1310
1323
1336
1349
1362
1375

.06
815
825
835
843
ass
865
a7rs
885
895
905

915

926

937
94T
958
968
979

1000
1011

1022
1033
1045
1056
1067
1079
1090

1102

1113
1124

1136
1149
1161
1173
1185
1197
1210
1222
1234
1246

1259
1272
1285
1298
131
1324
1337
1351
1364
1377

07
816
826
836
B4é
B56

876

896
906

916
927
938
048
959
959
980
991
1001
1012

1023
1034
1046
1057
106%
1080
1091
1103
1114
1126

1138 -
1150,

1162
1174
1186
1199
1211
1223
1235
1247

1260
1273
1286
1299
1313
1326
1339
1352
1365
1378

EFFECTIVE 21 OCT 1986

.08
817
az7
as7
847
857
867
8rv
aa7
897
a7

97
928
939
949
960
970
g8t
992
1002
1013

1024
1036
1047
1058
1070
1081
1093
1104
1115
1127

1139
1151
1163
1175
1188
1200
1212
1224
1236
1249

1261
1275
1288
1301
1314
1327
1340
1353
1386
1379

.09
818
az28
a3s
848
858
868
ars
aas
ass
%08

919
929
940
950
951
972
982

1003
1014

1025
1037
1048
1059
1071
1082
1094
1105
1116
1128

1140
1152
1164
177
1189
1201
1213
1225
1238
1250

1263
1276
1289
1302
1315
1328
1341
1354
1368
1381



PAPIO CREEK SITE 16 ---- STANDING BEAR
ELEV .00 .0 .02
1105.0 1382 1383 1385
.1 1396 1397 1399
.2 1410 1411 1413
3 1424 1425 1427
A 1438 1439 1441
-3 1452 1453 1455
N 1466 1467 1469
7 1480 1481 1483
.8 1494 1495 1457
.9 1508 1509 151
1106.0 1522 1523 1525
.1 1337 1538 1540
2 1552 1553 1555
3 1566 1568 1569
A 1581 1583 1584
5 1596 1597 1599
N 1611 1612 1614
s 1626 1627 1629
.8 1640 1642 1643
9 1655 1657 1658
1107.0 1670 1672 1673
.1 1686 1687 1689
.2 1701 1703 1704
3 1717 1718 1720
o 1732 1734 1736
.3 1748 1750 1751
b 1764 1765 1767
.7 1779 1781 1782
.8 1795 1796 1798
.9 1810 1812 1814
1108. 1826 1828 1829
A 1843 1844 1846
.2 1859 1861 18463
.3 1876 1878 1879
4 1893 1894 1896
.3 1910 191 1913
.6 1926 1928 1930
-7 1943 1945 1946
.8 1960 1981 1963
.9 1976 1978 1980
1109.0° 1993 19935 1997
.1 2011 2012 2014
.2 2028 2030 2032
3 2046 2048 2050
7 2064 2066 2067
.3 2082 2083 2085
.6 2099 2101 2103
.7 2117 2119 2120
.8 2135 2136 2138

2152

2154

2156

.03
1386
1400
1414
1428
1442
1456
1470
1484
1498
1512

1526
1541
1556
1571
1586
1600
1615
1630
1645
1660

1675
1690
1706
1721
1737
1753
1768
1784
1799
1815

1831
1848
1864
1881
1898
1915
1931
1948
1965
1981

1998
2016
2034
2051
2069
2087
2105
2122
2140
2158

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
1388
1402
1416
1430
1444
1458
1472
1486
1500
1514

1528
1543
1558
1572
1587
1602
1617
1632
1646
1661

1676
1692
1707
1723
1739
1754
1770
1785
1801
1817

1833
1849
1866
1883
1899
1916
1933
1950
1966
1983

2000
2018
2035
2053
207
2089
2106
2124
2142
2159

.05
1389
1403
1417
1431
1445
1459
1473
1487
1501
1515

1529
1544
1559
1574
1589

1603 -

1618
1633
1643
1663

1678
1693
1709
1725
1740
1756
17
1787
1803
1818

1834

1851
1858
1884
1901
1918
1935
1951
1968
1985

2002
2020
2037
2055
2073
2090
2108
2126
2143

2161,

.06
1390
1404
1418
1432
1446
1450
1474
1488
1502
1516

1531
1546
1560
1575
1550
1605
1620
1634
1649
1664

1679
1695
171
1726
1742
1757
1773
1789
1804
1820

1836

1853
1869
1886
1903
1920
1936
1953
1970
1986

2004
2021
2039
2057
2074
2092
2110
2128
2145
2163

.07
1392
1406
1420
1434
1448
1462
1476
1490
1504
1518

1532
1547
1562

1577 .

1592
1606
1621
1636
1651
1666

1681
1697
1712
1728
1743
1759
1775
1790
1806
1821

1838

1854

1871
1888
1904
1921
1938
1955
1971
1988

2005
2023
2041
2058
2076
2094
2112
2129
2147
2165

EFFECTIVE 21 OCT 1988

.08
1393
1407
1421
1435
1649
1463
1477
1491
1505
1519

1534
1549
1563
1578
1593
1608
1623
1637
1652
1667

1682
1698
1714
1729
1745
1760
1776
1792
1807
1823

183¢%
1856
1873
1889
1906
1923
1940
1956
1973
1990

2007
2025
2043
2060
2078
2096
2113
2131
2149
2166

.09
1395
1409
1423
1437
1451
1465
1479
1493
1507
1521

1535
1550
1565
1580
1595
1609
1624
1639
1654
1669

1684
1700
1715
1731
1746
1762
1778
1793
1809
1824

1841
1858
1874
1891
1908
1925
1941
1958
1975
1991

2009
2027
2044
2062
2080
2097
2115
2133
2151
2168



PAPIO CREEK SITE 16 ---- STANDING BEAR
ELEV .00 .01 .02
1110.0 2170 2172 2174
. 2189 219 2192
.2 2207 2209 2211
.3 2226 2228 2230
o 2245 2247 2249
.5 2264 2265 2267
.- 2232 2284 2286
.7 2301 2303 2305
.8 2320 2321 2323
.9 2338 2340 2342
1111.0 2357 2359 23561
.1 2377 2379 2381
.2 2396 2398 2400
-3 2616 2418 2420
oh 2436 2438 2440
.5 2456 2457 2459
& 2475 2477 2479
.7 2495 2497 2459
8 2515 2517 2519
.9 2534 2536 2538
t112.0 2554 2556 2558
1 2575 577 2579
.2 2595 2597 2599
3 2616 2618 2620
4 2636 2638 2641
.5 2657 2659 2661
.6 2678 2680 2682
.7 2698 2700 2762
.8 2719 22 2723
.9 2739 2741 2744
1113.0 2760 2762 2764
-1 2782 2784 2786
.2 2804 2806 2808
3 2825 2828 2830
- 2847 2849 2852
.5 2869 287 2873
.6 28 2893 2895
o7 2913 2915 297
.8 2934 2937 2939
.9 2956 2958 2961
1114.0 2978 2980 2983
| 3001 3003 3006
.2 3024 3026 3029
3 3047 3049 3052
N 3070 3072 3075
.5 3093 3095 3098
N 3116 3118 3121
7 3139 M4 3144
.8 3162 3164 3167

3185

3187

3190

.03
2176
2194
2213
2232
2250
2269
2288
2507
2325
2344

2563
2383

2402 -
2622

2642

. 2481

2481
2501
2521
2540

2560
2581
2601
2622
2643
2663
2684
2704
2725
2746

2767
2788
2810
2832
2854
2876
2897
2919
2941
2963

2985
3008
3031
3054
3077
3100
323
3146
3169
3192

.04
2177
2196
2215
2234
2252
2271
2290
2308
2327
2348

2365
2385

L. 2404
2424 -
2444

2463
2483
2503
2522
2542

2562
2583
2603
2624
2645
2665
2685
2706
2re?
2748

2769
2M
2812
2834
2856
2878
2900
2921
2943
2963

2987
3010
3033
3056
3079
3102
3125
3148
317
3194

CAPACITY IN ACRE-FT.
( 1984 SURVEY )

.05
2179
2198
2217
2235
2254
2273
2292
2310
2329
2348

2367
2387
2406
2426
2646
2465
2485
2505
2524
2544

2564
2585
2606
2626
2647
2647
2688
279
2729
2750

2
2793
2815
2836
2858
2880
2902
2924
2945
2967

2990
3013
3036
3059
3082
3105
3128
3151
3174
3197

.06
2141
2200
2219
2237
2256
2275
2293
2312
2331
2350

2369

2389
2408

. 2428

2648
2667
2487
2507
2526
2546

2566
2587
2608
2628
2649
2669
2690
a1
2731
2752

2773
2795
2817
2838
2860
2882
2904
2926
2947
2969

2992
3015
3038
3061
3084
3107
3130
3153
3176
3199

07
2183
2202
2220
2239
2258
2277
2295
2314

2351

237
2390
2610
2430
2430
2469
2489
2509
2528
25438

2563
2589
2610
2630
2651
2671
2692
2713
2733
2754

2775
2re7

- 2819

2841
2862
2884
2906
2928
2950
2971

2994
3017
3040
3063
2085
3109
3132
3155
3178
3201

.08
2185
2204
2222
2241
2260
2278
2297
2316
&35
2353

2373

2392

2412
2432
2452
2671
2491
2511
2530
2350

2570
2591
2612
2632
2653
2673
2694
2715
2755
2156

27177
2799
2821
2843
2865
2886
2908
2930
2952
2974

2996
3019
3042
3065
o088
KRN
3134
3157
3180
3203

EFFECTIVE 21 OCT 1986

09
2187
2206
2224
2243
2262
2280
2299
2318
2336
2355

2375
23%4
2414
2434
2654
2473
2493
2513
2532
2552

2573
2593
2614
2634
2655
2676
2696
277
2737
2738

2780
2801
2823
2845
2867
2889
2910 .
2932
2954
2976

2999
3022
3045
3068
369
N4
3137
3160
3983
3206



PAPIO CREEK SITE 16 ---- STANDING BEAR
ELEV .00 .01 .02
1115.0 3208 3210 3213
.1 3232 3235 3237
.2 3256 3259 3261
.3 3280 3283 3285
.4 3304 3307 3309
.3 3329 3331 3333
N 3353 3355 3357
.7 337 3379 3382
.8 3401 3403 3406
.9 3425 3427 3430
1116.0 3449 3452 3454
.1 3474 3477 3479
.2 3499 3502 3504
.3 3524 3527 3529
o4 3549 3552 3554
5 3575 3577 3580
N 3600 3602 3605
.7 3625 3627 3630
.8 3650 3852 3655
.7 3673 3677 3680
1117.0 3700 3703 3705
.1 3726 3729 3732
.2 3753 3755 3758
.3 3779 3782 3784
b 3806 3808 1811
.3 3832 3835 3837
.6 3858 3861 3864
.7 3885 3887 3890
8 3911 3914 3916
.9 3938 3940 3943
1118.0 3964 3967 3970
. 3992 3994 3997
-2 4019 4022 4025
3 4047 4050 4032
.4 4074 4077 4080
.3 4102 4105 4108
N 4130 4132 4135
.7 4157 4160 4163
.8 4185 4188 4190
.9 4212 4215 4218
1119.0 4240 4243 4246
.1 4249 4272 427
.2 4298 4301 4304
3 4327 4330 4333
o 4356 4359 4362
.5 4386 4388 4391
N 4415 4418 4420
.7 Lobdh 4447 4450
.8 4T3 L4T6 L4T9

.9

4502

4505

4508

.03
3215
3239
3263
3288
3312
3336
3360
3384
3408
3432

3457
3482
3507
3532
3557
3582
3607
3632
3657
3682

3708
3734
3761
3787
3814
3840
3866
3893
ng
3946

3972
4000
4027
4055
4083
4110
4138
4165
4193
4221

4249
4278
4307
4336
4365
4394
4423
4452
4482
451

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
3218
3242
3266
3290
3314
3338
3362
3386
3410
3435

3459
3484
3509
3534
3559
3585
3610
3635
3660
3685

37
3737
3763
3790
3816
3843
3869
3895
922
3948

3975
4003
4030
4058
4085
4113
4141
4168
4196
4223

4252
4281
4310
4339
4368
4397
4426
4455
4434
4314

.05
3220
3244
3268
3292
3316
3341
3365
3389
3413
3437

3462
3487
3512
3537
3562
3587
3612
3637
3662
3687

3713
3740
3766
3792
3819
3845
3872
3898
3924
3951

3978
4005
4033
4061
4088
4116
4143
417
4199
4226

4255
4284
4313
4342
4371
4400
4429
4458
4487
4516

.06
3222
3247
3271
3295
3319
3343
3367
3301
3415
3439

3464

3489
3514
3539
3564
3590
3615
3640
3665
3690

3716
3742
3769
3795
821
3848
3874
3901
3927
3953

3981
4008
4036
4063
4091
4119
4146
4174
4201
4229

4257
487
4316
4345
4374
4403
4432
4461
4490
4519

.07
3225
3249
3273
3297
3521
3345
3369
3394
3418
3442

3467
3492
3517
3542
3567
3592
3617
3642
3667
3692

3718
3745
3
3798
3824
3850
3877
3903
3930
3956

3983
4011
4039
4066
4094
4121
4149
4177
4204
4232

4260
4289
4319
4348
4377
4406
4435

4493
4522

EFFECTIVE 21 OCT 1986

.08
3227
3251
3273
3300
3324
3348
3372
3396
3420
3444

3469
3494
3519
3544
3569
3595
3620
3645
3670
3695

3721
3748
3774
3800
3827
3853
3830
3906
3932
3959

3986
4014
4061
4069
4096
4124
4152
4179
4207
4234

4263
4292
4321
4351
4380
4409
4438
4467
4496
4525

.09
3z3¢
3254
1278
3302
3326
3350
3374
3398
3422
3447

3472
3497
3522
3547
3572
3597
3622
3647
3672
3697

3724
1750
3T
3803
3829
3856
3882
3909
3935
3961

3989
4016
4044
4072
4099
8127
4154
4182
4210
4237

4266
4295
4324
4353
4383
4412
bbb
4470
4499
4528



PAPTO CREEK SITE 18 ---- STANDING BEAR
ELEV .00 01 .02
1120.0 4531 4534 4537
-1 4562 4565 4568
.2 4592 4595 4598
3 4623 4626 4629
b 4653 4656 4660
.5 4684 4687 4690
-6 4715 4718 4721
T 4745 4748 4751
.8 4776 4779 4782
.9 4806 4809 4813
1121.0 4837 4840 4843
.1 4849 4872 4875
2 4901 4904 4907
3 4933 4936 4939
A 4965 4968 4971
3 4997 5000 5003
.6 5028 5032 5035
.7 5060 5063 5067
.8 3092 5095 5099
.9 5124 5127 5130
1122.0 3156 5159 5163
A 5189 5193 5196
.2 5223 5226 5229
-3 3256 5259 5263
A 5289 5293 3296
5 5323 5326 5329
.6 5356 5359 5362
7 5389 5392 5396
2 5422 5426 5429
.9 5456 5439 5462
1123.0 5489 5492 3496
A 5524 5527 3531
2 5558 5562 5365
.3 5593 5596 5600
b 5627 5631 5634
.5 5662 5665 5669
N 5697 5700 5704
.7 5731 5735 5738
.8 5766 5769 3773
.9 5800 5804 5807
1124.0 5835 5839 5842
.1 5871 5874 5878
.2 5907 5910 5914
3 5943 5946 5950
b 5979 5982 5586
.3 6015 6018 6022
.6 6050 6054 6058
.7 4086 6090 6093
.8 6122 6126 6129

-9

6158

6162

6165

CAPACITY IN ACRE-FT.

.03
4540
4571
4601
4632
4663
4693
4724
4754
4785
4816

4847
4878
4910
4942

4974

5006
5038
5070
5102
5134

5164
5199
5433
5266
3299
3332
3366
3399
5432
5466

5499

5534
5549
5603
5638
5672
5707
5742
5776
58113

5846
5882
5918
5953
5989
6025
60861
5097
6133
6169

( 1984 SURVEY )

.04
4543
4574
4604
4635
4666
4696
727
4757
4733
4819

4850
4882
4914
4945
LeTT
5009
5041
5073
5105
5137

5149
5203
5236
5269
5303
5336
5369
5402
5436
5469

5503
5537
5572
5607
5641
5676
5710
5745
5780
5814

5849
5885
5921
5957
5993
6029
6065
6101
6137
6172

05
4546
4577
4508
4638
4669
4699
4730
L4761
4791
4822

4853
4885
497
4949
4981
5012
5044
5076
5108
5140

5173
5206
5239
3273
5306
5339
3372
5406
5439

5472

5506
3541
5576
5610
5645
5679
5714
5749
5783
5818

5853
5889
5925
5961
3997
6032
6068
6104
6140
6176

.06
4549
4580
4611
L6401
4672
4702
4733
4764
4794
4825

4856 _

4888
4920
4952
4984

5016 -

5048
5079
5111
5143

5176
5209
5243
3276
5309
5342
5376
5409
3442
5476

5510

5544

5579
5614
3648
5683
5717
572
5787
5821

5857
5892
5928
5964
5000
6036
6072
6108
6144
5180

07
4552
4583
4614

4675
4705
4736
4767
4797
4828

4859
4891
4923
4955

4987

5019
5051
5083
5115
5146

5179
5213
5246
5279
5313
5346
5379
5412
Skhé
5479

5513
5548

5582
5617
5652
5686
5721
5755
5790
5825

5860
5896
5932
59638
6004
6040
6076
6111
6147
6183

.08
4555
4586
4517
4647
4678
4708
4739
4770
4800
4831

4863
4894
4926
4958
4990
5022
5054
5086
5118
5150

5183
5216
3249
5283
5316
3349
5382
5416
5449
5482

5517

5551
5586

5620
5655
3690
5724
379
5793
5828

5864
5900
5936
5971
6007
6043
6079
6115
4131
6187

EFFECTIVE 21 OCT 1986

.09
4559
4589
4620
4650
4681
4712
4742
4773
4803
4834

4854
4898
4930
4961
4993
5025
5057
5089
5121
5153

5186
5219
3233
5286
5319
5352
5386
5419
5452
5486

5520
5555
5589
5624
5659
5693
5728
5762
5797
5832

5867
5903
5939
5975
6011
6047
5083
6119
6155
5190



PAPIQ CREEK SITE 16 ---- STANCING BEAR
ELEV 00 .01 .02
1125.0 6194 6198 6201
.1 6231 6235 6239
.2 6268 6272 6276
3 6305 6309 6313
b 86342 6346 6350
-5 6380 6383 6387
b 6417 5420 6424
T 6454 6457 6461
.8 6491 6495 6498
.9 6528 6532 6535
1126.0 4565 6569 8573
A 6603 6607 6611
.2 6642 6646 6649
3 6580 6684 6688
A 6719 4722 6726
-3 6757 6761 6765
N 6795 6799 6803
.7 6834 6838 6841
.8 5872 6876 6880
.9 6911 6914 6918
1127.0 6949 6953 &957
-1 6989 6993 6997
.2 7028 7032 7036
3 7068 7072 7076
b 7108 7112 7116
.5 7148 7151 7155
N 787 7™M 7195
7 7227 7231 7235
.8 7267 7271 7275
9 7306 7310 314
1128.0 7346 7350 7354
| 7387 M 7395
.2 7428 7432 T436
3 7469 7473 %877
o 7510 7514 7518
- 7551 7555 7359
& 7592 7596 7600
7 7633 7637 7641
-8 7674 7678 7682
¢ 7715 7719 773
1129.0 7756 7760 7764
| 7798 7802 7807
.2 7840 TB4S 7849
.3 7883 7887 7891
A 7925 7929 7933
3 967 ™ 975
b 8009 8013 801s
7 8051 8056 8060
.8 8094 8098 8102
9

CAPACITY IN ACRE-FT.

.03
6205
6242
6279
6316
8354
6391
6428
6465
4502
6539

&577
6615
6653
6692

6730 -

6769
6807
6845
6884
6922

6961
7001
7040
7080
7120
7159
7199
7239
n2re
7318

7358
7399
7440
7481
7522
7563
7604
7645
7686
7rer

7769
7811
7833
T89S
7937
7980
Boz22
8064
8106

{ 1984 SURVEY )

.04
4209
6246
6283
6320
6357
6394
5431
6469
6506
6543

6580
6619
6657
6696
6734
6772
6811
5849
6888
6926

6965
7005
7044
7084
7124
7163
7203
7243
7282
7322

7362
T403
T444h
7485
7526
7367
7608
7649
7690
7731

7773
7815
7857
7899
7942
7984
8026
8068
8110

.05
6213
6250
6287
6324
6361
6398
6435
6472
6509
6546

6584
6623
6661
6699
6738
&776
4815
6853
6891
6930

6969
7009
7048
7083
7128
7se7
7207
7247
7286
7326

7367
7408
T449
7490
7331
e
7613
7654
7695
7736

T
7819
7862
7904
7946
7988
8030
8073
8115

.06
6216
6253
6290
6328
6365
6402
6439
6476
6513
6550

6588 _

6626
6665
6703
6742
6780
6318
6857
6895
6934

6973
7013
7052
7092
7132
71N
21
7451
7290
7330

37
7412
7453
7694
7535
7576
7817
7658
7699
7740

7781
7824
7B&S
7908
7950
7992
8035
8077
811%

07
6220
6257
6294
4331
6368
6405
6443
6480
6517
6554

6592
6630
6669
6707
6745
6784
6822
6861
6899
69357

6977
7016
7036
7096
7136
7175
7215
7255
7294
7334

7375
7416
7457
7498
7339
7580
7621
7662
7703
TThh

7785
7828
7870
7912
7954
7997
8039
8081
3123

.08
6224
6261
6298
6335
6372
6409
6446
6483
6520
6558

6596
6634
6673
6711
&749
6788
6826
6865
6903
6941

6981
7020

7100
7140
7179
7219
7259
7298
7338

37
7420
7461
7502
7543
7584
7625
7666
7707
7748

7790
7832
7874
916
7959
8001
B043
8083
8127

EFFECTIVE 21 OCT 1986

.09
6227
5254
6302
6339
6376
6413
6450
6487
6524
4561

6500
6638
6676
6715
6753
6792
6830

6907
6945

6985
7024
7064
7104
7144
7183
7283
7263
7302
7342

7383
7424
7465
7306
7347
7588
7629
7670
mn
77m2

779
7836
7878
7921
7963
8005
8047
8089
8132
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DISCHARGE IN C.F S.

T000Q

80G0

5C20

4000

3000

2000

1000

ONE-HALF HOUR UNIT GRAPH, USED
IN PMF DERIVATION (FULL POOL
U.G, INCREASED BY 50 */s)

I\

ONE-~HALF HOUR UNIT GRAPH,
'USED IN 3.P.F. DERIVATION (INTO
FULL POOL) .

\

]
I :
!

ONE - HALF HOUR UNIT GRAPH,
\ (NATURAL CONDITIONS)

\

\

VAR
/

\
\1

\ \ N
NN

2 , 3 4
TIME IN HOURS

/
o7

PAPILLION CREEK AND TRISUTARIES, NEBRASKA
SITE I8

ONE-HALF HOUR UNIT HYDROGRAPHS

DRAINAGE AREA = 6.0 SQUARE MILES

U. 8. ARMY ENGINEER DISTRICT, OMAHA
CORP3 OF ENGINEERS OMAHA, NEBRASKA
ST M

DESIGN MEMO. NO. MPC {4 PLATE 23
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POOL ELEVATION IN FEET ABOVE M. S.L.

iio /
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1105

50 40 30 20 o 5 2
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PAPILLION CREEK AND TRIBUTARIES, NEBRASKA

SITE 16 ‘
“09399 998 995 99 98 95 90 80 70 80 POOL ELEVAT|ON
: : : PROBABILITY CURVE
PROBABILITY IN PERCENT U. 8. ARMY ENGINEER . DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NEBRA3SKA

SEPT.NTH




1,000 C.F. 8.
o

DISCHARGE IN

LEGEND.
@ This hydrograph represents the maxizmus & hours
of runoff {60 to 65 hours).
@ Antocedont runoff froa P to &0 hours rafsed the
ne poel from 1104.0 ft. to 1106.3 ft.
@ Hulti-purpose pool elewvation 1104,0 ft,
MAXIMUM POOL EL. H1IT.0
- -t e e
/"&m bt ELEVATION
- - e )
NOTE: feparvolr deslgn flocd storage scownulation wummary,
A Al waluss include bans flow,
v
-4 © FProm O to 60 Hra. Inflow = 339.2 A.F.
1i4 ’ Outflow = 81,7 AF,
g_‘ Storage =~ 257.5 L.F,
[o]
10,700 C. F 3. Q Prom 60 to 68 Hlre, Inflow = 2515.21.F,
Outflow = - Ay,
iz h s:-Drlﬂﬂ - 21.!.2.5 [W
Y Prom 68 to 96 Nra.  Inflow = 134.4 A.T.
Zz - Outflow = _3£9,6 AP,
= Storags = -235.2 4.0,
INFLOW HYDROGRAPH z :
e E Maxirom Stormge = 257.5 + 2442,5 = 2700 A,F,
/ $
! !
t
’, fiecs _'
/ 2
/l a

_——"&:_.‘_@_—

o A

QUTFLOW HYDROGRAPH -
PAPILLION CAEEN AHD TRIBUTARIEY, HEBRAIRA

SITE 16
Y NNy P Y. ¥ _J 1 crs ot RESERVOIR DESIGN FLOOD ROUTING
° 2 4 L] ] 1o 12 4 U. 3. ARMY ENCGINCERA. OISTRICT, CUARA
TIME IN HOURS CORPY OF [NGmE[:‘a’t”" OMAKA HEDAAIAA

g 3lvld

DESIGH WEMO. NO. MPCI4




92 31VY1d

POOL ELEVATION IN FEET ABOVE M.SL.

nz2
1120
ne
1ns
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e
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108
106

104
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EMERGENCY SPILLWAY CREST (112100

RESERVOIR DESIGN FOOL EL.,

uniey

50°%

O

RESE

YOR_ DE

SIGH FLOOD

\ 100 YEA

R POOL

|

EL, (lico)

N

DAYS 6 HOURS
0% DRAWDOVIN \

™ 25% OF RESEVOIR DESIGN FLOCD

! !
somsonimE— 1

-

!
%LSEHIWWWN l | |

0% OF RESEVOIR DESIGN FLCOD

I ey S

1
4

f
8 a 10 12 14

16

8

DRAINING TIME - IN DAYS

20

26 8

PAPLLOH CREAK AND TRHUTARIES LAKES, NIIRASKA
SITE 16

MASTER PLAN
RESERVOIR DRAINING CHARACTERISTICS
GAIED OUTLET (LOSED
MHS KAWAMOIO US ARMY LHSINCIR DISINICT
1 OMAHA
ASSOCIATS CORPS OF LriGuratiR
OMAIA NIBRASKA DHAHA SUPALEA
Ly ]

DESIGH MEMO. HO. MPC-28




(2 31¥1d

DISCHARGE IN 1,000 C.F.5.

e

a

a4

1z
MAXIMUM POOL fL.1127.0
“T™<
/ \
If 1nze
b
) \
I| \\
! N
1 ] Haa
/ h
} 28,300 ©.F.9.
mn
SPILLWAY CAEST EL. 1421.0 "
!
| - nao
! INFLOW HYDROGRAPH
1 !
I
!
£ e
!
/
!
/
A e
/ \
/
z b 9,800 C.F.8.
r‘/ A / A\ 4
> - OUTFLOW HYDROGAAPH
- / ] / ~<
- L -
- N
— == BECINNING OF ROUTING f - na
=== GNEYHALF FULL FPODL I \
L. 1K 8 / "‘\
/.—_ /' b
i F) r . » io 12 14 T AL
TIME IN HOURS

E-MS.L

POOL ELEVATION IN FEET ABOV

ot

PAPILLION GRELR AHD TAIBUTARNIES, NEBAASKA
SITE I8
SPILLWAY DESIGH FLOOD ROUTING

U 8 ARMY ENGINEER DISTRICT, OMAHA
CORPS OF ENGINEER) OMAHA, NEBAASAA
srTidn

DESIGN MEMO., NO. MPCI4




Dam Site #18 ,,
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PAPILLION CREEK BASIN
DAM BITE #18 — ZORINGKY LAKE












EMERGENCY SPILLWAY -RATING CURVE | PREPARED BY: J.T.M.
| DISCHARGE IN 1,000 C.F.S. CHECKED BY: RLK-
0 2 4 6 8 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
1150 . : L; ; 5[. 7 : ; : : : ' T ' g *
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PAPIO PROJECT - SITE 18

AREA - CAPACITY TABLES

U.S. ARMY ENGINEER DISTRICT, OMAHA
OMAHA, NEBRASKA

1984

PLATE 32



ELEV

1040
105¢
1060
1070
1080
1090
1100
1110
1120
1130

PAP10O CREEK SITE 18

12

53
167
288
436
658
898

13
&1
179
302
451
682

14
70
191
316
468
706

16

a1

202
331
489
730

AREA IN ACRES
{ 1984 SURVEY )}
4

20
9;
213
345
512
754 °

23
107
224
358
538
778

24
119
234
3in
562
802

EFFECTIVE

26
131
245
384
585
826

10
33
144
259
400

409

850

1"

42
155
273
418
633
874



PAP10 CREEK SITE 18 EFFECTIVE
CAPACITY IN ACRE-FEET

¢ 1984 SURVEY )

ELEV 0 1 2 3 4 5 6 7 8 9
1040 0 0 0 0 0 0 0 0 0 0
1050 0 ] 1 2 3 4 5 6 7 g
1060 12 15 19 24 29 36 44 53 63 T4
1070 86 99 112 127 145 167 191 215 244 281
1080 329 387 452 527 614 74 828 953 1091 1241
1090 1402 1575 1760 1957 . 2165 y 2384 ‘ 2614 2853 3105 337
1100 3651 3947 4256 4580 4918 5270 3635 6012 -6404 6812
1110 7240 7684 8143 8621 21 646 10197 10771 11368 11989
1120 12635 13305 13999 14717 15459 16225 17015 17829 18667 19530

1130 20416 0 0 0 0 0 0 0 0 0
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EFFECTIVE

CAPACITY IN ACRE-FT.
( 1984 SURVEY )

PAPIO CREEK SITE 18
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PAPIO CREEK SITE 18

ELEV
1060.0
-1
.2
.3
-4
-3
.6
7
.8
8

1061.0
-1
.2
.3
-4
.3

1063.0

1064.0

.2
3
b

.6
.7
.8
.9

.00
12
12
13
13
13
13
14
14
14
15

15
15
16
16
17
17
17
18
18
19

19
19
20
20
21
21
22
22
23
23

24
24
25
25
26
26
27
a7
28
28

29
30
30
31
32
32
33
34
35
35

0
12
12
13
13
13
14
14
14
14
15

15
15
16
16
17
17
17
18
18
19

19
20
20
21
21
22
22
23
23
Zh

24
25
25
26
26
27
27
28
28
29

29

30
31
32
33
33
34
35
35

.02
12
12
13
13
13

14
14
14
15

15
15
16
16
17
17
17
18
18
19

19
20
20
21
21
22
22

23

24

24
25
25
26
26
27
27
28
28
29

29
30
31
31
32
33
33
34
35
35

.03
12
12
13
13
13
14
14
14
14
15

15
16
16
16
17
17
18
18
18
19

19
20
20
21
21

22

23
24

24
25
25
26
26
27
27
28
28
29

29
30
n
31
32
3
33
34
35
36

CAPACITY IN ACRE-FT.
( 1984 SURVEY )

.04
12
12
13
13
13
14
14
14
15
15

15
16
16
16
17
17
18
18
18
19

19
20
20
21
21
22
22
23
23
24

24
25
25
26
26
27
27
28
28
29

29
30
3
31
32
33
33
34
35
36

.05

12
12
13
13
13
14
14
14
15
15

15
16
16
16
17
17
18
18
18
19

19
20
20
21
21

22

23
24

24
25
25
26
26
27
27
28
28
29

29
30
31
31
32
33
34
34
35
36

.06
12
12
13
13
13
14
14
14
15
15

15
16
16
16
17
17
18
18
18
19

19
20
20
21
21
22
22

23
24

24
25
25
26
26
27
27
28
28
29

29
30
3
32
32
33
34
34
35
36

.07
12
13
13
13
13
14
14
14
13
15

135
16
16
16
17
17
18
18
18
19

19
20
20
21
21
22
22

23
24

24
25
25
26
26
27
27
28
28
29

29
30
31
32
32
33
34
34
35
36

EFFECTIVE

.oa
12
13
13
13
13
14
14
14
15
15

15
16
16
17
17
17
18
18
19
19

19
20
20
21
21
22
22
23
23
24

24
a3
25
26
26
27
27
28
28
29

30
30
3
32
32
33
34
34
35
36



PAPIC CREEK SITE 18

ELEV .00
1065.0 36
A 37

.2 38

.3 38

o 39

.5 40

.5 41

.7 42

.8 42

.9 43
1066.0 4t
.1 45

.2 46

3 47

4 48

5 48

& 49

.7 50

.8 51

.2 52
1067.0 53
-1 54

.2 55

.3 56

-4 57

.5 38

b 59

-7 40

.8 &1

.9 62
1068.0 63
1 64

.2 65

.3 66

b 67

.5 68

.6 70

.7 7

.8 72

-9 3
106%. 74

76
78

3

0

1

e

3

4

.3 80
[

7 82
8

9

85

.01

35
7
38
38
39
40
41
42
42
43

44
45
46
47
438
49

49 .

50
51
52

53
54
55
56
57
58
59
60
61
62

63
64
65
66
68
69
70
71
72

74
75
78
&0
83
a5

CAPACITY IN ACRE-FT.

.03

36
37
38
39
39
40
41
42
43
43

4
45
)
47
48
49
50
51
51
52

53
54
35
56
57
58
59
60
61
62

63
64
66
67
68
69
70
71
72
73

74
76
77
78
79
80
82
83
84
85

( 1984 SURVEY )

.04
36
37
38
39
40
40
41
42
43
44

44
45
46
47
48
49
50
51
52
52

53
54
55
56
57
58
5%
60
61
62

63
65
66
&7
68
69
70
71
72
73

74
76
77
78
79
80
&2
83
84
85

.05
36
37
28
39
40
40
41
42
43
4

44
45
46
47
48
49
3¢
51
52
53

53
54
36
36
57
58
59
60
61
&2

64
&5
66
67
68
69
70
7
72
73

75
76
77
78
79
81
82
83
84
85

.06

36
37
38
39
40
40
41
42
43
44

45
45
46
47
48
49
50
51
52
33

54
55
56
57
38
59
&0
61
62

65
&7

69
70
m
72
74

76

78
80
81
az2
a3

.07
37
37
38
39
40
41
41
42
43
44

45
46
46
47

49
50
5
52
53

54
55
56
57
58
59
60
61
62
63

&5
&7
6%
70
Fa

T4

76

78
80
81
82

EFFECTIVE

.08
37
37
38
39
40
41
41
42
43
L4

45
46
&7
L7
48
49
S0
51
52
53

54
55
56
57
58
59
60
61
62
63

64
&5
&6
&7
68
69
70
72
73
74

75
76
77
79
80
a1
82
83
a5
8s

.09
37
38
38
39
40
41
42
42
43

45
46
&7
48
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62
63

65

&7
68
69
7t

74

75
76
77
9
80
a1
82

85



PAPIO CREEK SITE 18

1071.0

1073.0

3
A
5
.6
-7

1074.0

.

CoNTWERWNS

.00

87
g9
%0
91
92
94
95
96
98

100
102
103
104
105
107
108
109
111

112
113
115
116
118
19
121
122
124
125

127
129
131
132
134
136
138
140
141
143

145
147
149
152
154
156
158
160
163
165

.0

a7
89
90
91
93
9%
95
97
98

100
102
103
104
106
107
108
11¢
m

12
114
115
117
118
120
121
123
124
126

127
129
131
133
134
136
138
140
142
143

145
147
150
152
154
156
158
161
163
165

.02

89
90
M
93
94
93

98

101
102
103
104
106
107
108
110
MM

112
114
115
17
118
120
121
123
124
126

127
129
131
133
135
136
138
140
142
144

145
148
150
152
154
156
159
161
163
165

.03

8y
90
92
93
94
95
o7
o8

0

102 .

103
105
106
107
108
110
"1

112
114
115
117
118
120
121
123
124
126

128
129
131
133
135
137
138
140
142
144

146
148
150
152
154
157
159
161
163
165

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
87
a8
a9
90
92
93
9%
96
97
98

100
101
102
103
105
106
107
109
110
m

113
114
116
17
119
120
122
123
125
126

128
130
131
133
135
137
139
140
142
144

146
148
150
152
155
157
159
161
163
166

.05
87
88
&9
21
92
93
9%
96
97
98

100
101
102
104
105
106
107
109
110
m

113
114
116
197
119
120
122
123
125
126

128
130
132
133
135
137
139
140
142
144

146
148
31
153
155
157
159
161
164
166

.06
a7

a9
N
92
93
95
94

98
100

1M
102

104

105
106
108
109
110
1M

113
114
116
117
19
120
122
123
125
126

128
130
132
133
135
137
139
141
142
144

146
149
151
153
155
157
160
162
164
166

07
87

90
91
92
93
95
96
97

100
™
103
104
105
106
108
109
110
M2

13
15
16
18
119
121
122
124
125
127

128
130
132
134
135
137
13¢
141
143
144

147
149
151
153
155
158
160
162
164

EFFECTIVE

.08
87
88
0
!
92
94
95
96
97
99

100
101
103
104
105
107
108
109
110
112

113
115
116
118
119
121
122
124
125
127

128
130
132
134
136
137
139
141
143
145

147
149
151
153
156
158
160
162
164
167

100
101
103
104
105
107
ic8
109
m
112

113
115
116
ns
119
121
122
124
125
127

129
130
132
134
136
138
139
141
143
145

147
149
151
154
156
158
160
162
165
167



PAPIO CREEK SITE 18

ELEV
1075.0

BN WuLD

1078.0

.00
167
169
172
174
177
179
181
184
186
189

191
193
196
198
201
203
205
208
210
213

215
218
221
224
227
229
232
235
238
241

244
248
251
255
259
262
266
270
274
277

281
286
2N
295
300
305
310
315
319
324

.01
167
170
172
174
177
179
182
184
186
189

191
194
196
198
201
203
206
208
210
213

215
218
221
224
227
230
233
236
238
241

244
248
252
255
259
263
267
270
274
278

281
286
N
296
3
305
310
315
320
325

.02
167
170
172
175
177
179
182
184
187
189

191
194
196
199
201
203
206
208
21
213

216
218
221
224
227
230
233
236
239
242

245
248
252
256
260
263
267
271
274
278

282
287
292
296
301
306
mn
316
320
325

CAPACITY IN ACRE-FT.

03
168
170
173
175
177
180
182
185
187
189

192
194
197

199"

201
204
206
209
21
213

216
219
222
225
227
230
233
236
239
242

245
249
253
256
260
264
267
271
275
278

282
287
292
297
302
306
3N
316
321
326

( 1984 SURVEY )

.04
168
170
173
175
178
180
182
185
187
190

192
194
.- 197
199
202
204
206
209
2N
214

216
219
222
225
228
231
234
236
239
242

245
249
253
257
260
264
268
271
275
279

283
288
293
297
302
307
312
317
Ery)
326

.05
168
171
173
175
178
180
183
185
187
190

192
195
197
199
202
204
207
209
21
214

216
219
222
225
228
231
234
237
240
243

246
250
253
257
261
264
268
272
275
279

283
288
293
298
303
307
312
317
322
327

.06
168
171
173
176
178
180
183
185
188
190

192
195
197
200
202
204
207
209
212
214

217
220
223
225
228
231
234
237
240
2643

246
250
254
257
261
265
268
272
276
280

284
289
293
298
303
308
313
37
322
327

.07
169
171
173
176
178
181
183
185
188
190

193
195
197
200
202
205
207
209
212
214

217
220
223
226
229
232
234
237
240
243

247
250
254
258
261
265
269
272
276
280

284
289
2%4
299
304
308
33
318
323
328

EFFECTIVE

.08
169
17
174
176
179
181
183
186
188
191

193
195
198
200
203
205
207
210
212
215

217
220
223
226
229
232
235
238
241
243

247
251
254
258
262
265
269
273
277
280

285
290
294
299
304
309
314
318
323
328

.09
169
172
174
176
179
181
184
1846
188
™

193
196
198
200
203
205
208
210
212
215

218
221
223
226
229
232
235
238
241
244

247
251
255
258
262
266
270
273
277
281

283
290
295
300
305
309
314
319
324
329



PAPIO CREEX SITE 18

1082.0

1083.0

.00
329
335
4
346
352
358
364
370
375
381

387
393
400
406
413
19
426
432
439
4435

452
459
467
474
482
489
497
504
512
519

327
536
544
333
562
570
579
588
597
605

614
624
634
&4
&54
664
674
684
694
704

.01
330
335
341
347
353
359
364
370
376
382

388
394
40
407
414
420
427
433
440
446

453
460
468
475
483
450
498
505
513
520

528
537
545
554
563
57
580
589
597
606

615
625
635
645
655
665
&75
685
]
705

.02
330
336
342
348
333
359
365
37
377
382

388
395
401
408
414
421
427
434
440
447

453
461
469
476
483
491
498
506
513

521

529
537
546
555
364
572
581
590
598
607

616
626
636
646
656
666
676
686
696
706

-03
33
337
342
348
354
360
366
N
377
383

389
395
402
408
415
421
428
434
441
447

454
462
469
477
484
492
499
507
514
522

330
538
547
356
564
573
582
5"
599
608

617
627
637
647
857
667
677
687
697
7e7

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
N
337
343
349
355
360
366
372
378
384

390
396
403
" 409
416

422

429

435

442

448

455
462
470
A7T7
485
492
500
507
515
522

530
53¢
548
557
565
574
583
591
600
609

618
628
638
648
658
668
678
688
698
708

.05
332
338
344
349
353
361
367
372
378
384

390
397
403
410
416
423+
429
436
442
449

456
463
471
478
486
493
501
508

- 516

523

531
540
549
557
566
575
584
592
601
510

619
629
639
649
659
669
679
689
699
709

.06
332
338
344
350
356
361
367
373
379
385

391
397
404
410
M7
423
430
436
443
449

456
4L&4
472
479
486
494
501
509
516
524

532
541
550
558
567
576
584
593
602
611

620
630
640
650
660
670
680
690
700
710

.07
333
339
345
350
356
362
368
374
379
385

392
398
405
41
418
424
431
437
bbb
450

457
465
472
4B0
487
495
502
510
517
525

533
542
550
559
568
577
585
594
603
611

é21
£31
641
651
661
671
681
691
70
7

EFFECTIVE

.08
334
339
345
B
357
363
368
374
380
386

392
399
405
412
418
425
431
438
4oh
431

458
466
473
480
488
495
503
510
518
525

534
543
551
560
369
577
586
595
604
612

622
632
642
652
662
672
682
692
702
712

.09
334
340
346
352
357
363
369
375
381
386

393
399
406
412
419
425
432
438
445
451

459
466
474
481
489
496
504
511
519
526

533
544
552
561
570
578
587
596
604
613

623
433
643
653
6463
673
683
693
703
713



PAPIO CREEK SITE 18

ELEV
1085.0

UPUNDSD OB EWN -

1086.

R
O~ o

1087.0
.1
.2
.3
b

"
v

% VR §

g

CRVER SNV

)

1089.0

.00
714
725
737
748
760
771
782
7%
805
817

az28
840
853
865
878
890
903
915
928
940

953
967
981
994
1008
1022
1036
1050
1063
1077

1091
1106
1121
1136
1151
1166
1181
1196
121
1226

1241
1257
1273
1289
1305
1321
1338
1354
1270
1386

.01
715
727
738
749
761
772
784
795
806
818

829
842
854
867
879
a9z
904
917
929
942

954
P68
o982
996
1010
1023
1037
1051
1065
1079

1092
1107
1123
1137
1152
1167
1182
1197
1212
1227

1243
1259
1275
1291
1307
1323
1339
1355
1371
1388

.02
716
728
739
720
762

785
796
8a7
819

830
843
856
868
280
893
905
918
930
943

956
970
983
997
1011
1025
1039
1052
1066
1080

1094
1109
1124
1139
1154
1169
1184
1199
1214
1229

1244
1260
1276
1293
1309
1325
1341
1357
1373
1389

CAPACITY IN ACRE-FT.

.03
77
729
740
752
763
774
786
797
809
820

832
844
857
869
a8z
894
Q07
219
932
944

957
971
985

1012
1026
1040
1054
1068
1081

1095
1110
1126
1140
1155
1170
1185
1200
1215
1230

1246
1262
1278
1294
1310
1326
1342
1359
1375
131

( 1984 SURVEY )

.04
719
730
741
753
764
776
787
798
810
821

833
845
858
870
883
895
908
920
933
945

959

972

986
1000
1014
1028
1041
1053
1069
1083

1097
1Mm112
1127
1142
1157
1172
1187
1202
1217
1232

1247
1264
1280
1296
1312
1328
1344
1360
1376
1392

.05
720
731
743
754
765
777
788
799
811
822

834
847
859
are
- 884
897
209
922
934
Q47

960

974

988
1001
1015
1029
1043
1056
1070
1084

1098
1113
1129
1143
1158
173
1188
1203
1218
1233

1249
1245
1281
1297
1313
1330
1346
1362
1378
1394

.06
21
732
744
755
766
778
789
a0
812
823

835
848
861
873
885
898
910
923
935
948

961

975

989
1003
1016
1030
1044
1058
1072
1085

1100
1115
1130
1145
1160
1175
190
1205
1220
1235

1251
1267
1283
129%
1315
1331
1347
1363

1379,

1396

874

912
924
937
249

963

976

990
1004
1018
1032
1045
1059
1073
1087

101
17
1132
1146
1161
1176
1191
1206
1221
1236

1252
1268
1284
1301
1317
1333
1349
1365
1381
1397

EFFECTIVE

.08
723
735
746
757
769
780
792
803
814
826

838
851
863
a7
888
900
913
925
938
950

964

978

992
1005
1019
1033
1047
1061
1074
1088

1103
118
1133
1148
1163
1178
1193
1208
1223
1238

1254
1270
1286
1302
1318
1334
1350
1367
1383
1399

724
736
747
758
770
781
793
804
815
827

839
852

arv
889
202
M4
927
939
952

965

979

993
1007
1021
1034
1048
1062
1076
1090

1104
1120
1134
1149
1164
1179
1194
1209
1224
1239

1255
1272
1288
1304
1320
1336
1352
1368
1384
1400



PAPID CREEK SITE 18

ELEV

s
(=]
0
[=1

.

VWoNnPrluL o

1091.0

1092.0
.1
.2
.3
-4
.3
£
.7
.8
.9

1093.0
|
.2
.3
b
.5
.6
7
.8
.9

1094.0
.1
.2
.3
.4
.5
-6
.7
.8
.9

.00
1402
1419
1437
1454
1471
1488
1506
1523
1540
1558

1575
1593
1612
1630
1649
1667
1686
1704
1723
1741

1760
1780
1799
1819
1839
1858
1878
1898
1918
1937

1957
1978
1999
2019
2040
2061
2082
2103
2123
2144

2165
2187
2209
2231
2253
2274
2296
2318
2340
2362

.01
1404
1421
1438
1456
1473
1490
1508
1525
1542
1559

1577
1595
1614
1632
1651
1669
1638
1706
1725
1743

1762
1782
1801
1821
1841
1860
1880
1900
1920
1939

1959
1980
2001
2021
2042
2063
2084
2105
2125
2146

2167
2189
221
2233
2255
2277
2299
2320
2342
2364

.02
1405
1423
1440
1457
1475
1492
1509
1527
1544
1561

1579
1597
1616
1634
1653

1671 -
1690

1708
1727
1745

1764
1784
1803
1823
1843
1862
1882
1902
1922
1941

1961
1982
2003
2024
2044
2065
2086
2107
2128
2148

2169
21
2213
2235
2257
2279
2301
2323
2345
2366

.03
1407
1424
1442
1459
1476
1494
1511
1528
1546
1563

1581
1599
1618
1636
1655
1673
1692
1710
1729
1747

1766
1786
1805
1825
1845
1864
1884
1904
1924
1943

1963
1984

.2005

2026
2046
2067
2088
2109
2130
2150

2172
2193
2215
2237
2259
2281
2303
2325

2347 |

2369

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
1409
1426
1444
1461
1478
1495
1513
1530
1547
1565

1582
1601
1619
1638
1656
1675
1693
1712
1730
1749

1768
1788
1807
1827
1847
1864
1886
1906
1925
1945

1965
1986
2007
2028
2049
2069
2090
2m
2132
2153

2174
2196
2218
2239
2261
2283
2305
2327
2349
23714

.05
14611
1428
1445
1463
1480
1497
1514
1532
1549
1566

1584
1603
1621
1640
1658
1677
1695
1714
1732
1731

1770
1790
1809
1829
1849
1868
1888
1908
1927
1947

1967
1988
2009
2030
2051
2071
2092
2113
2134
2155

2176
2198
2220
2242
2264
2285
2307
2329
2351
2373

.06
1412
1430
1447
1464
1482
1499
1516
1533
1551
1568

1586
1603
1623

1642 -

16560
1679
1697
1716
1734
1753

1772
1792
1811
1831
1851
1870
1850
1910
1929
1949

1969
1990
2011
2032
2053
2073
2094
2115
2136
2157

2178
2200
2222
2244
2266
2288
2310
2331
2353
2375

.07
1414
1431
1449
1466
1483
1501
1518
1535
1553
1570

1588
1606
1625
1643
1662
1680
1699
1717
1736
1754

1774
1793
1813
1833
1853
1872
1892
1912
1931
1951

1972
1992
2013
2034
2055
2076
2096
2117
2138
2159

2180
2202
2224
2246
2268
2290
2312
2334
2356
2377

EFFECTIVE

.08
1416
1433
1450
1468
1485
1502
1520
1537
1554
1572

1590
1608
1627
1645
1664
1682
1701
1719
1738
1756

1776
1795
1815
1835
1855
1874
1894
1914
1933
1953

1974
1994
2015
2036
2057
2078
2098
219
2140
2161

2183
2204
2226
2248
2270
2292
2314
2336
2358
2380

.09
1418
1435
1452
1469
1487
1504
1521
1539
1556
1573

1592
1610
1629
1647
1666
1684
1703
1721
1740
1758

1778
1797
117
1837
1857
1876
1896
1916
1935
1955

1976
1997
2017
2038
2059
2080
2101
2121
2142
2163

2185
2207
2229
2250
2272
2294
2316
2338
2360
2382



PAPIO CREEK SITE 18

ELEV
1095.0
1
.2
3
b
N
N
o7
.8
.9

1096.0
-2
.3
o
3
b
.7
.8
9

1097.0
.1
.2
3
4
.5

6
7
.8
.9
1098.0
|
2
3
b
.5
&
7
.8
.9

1099.0
.1
.2
3
4
.3
&
.7
.8
-9

.00
2334
2407
2430
2453
2476
2499
2522
2545
2568
2591

2614
2638
2662
2686
2710
2733
an7
2781
2805
2829

2853
2878
2903
2929
2954
2979
3004
3029
3055
3080

3105
3132
3158
3185
3211
3238
3265
3291
3318
3344

3371
3399
3427
3455
3483
351
3539
3567

3595,

3623

.01
2386
2409
2432
2435
2478
2501
2524
2547
2570
2593

2616
2640
2664
2688
2712
2736
2760
2784
2808
283

2856
2881
2906
2931
2936
2982
3007
3032
3057
3082

3108
3134
3141
387
3214
3241
3267
3294
3320
3347

3374
3402
3430
3458
3486
3514
3542
3570
35%8
3626

.02
2389
2412
2435
2458
2481
2504
2527
2550
2573
2596

2619
2643
2667
2690
2714
2738
2762
2786
2810
2834

2858
2883
2908
2934
2959
2984
3009
3034
3060

3085

3110
3137
3164
3190
3217
3243
3270
3297
3323
3350

3377
3405
3433
3461
3489
3517
3545
3573
3601
3629

CAPACITY IN ACRE-FT.

.03
2391
2414
2437
2460
2483
2506
2529
2552
2575
2598

2621
2645

-2649

2693
277
2741
2765
2788
2812
2836

2861
2886
2911
2936
2961
2587
3012
3037
3062
3087

3113
3140
3166
3193
3219
3246
3273
3299
3326
3352

3379
3407
3435
3463
3491
3519
3547
3575
3603
3631

( 1984 SURVEY )

.04
2393
2416
2439
2462
2485
2508
2531
2554
2577
2600

2624
2647
2671
2695
2719
2743
2767
2™

2815
2839

2863
2888
2913
2939
2964
2989
3014
3039
3065
3090

3116
3142
3169
3195
3222
3249
3275
3302
3328
3355

3382
3410
3438
3466
3494
3522
3550
3578
3506
3634

05
2395
2418
2442
2464
2487
2510
2533
2556
2579
2602

2626
2630
2674
2698

2722

2745
2769
2793
2817
2841

2866
2891
2916
2941
2966
2992
3017
3042
3067
3092

3118
3145
3172
3198
3225
3251
3278
3304
3331
3358

3385
3413
3441
3469
3497
3525
3553
3581
3609
3637

.06
2398
2421
2444
2467
2490
2513
2536
2559
2582
2605

2628
2652

2676 .

2700
2724
2748
2772
2796
2820
2843

2868
2893
2919
2944
2969
2994
3019
3045
3070
3095

21
3148
3174
3201
3227
3254
3281
3307
3334
3360

3388
3416
3444
3472
3500
3528
3556
3584
3612
3640

.07
2400
2423
2446
2469
2492
2515
2538
2561
2584
2607

2631
2655
2679
2702
2726
2750
2774
2798
2822
2846

2871
2896
2921
2946
2971
2997
3022
3047
3072
3097

3124
3150
377
3203
3230
3257
3283
3310
3336
3363

3391
3419
3447
3475
3503
3531
3559
3587
3615
3643

EFFECTIVE

.08
2402
2425
2448
2471
2494
2317
2540
2563
2586
2609

2633
2657

2681 -

2705
2729
2753
27T
2800
2824
2848

2873
2898
2924
2949
2974
2999
3024
3050
3075
3100

3126
3153
3179
3206
3233
3259
3286
3312
3339
3366

3393
3421
3449
3477
3505
3533
3541
3589
3617
3645

.09
2405
2428
2451
2474
2497
2520
2543
2566
2589
2612

2636
2659
2683
2707
2731
2755
2779
2803
2827
2851

2876
2901
2926
2951
2976
3002
3027
3052
3077
3102

3129
3156
3182
3209
3235
3262
3289
3315
3342
3368

3396
3424
3452
3480
3508
3536
3564
3592
3620
3648



PAPIO CREEK SITE 18

ELEV
1100.0
.1
.2
.3
-
5
-6
.7
.8
.9

1102.0
1
.2
)
o
.5
.6
.7
-8
.9

1103.0
.1
.2

.00
3651
3681
3710
3740
3769
3799
3829
3858
3888
7

3947
3978
4009
4040
4071
4101
4132
4163
4194
4225

4256
4288
4321
4353
4386
4418
4450
4483
4515
4548

4580
4614
4648
4681
4715
4749
4783
4817
4850
4884

4918
4953
4988
5024
5059
5094
5129
5164
5200
5235

.01
3654
3684
3713
3743
3772
3802
3832
3861
3891
3920

3950
3981
4012
4043
4074
4105
4135
4166
4197
4228

4259
4292
4324
4356
4389
4421
4454
4486
4518
4551

4583
4617
4651
4685
4719
4752
4786
4820
4854
4888

4922
4957
4992
5027
5062
5098
5133
5168
5203
5238

.02
3657
3687
3716
3746
3775
3805
3835
3864
3894
3923

3953
3984
4015
4046
4077
4108
4139
4169
4200
4231

4262
4295
4327
4360
4392
4424
4457
4489
4522
4554

4587
4621
4654
4688
4722
4756
4790
4823
4857
4891

4925
4960
4995
5031
5066
5101
5136
517
5207
5242

.03
3660
3689
3ne
3749
3778
3808
3837
3867
3897
3926

3956
3987
4018
4049
4080
4111
4142
4173
4203
4234

4266
4298
4331
4363
4395
4428
4460
4493
4525
4557

4590
4624
4658
4692
4725
4759
4793
4827
4861
4894

4929
4964
4999
5034
5069
5105
5140
5175
5210
5245

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
3663
3692
3722
3752
3781
BN
3840
3870
3900
3929

3959
3990
- 4021
4052
4083
4114
4145
4176
4207
4237

4269
4301
4334
4366
4399
4431
4463
4496
4528
4561

4594
4627
4661
4693
4729
4763
4796
4830
4864
4898

4932
4967
5002
5038
5073
5108
5143
5178
5214
5249

05
3666
2695
3725
3755
3784
3814
3843
3873
3903
3932

3962
3993

* 4024

4055
4086
117
4148
4179
4210
4241

4272
4305
4337
4369
4402
4434
4467
4499
4531
4564

4597
4631
4665
4698
4732
4766
4800
4833
4867
4901

4936
4971
5006
5041
5076
5112
5147
5182
5217
5252

.06
3669
3698
3728
3758
3787
3817
3846
3876
3906
2935

3966
3996
4027
4058
4089
4120

4151 -

4182
4213
4244

4275
4308
4340
4373
4405
4437
4470
4502
4535
4567

4600
4634
4668
4702
4735
4769
4803
4837
4871
4904

4939
G974
5010
5045
5080
5115
5150
5186
5221
5256

07
3672
370
™
3761
3790
3820
3849
3879
3909
3938

3969
4000
4030
4061

4092

4123
4154
4185
4216
4e4v

4279
4311
4343
4376
4408
4441
4473
4505
4538
4570

4604
4637
4671
4705
4739
4773
4806
4840
4874
4908

4943
4978
5013
5048
5083
5119
3154
5189
5224
5259

EFFECTIVE

.08
3675
3704
3734
3763
3793
3823
3852
3882
3911
3941

3972
4003
4034
4064
4095
4126
4157
4188
4219
4250

4282
4314
4347
4379
4412
Ghih
L4476
4509
4541
4574

4607
4641
4675
4708
4742
L4TT6
4810
4844
4877
4911

4946
4981
5017
5052
5087
5122
5157
5193
5228
5263

.09
3678
3707
3737
3766
3796
3826
3855
3885
394
3944

3975
4006
4037
4068
4098
4129
4160
41
4222
4253

4285
4318
4350
4382
4415
4447
4480
4512
4544
4577

4610
4644
4678
4712
4746
4779
4813
4847
4881
4915

4950
4985
5020
5055
5090
5126
5161
5196
5231
5266



PAPIO CREEK SITE 18

ELEV
1105.0
A
.2
.3
4
.5
.6
.7
.8

1108.0
1
.2
.3
A
.5
-6
.7
.8
.9

1109.0
.1
.2
3
-4
.5
.6
.7
.8
.9

.00
5270
5306
5343
5379
5416
3452
5489
3525
5562
5598

3635
5673
3710
5748
5786
5823
5861
5899
3937
5974

6012
6051
6090
6130
6169
6208
6247
6286
6326
6365

6404
6445
56486
6526
6567
6608
6649
6690
6730
6771

6812
6855
46898
6940
6983
7026
7069
7112
7154
7197

01
5274
5310
3347
5383
5420
5456
5493
5529
5566
5802

5639
3676
5714
5752
3790
5827
5865
5903
3940
5978

6016
6055
6094
6134
6173
6212
6251
6290
6330
6369

6408
6449
6490
6530
6571
6612
8653
6694
6734
6775

6816
6859
6902
6945
6987
7030
7073
716
7159
7201

.02
5277
5314
5350
5387
5423

5460

5496
3533
5569
5606

5643
5680
5718
5756
5793
5831
5869
5906
5944
5982

6020
6059
6098
6137
8177
6216
6255
6294
6333
6373

6412
6453
6494
6535
6575
6616
6657
6698
6739
6779

6821
6863
6906
6949
6992
7035
7077
7120
7163
7206

CAPACITY IN ACRE-FT.

.03
5281
5317
5354
5390
5427
5463
5500
5536
5573
5609

5646
5684
5722
5759
5797
5835
5873
5910
5948
5986

6024
6063
6102
6141
6181
6220
6259
5298
6337
8377

6416
G457
6498
6539
6579
6620
6661
6702
6743
6783

6825
6868
6310
6953
6996
7039
7082
7124
7167
7210

( 1984 SURVEY )

.04
5285
5321
5358
5394
5431
5467
5504
5540
5577
5613

5650
5688
5725
5763
5801
5839
5876
5914
5952
5989

6028
6067
6106
5145
6184
6224
6263
6302
6341
6380

6420
6461
6502
&543
6584
6624
6665
6706
6747
6788

6829
6872
6915
6958
7000
7043
7086
7129
772
7214

.05
5288
5325
5361
5398
5434
5471
3507
5544
5580
5617

5654
5692
5729
5767
5805
5842
5880
5918
5955
3993

6032
6071
6110
6149
6188
6228
6267
6306
6345
6384

6424
6465
6506
6547
6588
6628
6669
6710
6751
6792

6833
6876
6919
6962
7005
7047
7090
7133
7176
7219

.06
5292
5328
3365
5401
5438
5474
5511
5547
5584
3620

5658
5695
5733
5771
5808
5846
5884
5922
5959
5997

6036
6075
6114
6153
6192
62352
62N
6310
6349
6388

6428
6469
6510
6551
6592
6632
6673
6714
8755
6796

6838
6880
6923
6966
7009
7052
7094
7137
7180
7223

.07
5296
5332
3369
5405
5442
5478
5515
5551
5588
5624

5661
5699
5737
5774
5812
5850
5888
5925
5963
6001

6039
6079
6118
6157
5196
6235
6275
6314
6353
6392

6433
6473
6514
65353
6596
6637
8677
6718
6759
6800

6842
6885
6928
6970
7013
7056
7099
7142
7184
7227

EFFECTIVE

.08
5299
5336
3372
5409
5445
5482
5518
55855
5591
5628

3665
5703
5741
5778
5816
3834
5891
5929
5967
6004

6043
6083
6122
6161
6200
6239
6279
6318
6357
6396

6437
6477
6518
6559
6600
6641
6681
6722
6763
6804

6846
6889
6932
6975
7017
7060
7103
7146
7189
7231

.09
5303
5339
5376
5412
5449
5485
5522
5558
5595
5631

5669
5707
5744
5782
5820
5857
5895
5933
5971
6008

6047
6086
6126
6165
6204
6243
6282
6322
6361
6400

6441
6482
6522
6563
6604
6645
6686
6726
6767
6808

6851
6893
6936
6979
7022
7065
7107
7150
7193
7236



PAPIO CREEK SITE 18

ELEV
1110.0

1111.0

1112.

1113.

3

CHNCOUNPFWNGDD VOV ERWNaS

.00
7240
7284
7329
7373
7418
Th62
7506
7551
7595
7640

7684
7730
ILL]
7822
7868
7913
7959
8005
8051
8097

8143
819
8239
8286
8334
8382
8430
8478
8525
8573

8621
8671
8721
87
8821
8871
8921
as71
9021
071

121
N73
9226
9278
9331
9383
9436
9488
9541
9593

.01
7244
7289
7333

‘7378

7422
7466
7511
7555
7600
7644

7689
7734
7780
7826
7872
7918
7964
8010
8056
8102

8148
8196
8243
829
8339
8387
8435
8482
8530
as578

8626
8676
8726
8776
8826
8876
8926
28976
9026
9076

9126
9179
9231
9284
9336
9389
9441
9494
9546
9599

.02
7249
7293
7338
7382
7426
7471
7315
7560
7604
7648

7693
7739
7785
7831
7877
7923
7969
8014
8060
8106

8153
8200
8248
8296
8344
8392
8439
8487
8535
8583

8631
8681
8731
8781
8831
8881
8931
8981
9031
9081

9131
9184
9237
9289
9341
9394
Q446
9499
9551
9604

03
7253
7298
7362
7387
7431
7475
7520
7564
7609
7653

7698
7744

7790 -

7835
7881
7927
7973
801¢9
8045
3111

8157
8205
8253
830
8349
8396
8444
8492
8540
8588

8436
8636
8736
a786
8836
8886
8936
8986
9036
9086

9137
9189
9242
9294
9347
9399
9452
9504
9537
9609

CAPACITY IN ACRE-FT.

{ 1984 SURVEY )

.04
7258
7302
7347
7391
7435
7480
7524
7569
7613
7657

7702
7748
7794
7840
7886
7932
7978
8024
8070
8115

162
8210
8258
8306
8353
8401
8449
8497
8545
8592

8641
8691
8741
a791
2841
8891
8941
8991
2041
2091

9142
9194
9247
9299
9352
9404
9457
9509
9562
9614

.05
7262
7307
7351
7395
7440
7484
7529
7573
7617
7662

7707
7753
799
7845
7891

7936

7982

8028-

8074
8120

8167
8215
8263
8310
8358
8405
8454
8501
8549
8597

8646
8696
8746
8796
8846
8896
8946
8996
9046
9096

147
9200
9252
9305
9357
9410
9462
9515
9567
9620

.06
7267
311
7355
7400
Thbh
7489
7533
=77
7622
7666

7712
7757

7803 -

7849
7895
7941
7987
8033
8079
8125

8172
8219
8267
8315
8363
8411
8458
8506
8554
8502

8651
8701
8751
8801
8851
g901
8931
2001
9051
2101

9152
9205
9258
9310
9362
9415
Q67
9320
9572
9625

.07
727
7315
7360
7404
T449
7493
7537
7582
7626
7671

7716
7762
7808
7854
7900
7946
7992
8037
8083
8129

8176
8224
8272
8320
8348
8415
8463
asn
8559
8607

8656
8706
8756
8806
8856
8906
8936
9006
9054
2106

158
9210
9263
9315
9368
9420
G473
9525
9578
9630

EFFECTIVE

.08
7276
7320
7364
7409
7453
7498
7542
7586
7631
7675

el
7767
7813
7858
7904
7950
7996
8042
8088
8134

8181
8229
gz??
8325
8372
8420
8468
8516
8564
8611

8661
8711
8761
8811
8861
891
8961
9011
9061
2111

9163
9216
Q268
9320
9373
9425
9478
9530
9583
9635

.09
7280
7324
7369
7413
7458
7502
7546
7591
7635
7680

7725
777
817
7863
7909
7955
8001
8047
8093
8138

8186
8234
8282
8329
8377
8425
8473
8521
8548
8516

8666
8716
8766
a816
8866
8916
8966
9016
9064
9116

9168
9221
9273
9326
9378
9431
9483
9536
9588
9641



PAPIO CREEK SITE 18

ELEV
1115.0
-1
.2
3
-4
5
.6
-7
.8
.9
1116.0
.2
.3
b
.5
.6
-7
.8
.9

1117.0

.00
9646
9701
9736
9811
9866
9921
9977

10032
10087
10142

10197
10254
10312
10369
10427
10484
10541
10599
10656
10714

10771
10831
10890
10950
11010
11069
11129
11189
11249
11308

11368
11430
11492
115354
11616
11678
1741
11803
11865
1927

11989
12054
12118
12183
12247
12312
12377
12441
12506
12570

.01
2652
9707
9762
9817
9872
o997
9982

10037
10092
10147

10203
10260
10318
10375
10432
1049C
10547
10605
10662
10719

10777
10837
10896
10956
11016
11075
11135
11195
11255
11314

11374
11436
11498
11561
11623
11685
11747
11809
11871
11933

11995
12060
127125
12189
12254
12318
12383
12448
12512
12577

.02
9657
9712
oT67
9822
9877
9933
9988

10043
10098
10153

10208
10266
10323
10381
10438
10495
10553
10610
10668
10725

10783
10843
10902
10962
11022
11081
1114
11201
11261
11320

11380
11443
11505
11567
11629
11691
11753
11815
11877
11939

12002
12067
12131
12196
12260
12325
12390
12454
12519
12583

.03

9718
9773
9828
9883
9938
9993
10048
10103
10158

10214
10272
10329
10386
10444
10501
10559
10616
10673
10731

10789
10849
10908
10968
11028
11087
11147
11207
11267
11326

11387
11449
1151
11573
11635
11657
1759
11821
11883
11946

12008
12073
12138
12202
12267
12351
12396
12461
12525
12550

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
9668
9723
9778
9833
9888
99l
9999

10054
10109
10164

10220
10277
' 10335 .
10392
10450
10507
10564
10622
10679
10737

10795
10855
10914
10974
11034
11093
11153
11213
11272
11332

11393
11455
11517
11579
11641
11703
11765
11828
11890
11952

12015
12079
12144
12209
12273
12338
12402
12467
12532
12596

.05
9674
9729
9784
9839
9894
9949

10004
10059
10114
10169

10226
10283
10341
10398
10455
10513
10570
10627
10685
10742

10801
10861
10920
10980
11040
11099
11159
11219
11278
11338

11399
11461
11523
11585
11647
11710
11772
11834
11896
11958

12021
12086
12151
12215
12280
12344
12409
12473

12538

12603

.06
9679
9734
9789
9844
9899
9955

10010
10065
10120
10175

10231
10289
10346

10404

10461
10518
10576
10633
10691
10748

10807
10867
10926
10986
11046
11105
11165
11225
11284
11344

11405
11467
11529
11592
11654
11716
11778
11840
11902
11964

12028
12092
12157
12222
12286
12351
12415
12480
12545
12609

.07
9685
9740
9795
9850
9903
9960

10015
10070
10125
10180

10237
10295
10352
10409
10467
10524
10582
10639
10696
10754

10813
10872
10932
10992
11052
1111
11171
11231
11290
11350

11411
11474
11536
11598
11660
11722
11784
11846
11908
11970

12034
12099
12163
12228
12293
12357
12422
12486
12551
12616

EFFECTIVE

.08
9690
9745
9800
9855
9910
9966

10021
10076
10131
10186

10243
10300
10358
10415,
10473
10530
10587
10645
10702
10760

10819
10878
10938
10998
11058
1MN1I7
11177
11237
11296
11356

11418
11480
11542
11604
11666
11728
11790
11852
11914
1977

12041
12105
12170
12234
12299
12364
12428
12493
12557
12622

.09
9696
9751
9806
9861
9916
9971

10026
10081
10136
10191

10249
10306
10363
10421
10478
10536
10593
10650
10708
10765

10825
10884
10944
11004
11064
11123
11183
11243
11302
11362

11424
11486
11548
11610
11672
11734
11796
11859
11921
11983

12047
12112
12176
12241
12306
12370
12435
12499
12564
12629



PAPID CREEK SITE 18

ELEV
1120.0
-1

.2

3

-4

.5

.6

.7

.8
.?

1122.0

-6
.7
.8
.9

1123.0
|
.2
.3
-4
5
.6
-7
.8
.9

1124.0
.1
.2
.3
4
.5
-6
7
.8
.9

.00
12635
12702
1276%
12836
12903
12970
13037
13104
13171
13238

13305
13374
13444
13513
13583
134652
13721
1371
13860
13930

13999
14071
14143
14214
14286
14358
14430
14502
14573
14645

14717
14791
14865
14940
15014
15088
15162
15236
1331
15385

15459
15536
15612
15689
15785
15842
15919
15995
16072
16148

.01
12642
12709
12776
12843
12910
12977
13044
1311
13178
13245

13312
13381
13451
13520
13590

13659

13728
13798
13867
13937

14006
14078
14150
14222
14293
14365
14437
14509
14581
14652

14724
14799
14873
14947
15021
15095
15170
15244
15318
15392

15467
15543
15620
15696
15773
15850
15926
16003
16079
16156

.02
12648
12715
12782
12849
12916
12983
13050
13117
13184
13251

13319
13388
13458
13527
13596
13666
13735
13805
13874
13943

14013
14085
14157
14229
14301
14372
14464
14516
14588
14660

14732
14806
14880
14954
15029
15103
15177
15251
15325
15400

15474
15551
15628
15704

, 15781

15857
15934
16011
16087
16164

03
12655
12722
12789
12856
12923
12990
13057
13124
13191
13258

13326
13395
13465
13534
13603
13673
13742
13812
13881
13950

14021
14092
14164
14236
14308
14380
14451
14523
14595
14667

14739
14813
14888

14962 .

15036
15110
15184
15259
15333
15407

15482
15559
15635
15712
15788
15865
15942
16018
16095
16171

CAPACITY IN ACRE-

{ 1984 SURVEY )

.04
12662
12729
12796
12863
12930
12997
13064
13131
13198
13265

13333
13402
13472
13541
13610
13680
13749
13819
13888
13957

14028
14100
14471
14243
14315
14387
14459
14530
14602
14674

14747
14821
14895
14969
15043
15118
15192
15266
15340
15414

15490
15566
15643
15719
15796
15873
15949
16026
16102
16179

FT.

.05
12668
12735
12803
12869
12936
13003
13070
13137
13204
13271

13340
13409

Tto13479

13548
13617
13687
13736
13825

13895 -

13964

14035
14107
14179
14250
14322
14394
14466
14537
14609
14681

14754
14828
14903
14977
15051
15125
15199
15273
15348
15422

15497
15574
15651
15727
15804
15880
15957
16033
16110
16187

.06
12675
12742
12809
12876
12943
13010
13077
13144
132114
13278

13347
13416

13485,

13555
13624
13694
13763
13832
13902
13971

14042
14114
14186
14257
14329
14401
14473
14545
14816
14688

14762
14836
14910
14984
15038
15133
15207
15281
15355
15429

15505
15582
15658
15735
15811
15888
15965
16041
16118
16194

07
12682
12749
12816
12883
12950
13017
13084
13151
13218
13285

13354
13423
13492
13562
13631
13701
13770
13839
13909
13978

14049
14121
14193
14265
14336
14408
14480
14552
14624
14695

14769
14843
14917
14992
15066
15140
15214
15288
15363
15437

15313
15589
15666
15742
15819
15896
15972
16049
16125
16202

EFFECTIVE

.08
12689
12756
12823
12850
12957
13024
13091
13158
13225
13292

13361
13430
13499
13569
13638
13708
13777
13846
13916
13985

14056
14128
14200
14272
14344
14415
14487
14559
14631
14703

14776
14851
14925
14999
15073
15147
15222
15296
15370
15444

15520
15597
15673
15750
15827
15903
15980
16056
16133
16210

.09
12695
12762
12829
12896
12963
13030
13097
13164
13231
13298

13367
13437
13506
13576
13645
13714
13784
13853
13923
13992

14064
14135
14207
14279
14351
14423
14494
14566
14638
14710

14784
14858
14932
15006
15081
15155
15229
15303
15377
15452

15528
15605
15681
15758
15834
15911
15988
16064
16141
16217



PAPIO CREEK SITE 18

ELEV
1125.0
.1
.2
.3
4
.3
.6
-7
.8
.9

A
.5
&
o
.8
.2

1129.0
-1
.2
.3
4
.5
.6
-7
.8
.2

.00
16225
16304
16383
16462
16541
16620
16699
16778
16857
16936

17015
17096
17178
17259
17341
17422
17503
17585
17666
17748

17829
17913
17997
18080
181464
18248
18332
18416
18499
18583

18667
18753
18840
18926
19012
19098
19185
19271
19357
19444

19530
19619
19707
19796
19884
19973
20062
20150
20239
20327

.01
16233
16312
16391
16470
16549
16628
16707
16786
16865
16944

17023
17105
17186
17267
17349
17430
17512
17593
17674
17756

17837
17921
18005
18089
18173
18256
18340
18424
18508
18592

18676
18762
18848
18935
19021
19107
19193
19280
19366
19452

19539
19627
19716
19805
19893
19982
20070
20159
20248
20336

.02
16241
16320
16399
16478
16557
16636
16715
16794
16873
16952

17031
17113
17194
17275
17357
17438
17520
17601
17682
17764

17846
17930
18013
18097
18181
18265
18349
18432
18516
18600

18584
18771
18857
18943
19029
19116
19202
19288
19375
19461

19548
19636
19725
19814
19902
19991
20079
20168
20257
20345

CAPACITY 1IN ACRE-FT.

A3
16249
16328
16407
16486
16565
16644
16723
16802
16881
16960

17039

17121

17202
17284
17365
17446
17528
17609
17691
17772

17854
17938
18022
18106
18189
18273
18357
18441
18525

18608

18693
18779
18865
18952
19038
19124
19211
19297
19383
19470

19557
19645
19734
19822
19911
20000
20088
20177
20265
20354

{ 1984 SURVEY )

.04
16257
16336
16415
16494
16573
16632
16731
16810
16889
16968

17048
17129
17210
17292
17373
17455
17536
17617
17699
17780

17863
17946
18030
18114
18198
18282
18365
18449
18533
18617

18702
18788
18874
18960
19047
19133
19219
19306
19392
19478

19565
19654
19743
19831
19920
20008
20097
20186
20274
20363

.05
16264
16343
16423
16501
16580
16659
16738
16817
16896
16975

17056
17137
17219
17300
17381
17463
17544
17625
17707
17788

17871
17955
18039
18122
18206
18290
18374
18457
18541
18625

18710
18796
18383
18969
19055
19142
19228
19314
19401
19487

19574
19663
19752
19840
19929
20017
20106
20194
20283
20372

.06
16272
16351
16430
16509
16588
16667
16746
16825
16904
16983

17064
17145
17227
17308
17389
17471
17552
17634
17715
17796

17879
17963
18047
18131
18214
18298
18382
18466
18550
18633

18719
18805
18891
18978
19064
19150
19237
19323
19409
19495

19583
19672
19760
19849
19938
20026
20115
20203

. 20292

20381

07
16280
16359
16438
16517
16596
16675
16754
16833
16912
16921

17072
17153
17235
17316
17398
17479
17560
17642
17723
17805

17888
17971
18055
18139
18223
18307
18390
18474
18558
18642

18727
18814
185900
18986
19073
19159
19245
19332
19418
19504

19592
19681
19769
19858
19946
20035
20124
20212
20301
20389

EFFECTIVE

.08
16288
16367
16446
16525
16604
16683
16762
16841
16920
16999

17080
17162
17243
17324
17406
17487
17569
17650
17731

17813

17896
17980
18064
18147
18231
18315
18399
18483
18566
18650

18736
18822
18909
18995
19081
19168
19254
19340
19426
19513

19601
19689
19778
198567
19955
20044
20132
20221
20310
20298

.09
16296
16375
16454
16533
16612
16691
16770
16849
16928
17007

17088
17170
17251
17332
17414
17495
17577
17658
17739
17821

17904
17988
18072
18156
18240
18323
18407
18491
18575
18659

18745
18831
18917
19004
19090
19176
19262
19349
19435
19521

19610
19698
19787
19876
19964
20033
20141
20230
20319
20407



l West Center Roud -N-

156th Street

. .

. H

a @ * ’

£ i

3 -3

Q Street
, LECEND . FAFILLION CREEK AND TRIBUTARIES LAKES, ME
e o o e jecy B : = 2000 :
;::::;:r'::: ;::I (1110.0 ft, m.s.1.) SCALE: ) inch et SITE 18
oo tcanmsmen— o Top of Flood Contrel Pool (1128.2 11, m.s.b.}
SEDIMENTATION STUDIES

o
-

p=] .

o LOCATION OF SEDIMENT RANGES
w

w



DISCHARGE IN 1000 CFsS.

10

8000 CFS.

_—— UNIT GRAPH INTO CONS.POOL
INCREASED 50 PERCENT
(USED TO DEVELOP SDF)

CF | | |
UNIT GRAPH INTO CONS. POOL
(USED TO DEVELOP  RDF)

ﬁ )
"\ \_4400 CFS
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\
) 4 \ “=— UNIT GRAPH AT DAMSITE
N

N\
\\
\ \\
~N
~

2 3 4 3 6
TIME IN HOURS3

PAPILLION CREEK AND TRIBUTARIES LAKES, NEBRASKA
' SITE 18
[-HOUR UNIT HYDROGRAPHS
: D.A=16.4 M2
U.S. ARMY ENGINEER DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NEBRASKA ,
SEP. 1981 PLATE 34




POOL ELEVATION N FEET MS.L.
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1zo
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AND 100 YEARS COF SEDIMENT DEPLETION

RN

\
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N
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AN

WITH BASIN IN EXISTING

AGRICULTURAL USE AND BEFORE
ANY SEDIMENT DEPLETION
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N

RN
N\

POOL= 11100 MS.L. ™\

i 2 4 4] 20 50 100

NUMBER OF EVENTS EQUALED OR EXCEEDED PER 100 YEARS

1000

PAPILLION CREEM AND TRIBUTARIES LAKES, NEBRASHA
SITE 18
POOL ELEVATION FREQUENCY CURVE
ABOVE MULTI-PURPOSE POOL
U.3. ARMY ENGINEER DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NEBRASKA
SEP. 198
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DISCHARGE IN 1000 CF.S.

36

az]— MAXIMUM POOL ELEV. 1128.2 e e b ]
-
POOL. ELEVATION /
28— \i Haa
/ 25000 CFS
N
24 7 nzo ;
f

20 —lms g
@
<
_ INFLOW HYDROGRAPH k5
B Iy
i6 wz
/ MULTIPURFOSE POOL - 1110’ 5
12 fnoe

8 104

4
PEAK_ OUTFLOW-280 CFS
ol / - —— p— p— —
) 2 4 6 ) 10 2 14 18

TIME N HOURS

Reservoir Design Flood Storage Accumulation Summary

0 1o 60 hours inflow = 1,130a.1,
Outflow = _28Z a
Slorage = 745a.l.
60 to 70 hours Inflow = 6,760 a.1.
Quiflow = _ 310a.f,
Slorage = 6 390 4.9,
70 10 96 hours Inflow = 490 a.1.
Outilow =~ 800 a.f.
Storage =~ -~ 310 a.f,

Maximum Storage =745 + 6, 390

NOTES:

1,135a.1.

(@ Hydrograph shown represents the
maximum 6-hour runoff (60 to 66 hours)

(2) Antecedent runoff from 0 to 60 hours
ralsed the pool from 1110.0 f.to 1113. 2 ft.

PAPILLION CREEM AND TRIBUTARIES LAKES, MEBRASHA

RESERVOIR

SITE 18
DESIGN FLOOD ROUTING

0.8 ARMY EHOINEEN DISTRICT, OMAHA
CORPY OF EMGINEERS OMAHA, NEBRASKA

(REV. SEP. 82) SPECIFIC DESIGN MEMORANDUM NO. MPC-39




L 31Vd

POCL ELEVATION IN FEET ABOVE M.S.L.

EMERGENCY DRAWDOWN OPERATION

Drawdown from top of Itoud canirol poal is accompli:Fed
through the ungaled putici,
When the pool level reaches elevation 1113.0', the gate
Naot—e., on the low level ouliet is assumed to be open.
130 - Y CREST OF FLOD CONTROL POGL DRAWDOWN SUMMARY - REFERENCE ER-1110-2-50 ‘
: | | | Pool Is lowered to elevatlon 1100. 0" in 24 days, al which
! -
¥ V-HALF FULL FLOGD CONTROL P time the pool level Is 20" above pre-project full channel.
n2of—| a4 msl ¥ t | Evacualion of multipurpose pool lo elevalion 1092.0' is
\ 115.3— FOURTH ‘ accomplished in 38 days. At thls pool level, reservolr
o owvs | A15.3- FOURTH FUIL FLOOD CONTROL POOL Inflow = oulflow = 9.0 ¢fs*. Storage remaining is 500 a. f,**
o ' 1110.0' MULTIFURPOSE POOL * Average May through August stream flow,
B 14.5 DAYS | ** Before sediment depletion.
-] \
11000~ 20’ ABOVE PFE- PROJECT
noo I . 1 FLt1 CHANBES
24 DAYS
T
050 1090.0'- INVERT_ELEVATION LOW LEVEL DRAIN
STORAGE ~ 500 ACRE FEET (BELOW SEDIMENT DEPLE TION)
1080
PAPILLIGN CREEM AND TRIBUTARIES LANE.S, NEORAIHE
SITE 18 .
0 6 2 8 24 30 36 42 54 POOL DRAWN DOWN
CHARACTERISTICS
TIME IN DAYS U.A. ARMY ENGINEER DISYRICT, DMAMA

CORPS OF ENGINEERS OMAHA, NEBRASKA
SEP. 1981

(RFV SFP A2) SPECIFIC DESIGN MEMORANDUM NO. MPC-39
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DISCHARGE N 1000 CFS,

80
MAX POOL EL. 1{38.2
I ——\
. 7,000 CFS____ L
POOL ELEVATION \
60
ILLWAY iza
50 L3 |
/ | [
/ INFLOW HYDROGRAPH
40
30 FLOOD CONTROL POOL i, 30000 CFS
/2 FULL EL. 121y Y 4 \
AT BEGINNING OF ROUTING /l \
/ A
20 I .‘\
/ / \
/ \\
/ \
’ / /
0 P wr—— s em— Q— -’/
o 2 4 6 [} 10 12 4 15

THVE IN HOURS

1140

1136

Hnaa

lize

124

120

POCL. ELEVATION N FEET, MSL,

PAPILLION CREEM AND TRIBUTARILS L ANES, NEBRASHA
SITE 18

SPILLWAY DESIGN FLOOD ROUTING
U5, ARMY ENQINEEM DISTRICT, OMAHA

CORPS OF ENGINEERS OMAHA, NERRASKA
e

(REV. SEP, 82) SPECIFIC DESIGN MEMORANDUM NO.MPC-38
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EMERGENCY SPILLWAY RATING CURVE PREPARED BY: J.T.M.
DISCHARGE IN 1,000 C.F.S. | CHECKED BY:R.L.k.
0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20
1140 — : : : : :
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of Engineers : SPILLWAY RATING CURVES
Omaha District WATER CONTROL MANUAL
MARCH 1991
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PAPIO PROJECT - SITE 20

AREA - CAPACITY TABLES

U.S. ARMY ENGINEER DISTRICT, OMAHA
OMAHA, NEBRASKA

OCTOBER 1986

PLATE 43



ELEV

1050
1060
1070
1080
1090
1100
110
1120
1130

PAPIO CREEK SITE 20

16

57
171
2N
435
650
929

20

183
304
451
67

24
71
195
316
467
693

28
80
207
330

487

719

AREA [N ACRES

¢ 1984 SURVEY )

3

93
219
344
511
750

108
230
358
536

781

122
241
37
559
812

134
252
384
582
841

263
400
&05
870

139
278
418
628
899



_PAP10 CREEK SITE 20
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PAPIO CREEK SITE 20 GAPACITY IN ACRE-FT.
{ 1984 SURVEY )

ELEV .00 0 .02 .03 .06 .05 .06 .07 .08 .09
1065.0 21 21 21 21 21 21 21 21 21 21
.1 21 21 21 22 22 22 22 22 22 a2

.2 22 22 22 22 a2 22 22 22 22 22

.3 22 22 22 22 22 22 22 22 23 23

- 23 23 23 23 23 23 23 23 23 23

- 23 23 3 23 3 23 23 23 23 23

6 233 23 23 24 24 24 24 24 24 24

.7 24 24 24 24 24 24 26 24 24 24

.8 24 24 24 24 24 24 24 24 23 25

.9 25 23 25 25 23 23 25 25 25 25
1064.0 23 23 25 25 25 23 25 25 25 25
-1 25 25 25 26 26 26 26 26 26 26

-2 26 26 26 26 - 26 26 26 . 26 26 26

-3 26 26 26 26 - 26 - %6 . 26 26 . ar 27

A 27 27 27 27 27 27 27 27 27 27

.5 27 27 27 27 27 27 27 27 7 27

.6 27 27 27 28 28 28 28 28 28 28

.7 28 - 28 28 28 28 28 28 28 28 28

.2 28 28 28 28 28 28 28 28 29 29

.9 29 29 29 29 29 29 29 29 29 29
1067.0 29 29 29 29 29 29 29 29 29 29
1 29 30 30 30 30 30 30 30 30 30

.2 30 30 30 30 30 30 30 30 30 30

.3 30 EY| 3 31 3 31 31 31 3 3

o 3 31 3 31 3 3 31 31 Kl 3

.5 £ 32 32 32 32 32 32 32 32 32

.- 32 32 32 32 32 32 32 32 32 32
-7 32 33 33 33 33 33 33 33 33 33

.2 33 33 33 33 33 3 33 33 3 33

-9 33 34 34 34 34 34 34 34 34 34
1068.0 34 4 34 34 34 34 35 35 35 35
.1 35 35 35 . 35 35 35 35 36 36 36

.2 36 36 3é C 36 36 36 36 36 37 37

.3 37 37 37 - k14 37 37 37 37 37 38

b 38 38 18 38 38 I8 38 38 38 38

.5 38 39 k3 39 kY 9 39 39 39 39

o) 39 39 40 40 40 40 40 40 40 40

-7 40 40 40 41 41 41 41 41 41 4
.8 41 41 41 41 42 42 42 42 42 42
.9 42 42 42 42 42 43 43 43 43 43
1069.0 43 43 43 43 124 b4 bi A 44 4h
W Ll 44 45 45 45 45 45 45 45 45
.2 46 46 46 46 46 46 46 47 47 47
.3 47 47 &7 47 47 48 48 48 48 48
A 48 48 48 49 49 49 49 49 49 49

.5 49 50 50 50 50 50 50 50 51 51
.6 51 51 51 51 51 51 52 52 52 52
.7 52 52 52 52 33 53 53 53 53 53
.8 53 54 54 54 54 54 54 54 54 55
.9 55 55 55 35 33 55 55 56 56, 56



PAP10O CREEK SITE 20

ELEV
1070.0
i
.2
.3
b
.5
6

9

3
N
.3
.6
-7
.8
.9

1073.0
-1
.2
.3
-4
.5
N
.7
.8
.9

1074.0
-1

.2

.3

b

.5

.6

.7

.8
.9

.00
56
58
60
&2
64
65
&7
&9
71
£

l£]
77
79
a2
84
86
a8
90
93
95

97
100
102
105
107
110
113
113
118
120

123
126
129
132
135
138
141
144
147
130

153
156
159
163
166
169
172
175
179
182

.01
56
58
60
62

&6
68
69
71

80
8z

86
&8
91
93
95

97
100
102
105
108
10
113
115
118
121

123
126
129
132

- 135

138
141
144
147
150

153
157
160
163
166
169
173
176
179
182

.02
56
58
60

62

RINE=RE S

78
80
a2

ag
1
93
95

98
100
103
105
108
111

- 113

116
118
121

124
127
130
133
136
139
142
145
148
151

154
157
160
163
166
170
173
176
179
182

.03
57
58
&0
62

68
70

74

I(:]
78
.80
82

87
89
bl
93
95

98
100
103
106
108
m
113
116
119
21

1264
127
130

"133

136
139
142
145
148
151

154
157
160
164
167
170
173
176
180
183

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
57
59
61
62
&4
56
68
70
72
74

76
78
80
a2
85
87
-89
M
93
96

98
101
103
106
108
M
114
116
119
121

124
27
130
133
136
139
142
145
148
131

154
157
161
164
167
170
173
177
180
183

.05
37
59
é1
&3
&5
66
&8
70
7
74

76
78
81
83
85
ar
89
91
94
96

98
101
104
106
109
111
114
116
19
122

124
127
131
133
136
139
142
145
148
151

155
158
161
164
167
171
174
77
180
183

.06
57
59
61

&5
67
69
70

74
76
81

85
87
90
92
9%
96

99
101
104
106
109
112
114
"7
119
122

125
128
131
134
137
140
143
146
149
152

133
158
161
165
168
17
174
177
181
184

07
57
59
61
63
&5
o7
69
71

74

a1
a3
85

S0
92
Pk
96

101
104
107
109
112
114
17
120
122

125

128
131
134
137
140
143
146
149
152

155
158
162
163
168
1Al
174
178
181
184

178

8B&ER2IA

92
95
97

102
105
107
110
112
115
118
120
123

126
129
132
135
138
141
144
147
150
153

156
159
162
165
169
172
175
178
181
185



PAPIO CREEK SITE 20

ELEV
1075.0
.1
.2
3
4

:ONNO\U'I

1076.0

1078.0

1079.

.

VNP LND S

.00
185
188
192
195
198
201
205
208
2N
215

218
221
225
228
232
235
238
242
245
249

252
256
260
263
267
2n
275
279
282
286

290
294
299
303
308
312
37
321
326
330

335
340
346
351
357
362
367
373
378
184

.01
185
189
192
195
199
202
205
208
212
215

218
222
225
229
232
235
239
242
246
249

252
256
260
264
268
2N
275
27
283
287

290
295
299
304
308
313
N7
322
326
331

336
341
346
352
357
363
368
373
379
384

.02
186
189
192
196
199
202
205
209
212
215

219
222
225
229
232

236 -

239
242
246
249

253
57
260
264
268
272
276
2re
283
287

291
295
300
304
309
313
318
322
327
331

336
341
347
352
358
363
368
374
379
385

CAPACITY IN ACRE-FT.

.03
186
189
193
196
199
202
206
209

212

216

219
222
226

229 -

233
236
239
243
246
250

253
257
261
265
268
272
276
280
284
287

29
296
300
305
309
314
318
323
327
R

337
342
347
353
358
364
369
374
380
385

{ 1984 SURVEY )

.04
186
190
193
196
200
203
206
209
213
216

219
223
226
230
233
236
240
243
247
250

234
257
261
265
269
273
276
280
. 284
288

292
296
N
305 -
310
314
319
323
328
332

337
343
348
353
359
364
370
375
380
386

.05
187
190
193
197
200
203
206
210
213
216

220
223
227
230
233
237

240°

243
247
250

254
258
262
265
269
273
277
280
284
288

292
297
301
306
310
315
319
324
328
333

338
343
349
354
359
365
370
375
381
386

.06
187
190
194
197
200
203
207
210
213
217

220

227
230
234
237
240
244
247
251

254
258
262
266
269
273
2m
281
285
288

293
297
302
306
3N
315
320
324
329
333

338
344
349
354
360
365
n
376
381
387

.07
187
191
194
197
201
204
207
210
214
217

220
224
227
231
234
237
241
b4
248
251

255
228
262
266
270
274
277
281
285
289

293
298
302
307
311
316
320
325
329
334

339
344
350
355
360
366
37
377
382
387

.08
183
191
194
198
201
204
207
21
214
217

221
224
228
231
234
238
241
243
248
251

235
259
263
2646
270
274
278
282
285
289

294
298
303
307
312
316
321
325
330
334

339
345
350
356
361
366
372
377
383
388

09
188
191
195
198
201
204
208
21
214
218

221
224
228
231
235
238
241
245
248
252

255
259
263
267
2n
274
278
282
286
290

294
299
303
308
312
7
321
326
330
335

340
345
351
356
361
367
372
378
383
388



PAPIO CREEK SITE 20

ELEV
1080.0
A
.2

.

BN E W

.9
1081.0

VN R W a

1082.0

.00
389
395
401
407
413
419
426
432
438
Lk

450
457
463
470
477
483
490
497
504
510

517
524
532
539
547
554
562
569
577
584

592
601
609
618
626
635
&4t
652
661
669

678
688
698
708
718
728
739
749

769

.01
390
396
402
408
414
420
426
432
438
445

451
457
464
471
a7
484
491
498
504
5N

518
525
533
540
548
555
563
570
578
585

593
601
610
619
627
436
&4l
653
662
670

&79
689
699
709
719
730
740
750
760
770

.02
390
396
402
409
415
421
427
433
439
445

451
458
465
471
478
485
492
498
505
512

518
526
534
541
548
556
563
571
578
586

594
402
611
620
628
837
645
854
663
671

680
690
700
710
720
[£2
741
731
761
m

CAPACITY IN ACRE-FT.

.03
N
397
403
409
413
421
427
434
440
446

452
459
465
472
479
486
492
499
506
512

519
527
534
542
549

557

564
572
579
587

595

603
612
620
629
638
646
655
663
672

681
691
701
rak
721
732
742
752
762
e

( 1984 SURVEY )

.04
N
398
404
410
416
422
428
434
&40
446

453
459
466 -,
473
479
486
493
500
506
513

520
527
535
542
550
557
565
572
580
587

595
604
iy 613
621
630
638
847
656
&64
673

682
692
702
712
722
733
743
733
763

.05
392
398
404
410
416
423
429
435
441
4467

453
460
487
473
480
487
494
500
507
514

521
528
536
543
351
558
566
573
581
588

596
605
614
622
631
639
648
436
665
674

683
693
703
713
723
734
744
754
764
774

06
393
399
403
411
417
423
429
435
441
448

454
461
467

474

481

494
501
508
314

521
529
537
544
351
559
566
574
581
589

597
606
814
623
632
&40
649
657

675

694
704
714
724
735
745
755
765

.07
393
399
405
412
418
424
430
436
442
448

455
461
468
475
481
488
495
502
508
515

522
530
537
545
352
560
567
375
582
590

598
607
615
624
632
641
650
658
667
675

685
&95
705
715
725
736
746
756é
766
776

.08
394
400
406
412
418
424
430
437
443
449

455
462
469
475
482
489
496
502
509
516

523
531
538
545
553
560
568
375
583
390

599
607
616
625
633
642
650
659
668
676

686
696
706
716
726
737
747
757
787

.09
394
401
407
413
419
425
431
437
443
449

456
463
469
478
483
490
496
503
510
516

524
531
53¢
546
554
561
569
576
584
9

600
608
617
626
634
643
651
660
669
677

687
697
707
7
727
738
748
758
768
778



PAPIO CREEK SiTE 20

ELEV
1085.0

i Nbinh i D

-
o
&

-0

]
~ O BN

1088.0

108%.

belbhhnbG

.00
779
791
802
814
825
a37
849
860
872
883

895
208
921
933
b
959
972
985
97
1010

1023
1037
1051
1065
1079
1093
1107
1121
1135
1149

1163
1178
1194
1209
1224
1239
1255
1270
1285
1301

1316
1332
1349
1365
1382
1398
1415
1431
1448
1464

.01
780
792
803
815
827
838
850
861
873
285

896
909
922
935
947
960
973
986

1011

1024
1038
1052
1066
1080
1094
1108
1122
1136
1150

1165
1180
1195

1210

1226
1241
1256
1272
1287
1302

1318
1334
1351
1367
1384
1400
1417
1433
1450
1466

.02
781
793
805
816
828
839
851

874

898
910
923
936
949
962
974
987
1000
1013

1026
1040
1054
1068
1082
1096
1110

1124

1138
1152

1166
1181
1197
1212
1227
1243
1258
1273
1288
1304

1319
1336
1352
1369
1385
1402
1418
1435
1451
1468

CAPACITY IN ACRE-FT,.

.03
782
794
806
817
829
840
852

875
a87

899
912
924
937
950
963
976
988
1001
1014

1027
1041
1055
1069
1083
1097
111
1123
1139

1153

1168

1183
1198
1213
1229
1244
1259
1275
1290
1305

1321
1337
1354
1370
1387
1403
1420
1436
1453
1469

( 1984 SURVEY )

.04
784
795
807
818
830
842
853
865
876
888

900
913
926
939
951
964
977
990

1003

1015

1029
1043
1057
1071
1085
1099
1113
1127
1141
1155

1169
1184
1200
1215
1230
1246
1261
1276
1292
1307

1323
1339
1356
1372
1389
1405
1422
1438
1455
1471

.05
785
796
808
820
831
843
854
866
878
889

901
914
927
940
953
965
978
991
1004
1017

1030
1044
1058
1072
1086
1100
1114
1128
1142
1156

171
1186
1201
1217
1232
1247
1262
1278
1293
1308

1324
1341
1357
1374
1390
1407
1423
1440
1456
1473

.06
786
798
809
a21
832

856
as7
879
asq

903
915
928
941
954
967
979
992
1005
1018

1031
1045
1059
1073
1087
1101
1115
1129
1143
157

7R

1187
1203
1218
1233
1249
1264
1279
1295
1310

1326
1342
1359
1375
1392
1408
1425
1441
1458
1474

.07
787
799
810
822
834
845
857
868
880
892

904
N7
930
942
955
968
981
99%
1006
1019

1033
1047
1061
1075
1089
1103
117

131

1145

1159 |

1174
1189
1204
1220
1235
1250
1266
1281
1296
131

1328
1344
1361
1377
1394
1410
1427
1443
1460
1476

.08
788
800
8N
823
835
846
858
869
881
893

905
918
931
Qhb
956
969
982
995
1008
1020

1034
1048
1062
1076
1090
1104
1118
1132
1146

1160 -

1175
1191
1206
1221
1236
1252
1267
1282
1298
1313

1329
1346
1362
1379
1395
1412
1428
1445
1461
1478

789
8
813
824
836
847
85¢
871
a8z
894

Q07
919
932
945
958
971
983
P96
1009
1022

1036
1050
1064
1078
1092
1106
1120
1134
1148
1162

"r7
1192
1207
1223
1238
1253
1269
1284
1299
1314

1331
1347
1364
1380
1397
1413
1430
1446
1463
1479



PAPIO CREEK SITE 20

ELEV
1090.0

TN N

1091.0

.5
.6
7
.8
.9

1092.0
A
2
-3
4
.5
.6
.7
.8
.9

1093.0
.1

.2

"3

-4

.3

.6

7

.8

.9

1094.0
.1
.2
.3
R
.5
.6
.7
.8
.2

.00
1481
1499
1516
1534
1552
1569
1587
1605
1623
1640

1658
1677
1696
1715
1734
1752
1771
1790
1809
1828

1847
1867
1887
1907
1927
1947
1968
1988
2008
2028

2048
2069
2091
2112
2133
2154
2176
2197
2218
2240

2261
2283
2306
2328
2351
2373
2396
2418
2441
2463

.01
1483
1500
1518

" 1336

1554
1571
1589
1607
1624
1642

16460
1679

1698

177
1735
1754
1773
1792
1811
1830

184%
1869
1889
1909
1929
1950
1970
1990
2010
2030

2050
207
2093
2114
2135
2157
2178
2199
2221
2242

2263
2286
2308
2331
2353
2376
2398
2421
2443
2666

1485
1502
1520
1538
1555
1573
1591
1608
1626
1644

1662
1681
1700
1718
1737
1756
1775
1794
1813
1832

1851
1871
1891
1911
1931
1952
1972
1992
2012
2032

2052
2074
2095
2116
2137
2159
2180
2201
2223
2244

2265
2288
2311
2333
2355
2378
2400
2423
2445
2468

.03
1486
1504
1522
1539
1557
1575
1593
1610
1628
1646

1664

1683 .

1701
1720
1739
1758
1777
1796
1815
1834

1853
1873
1393
1913
1933
1954
1974
1994
2014
2034

2054
2076
2097
2118
2140
2161
2182
2203
2225
2246

2268
2290
2313
2335
2358
2380
2603
2625
2448
2470

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

04
1488
1306
1523
1541
1559
1577
1594
1612
1630
1647

1666
1684
1703
1722
1741
1760
1779
1798
1817
1836

1855
1875
1895
1915
1935
1936
1976
1996
2016
2035

2057
2078
2099
2120
2142
2163
2184
2206
2227
2248

2270
2292
2315
2337
2360
2382
2405
2427
2450
2472

.05
14590
1508
1525
1543
1561
1578
1596
1614
1631
1649

1667
1685
1705
1724

1743

1762
1781
1800
1819
1838

1857
1877
1897
1917
1937
1958
1978
1998
2018
2038

2059
2080
2101
2123
2144
2165
2186
2208
2229
2250

2272
2295
2317
2340
2362
2385
2407
2430
2452
2475

.06
1492
1509
1527
1545
1562
1580
1598
1616
1633
1651

1669
1688
1707
1726
1745
1764
1783
1802
1821
1839

1859
1879
1899
1919
1939
1960
1980
2000
2020
2040

2061
2082
2103
2125
2146
2167
2189
2210
2231
2252

2274
2297
2320
2342
2364
2387
2409
2632
2454
2477

.07
1493
151
1529
1546
1564
1582
1600
1617
1635
1653

1671

1690

1709
1728
1747
1766
1785
1804
1822
1841

1861
1881
1901
1921
1941
1962
1982
2002

2022

2042
2063

. 2084

2106
2127
2148
2169
2191
2212
2233
2255

2277
2299
2322
2344
2367
2389
2412
2434
2457
2479

.08
1495
1513
1531
1548
1566
1584
1601
1619
1637
1654

1673
1692
1711
1730
1749
1768
1787
1805
1824
1843

1863
1883
1903
1923
1943
1964
1984
2004
2024
2044

2065
2086
2108
2129
2150
2172
2193
2214
2235
2257

2279
2302
2324
2346
2369
239
2614
2436
2459
2481

09
1497
1515
1532
1550
1568
1585
1603
1621
1639
1656

1675
1694
1713
1732
1751
1770
1788
1807
1826
1845

1865
1885
1905
1925
1945
1966
1986
2006
2026
2046

2067
2088
2110
2131
21532
2174
2195
2216
2238
2259

2281
2304
2326
2349
2371
2394
2416
2439
2461
2484



PAPIO CREEK SITE 20

ELEV
1095.0
A
.2
3
b
.5
.6
.7
.8
9

1096.0

a
-

VRN LRWN

1097.0

1098.0

.00
2486
2510
2533
2557
2580
2604
2628
2651
2675
2698

2722
2T
2m
2796
2820
2845
2870
2894
2919
2943

2968
2994
3020
3046
3072
3097
3123
3149
3175
320

3az2r
3254
3281
3308
3333
3362
3390
3417
3444
3471

3498
3526
3555
3583
3612
3640
3669
3697
3726
3754

.01
2488
2512
2536
2559
2583
2606
2630
2654
2677
2701

2724
2749
2774
2798
2823
2847
2874
2897
2921
2946

2971
2996
3022
3048
3074
3100
3126
3152
3178
3204

3230
3257
3284
331
3338
3365
3392
3419
3447
3474

3501
3529
3558
3586
3615
3643
3672
3700
3729
3757

.02
2491
2514
2538
2562
2585
2609
2632
2656
2680
2703

2rz7
27s2
2776
2801
2825
2850
2875
2899
2924
2948

2973
2999
3025
3051
3077
3103
3129
3154
3180
3206

3232
3260
3287
3314
3341
3368
3395
3422
3449
3476

3504
3532
3561
3589
3618
3646
3675
3703
3732
3760

.03
2493
2517
2540
2564
2587
2611
2635
2658
2682
2705
2729
2754
27Ty
2803
2828
2852
2877
2902
2926
2951

2976
3002
3028
3053
3079
3105
3131
3157
3183
3209

3235
3262
3289
3316
3344
337
3398
3425
3452
3479

3507
3535
3564
3592
3621
3649
3678
3706
3733
3763

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
2495
2319
2543
2566
2590

12613
2637
2661
2684
2708

2732
2756
2781
2806
2830
2855
2879
2904
2929
2953

2978
3004
3030
3056
o082
3108
3134
3160
3186
3211

3238
3265
3292
3319
3346
3373
3400
3428
3455
3482

3509
3538
3566
3595
3623
3652
3680
3709
3737
3766

.05
2498
2521
2545
2569
2592
2614
2639
2663
2687
2710

2734
2759
2784
2808
2833
2857
2882
2906
2931
2956

2981
3007
3033
3059
3085
3110
3136
3162
3188
3214

3247
3268
3295
3322
3349
3376
3403
3430
3457
3484

3512
3541
3569
3598
3626
3633
3683
372
3740
3769

.06
2500
2524
2347
2571
2595
2618
2642
2665
2689
2713

2737
2761
2786
2811
2835
2860
2884
2909
2934
29538

2984
3009
3035
3061
3087
3113
3139
3165
31
3217

3243

3270
3297
3325
3352
3379
3406
3433
3460
3487

3515
3544
3572
3601
3629
3658
3686
3715

3743

3772

.07
2503
2526
2550
2573
2597
2621
2644
2668
2691
2715

2739

2764

2788
2813
2838
2862
2887
2911
2936
2961

2986
3012
3038
3064

- 3090

INe
3142
3167
3193
3219

3246

3273
3300
3327
3354
3381
3409
3436
3463
3490

3518
3546
3575
3603
3632
3660
3689
nz
3746
3774

.08
2505
2528
2552
2576
2599
2623
2646
2670
2694
27

2742
2766
2791
2815
2840
2865
2889
2914
2938
2963

2989
3015
3041
3065
3092
3118
3144
3170
3196
3222

249
3276
3303
3330
3357
3384
3411
3438
3465
3493

3521
3549
3578
3606
3635
3663
3692
3720
3749
3777

.09
2507
2531
2554
2578
2602
2625
2649
2672
2696
2720

2744
2769
2793
2818
2843
2867
2892
2916
2941
2966

2991
307
3043
3069
3095
321
3147
373
3199
3224

3251
3278
3306
3333
3360
3387
3414
3441
3468
3495

3524
3552
3581
3609
3638
3666
3695
3723
3752
3780



PAPIO CREEK SITE 20

ELEY
1100.0
A
.2
3
4

S

.5
7
.8

.9
1101.0

.8
.9

1102.0
.1
.2
.3
4
.5
.6

.00
3783
38313
3843
3872
3902
3932
3962
3992
4021
4051

4081
4112
4143
4174
4205
4236
4267
4298
4329
4360

437
4423
4456
4488
4520
4552
4585
4617
L5649
4682

4714
4748
4781
4815
4847
4882
4916
4950
4984

- 5017

5051
5085
5121
5156
5191
5226
5262
5297
5332
5367

.01
3786
3816
3846
3875
3905
3935
3965
3995
4024
4054

4084
4115
4146
4177
4208
4239
4270
4301
4332
4343

4394
4427
4459
4491
4523
4556
4588
4620
4633
4685

4717
4751
4785
4818
4852
4886
4920
4953
4987
5021

5055
5090
5125
5160
5195
5230
5265
5300
5335
5370

.02
3789
3819
3849
3878
3908
3938
39468
3998
4027
4057

4087
£118
4149
4180
4211
4242
4273
4304
4335
4366

4397
4430
4462
4494
4327
4559
45N
4624
4656

4721
4754
4788
4822
4856
4889
4923
4957
4990
5024

5058
5093
5128
5143
5198
5234
3269
5304
5339
5374

03
3
3822
3852
3881
%N
3941
3971
4001
4030
4060

4090
4121
4152
4183
4214
4245
4276
4307
4338
4369

440
4433
4465
4498
4530
4562
4594
4627
4659
4691

4724
4758
4792
4825
4859
4893
4926
4960
4994
5027

5062
5097
5132
5167
5202
5237
5272
5307
5342
5377

CAPACITY IN ACRE-FT,

( 1984 SURVEY )

.04
3795
3825
3855
3884
3914
3944
3974
4004
4033
4063

4093
4124
4155
4186
4217
4248
4279
4310
4341
4372

4404
4436
4469
4501
4533
4565
4398
4630
L6642
4695

4727
4761
4795
4829
4862
4896
4930
4963
4997
5031

5065
5100
5135
5170
5205
5241
5276
5311
5346
5381

.05
3798
3828
3858
3887
N7
3947
3977
4006
4036
4066

4096
4127

T 4159

4189
4220
4251
4282
4313
4344
4375

4407
4439
4472
4504
4536
4569
4601
4633
4666
4698

4731
4765
4798
4832
4866
4899
4933
4967
5000
5034

5069
5104
5139
5174
5209
5244
5279
5314
5349
5384

.06
3801
3831
3860
3890
3920
3950
3980
4009
4039
4069

4100
4131
4162
4193
4224
4255
4286
4317
4348
4379

4410
4443
4475
4507
4540
4572
4604
4636

470

4734

4768
4802
4835
4869
4903
4936
4970
5004
5038

5072
5107
5142
5177
5212
5248
5283
5318
33533
5388

.07
3804
3834
3843
3893
3923
3933
3983
4012
4042
4072

4103
4134

4165

4196
4227
4258
4289
4320
4351
4382

4414
Lb46
4478
451
4543
4575
4607
4640
4672
4704

4738
&7
4805
4839
4872
4906
4940
4973
5007
5041

5076
511
5146
5181
5216
5251
5286
5321
5356
539

.08
3807
3837
3866
3896
3926
3956
3986
4015
4045
4075

4106
4137
4168
4199
4230
4261
4292
4323
4354
4385

4417
4449
4481
4514
4546
4578
4611
4643
4675
4708

4741
4775
4808
4842
4876
4909
4943
4977
50M
5044

5079
5114
5149
5184
5219
3255
5290
5325
5360
5395

.09
3310
3840
3849
3899
3929
3959
3989
4018
4048
4078

4109
4140
4171
4202
4233
4264
4295
4326
4357
4388

4420
4452

4517
4549
4582
4614
4646
4678
471

4744
4778
4812
4845
LB79
4913
4947
4980
5014
5048

S083
5118
5153
5188
5223
5258
5293
5328
5363
5398



PAPIO CREEK SITE 20

ELEV
1105.0
.1
.2
.3
b
.5
6
7

9
1106.0

—_
-
[==]
O

Lo RN I e Ul (S = ] XTI IR S P LV

.00
5402
5438
5475
5511
5548
5584
3621
5657
5694
5730

5767
5805
5842
5880
5918
5955
5993
6031
6069
6106

6144
6183
6222
6262
6301
6340
6379
5418
6458
6497

6536
8577
6618
6659
6700
6740
4781
6822
6863
6904

4945
6988
7030
7073
7118
7158
7201
7244

7287

7329

01
5406
5442
5479
5515
5552
5548
5625
3661
5698
5734

5771
5808
5846
5884
5922
5959
5997
6035
6072
4110

6148
6187
6226
6266
6305
6344
6383
6422
8462
6501

6540
6581
6622
6663
6704
6745
6785
6826
4867
£5708

6949
6992
7035
7077
7120
7163
7205
7248
7291
7334

.02
5409
5446
5482
5519
5555
5592
5628
5665
5701
5738

5775
3812
5850
5888
5925
5963
4001
6038
6076
6114

6152
8191
6230
6269
4309
6348
6387
6426
5465
6505

6544
6585
6626
6667
6708
6749
6790
6830
6871
&912

6954
6996
7039
7082
7124
7167
7210
7252
7293
7338

.03
5413
5449
3486
5522
5559
5595
5632
5668
5705
5741

5778
5816
5854
5891
5929
5967
6005
6042
4080
6118

6156
6195
6234
6273
6313
6352
6391
6430
6469
6509

- 6548

6589
6630
6671
6712
6753
6794
6835
4875
6916

6958
7001
7043
7086
7129
7171
7214
7257
7299
7342

CAPACITY IN ACRE-FT.

( 1984 SURVEY )

.04
5417
5453
3490
5526
5563
5599
3636
5672
5709
5743

5782
5820
5857
5895
5933
5971
4008 .
6046
6084
6121

6160
6199
6238
6277
6316
6356
6395
6434
6473
6512

6552
6593
6634
6675
6716
6757
6798
6839
6880
46920

6962
7005
7047
7090
7133
7176
7218
7261
7304
7346

05
5420
5457
5493
5530
5566
5603
5639
5676
5712
5749

5786
5824
5861
5899

5937

5974

8012 -

6050
6087
6125

6164
6203
6242
46281
6320
6360
6399
6438
G477
6516

6556
6597
6638
6679
6720
6761
6802
6843
6884
6925

6966
7009
7052
7094
7137
7180
7223
7265
7308
7351

.06
5424
5460
5497
5533
5570
5606
5643
5679
5716
5752

3790
5827
5865
5903
5940
5978
6016
6054
6091
6129

6168
6207
6246
6285
6324
6364
6403
6442
6481
6520

6561

6601
6642

6724
6765
6806
6847
6888
6929

6971
7013
7056
7099
7141
7184
7227
7270
7312
7355

.07
5428
5464
5501
5537
3574
5610
5647
5683
5720
5756

5793
5831

5869 °

5906
5944

5982

6020
6057
6095
6133

6171
&211
6250
6289
6328
6367
6407
bhbb
6485
6524

6565
6606
&646
6687
6728
6769
6810
6851
6892
6933

6975
7018
7060
7103
7146
7188
7231
7274
7316
7359

.08
5431
5468
5504
5541
5577
5614
5650
5687
5723
5760

5797

- 5835 .

5873
5910
5948
5986
6023
6061
6099
6136

6175
6215
6254
6293
6332
6371
6411
6450
6489
6528

. 6569
6610

6651
6691
6732
6773
6814
6855
6896
6937

4979
7022
7065
7107
7150
7193
7235
7278
321
7363

.09
5435
5471
5508
5544
5581
5617
5654
5690
377
5763

5801
5839
5876
5914
5952
seae
6027
6065
6103
6140

8179
6218
6258
6297
6336
6373
6414
6454
6493
6532

4573
6614
6655
6696
6736
&777
6818
6859
6500
6941

46983
7026
7069
71z
7154
797
7240
7282
7325
7368



PAPIO CREEK SITE 20

ELEV
1110.0
.1
.2
3
N
.3
b
7
.8
.9

1111.0

.

1112.

e e P .. .
VRN FEWN 2O 00~

1113.0
-1
.2
3
-4
.5

.7
=
.9

1114.0
.1
.2
.3
4
.5
-6
.7
.8
.9

.00
7372
7416
7461
7505
7350
5%
7638
7683
a7
772

7816
7862
7908
7953
7999
8045
8091
8137
8182
8228

8274
8322
8369
8417
8465
8512
8560
8508
8556
8703

8751
asn1
8851
8900
8950
9000
9050
9100
9149
9199

9249
9301
9354
9406
9459
9511
9563
9616
9663
972t

.01
7376
7421
7465
7510
7954
7598
7643
7687
7732
7776

7821

7866

7912
7958
8004
8050
8095
8141
2187
8233

8279
8326
8374
8422
8470
8517
8565
8613
8660
8708

8736
8804
8856
8905
8955
9005
9055
$105
9154
9204

9254
9307
9359
9411
Phbs
9516
9569
9821
9673
9726

7381
7425
7470
7514
7558
7603
7647
7692
7736
7780

7825
7871
17
7963
80cs
8054
8100
8146
8192
8237

8284
8331
8379
8427
B4TA
8522
8570
8617
8665
873

8781
a8
8861
8910
8960
2010
Q060
9110
9159
9209

9259
9312
9364
9417
9469
9521
9574
9626
9679
9731

.03
7385
7430
7474
7319
7563
7607
7652
7696
7741
7785

7830

7876

7921
7967
8013
8059
8105
8150
8196
8242

8288
8336
8384
8431
8479
8527
8575
8622
8670
8718

‘8766

8816
8866
8915
8965
9015
2065
9115
9164
9214

9265
9317
9370
9422
9474
9527
9579
9632
9684
9736

CAPACITY IN ACRE-FT.

( 1984 SURVEY }

.04
7390
7434
7479
7523
7367
7612
7636
7701
7743
7789

7834
7880
7926
7972
3018
8063
8109
8155
8201
8247

8293
8341
8388
8436
8484
a532
8579
8627
8675
gvez

8771
8821
8871
8920
8970
9020
9070
9120
9169
9219

9270
9322
9375
9427
9480
9532
9584
9637
2689
9742

.05
739
7439
7483
7527
7e
7616
7661
7705
TT49
7794

7839
7885

7931,
7976

8022
8048
8114
8159
8205
8251

8298
8346
8393
B44Y
B4BY
8536

8584

8632
8679
arer

8776
8826
8876
8925
8975
2025
9075
9124
9174
9224

9273

9328

9380
g432
9485
9537
9590
9642
9694
74T

.06
7399
7443
7487
7532
7576
7621
7665
7709
7754
7798

7843
7889
7935
7981
8027
8072
8118
8164
8210
8256

8303
8350
8398

8493
8541
8589
8637
8684
arsa

8781
8831
8880
8930
8980
9030
2080
9129
179
9229

9280
9333
9383
9438
9490
9542
9595
9647
9700
9752

.07
7403
7447
7492
7536
7581
7625
7669
7714
7758
7803

7848
7894
7940
7985
8031
8077
8123
B169
8214
8260

8307
8355
8403
8450
8498
8546
8594
8641
8689
8737

8786
8836
8885
8935
8985
9035
2085
9134
9184
9234

9286
9338
9390
643
9495
9548
9600
9652
9705
9757

.08
7408
7452
7496
7341
7585
7630
7674
78
7763
7807

7853
7898
7944
7990
8036
8082
8127
8173
8219
8265

8312
8360
8408
8455
8503
8351
8598
8646
8694
ara

8791
8841
8890
8940
2990
2040
9090
9139
2189
9239

9291
9343
9396
448
9501
9533
9605
9658
9710
9763

7412
7456
750
7545
7590
7634
7678

7767
7812

7857
7903
7949
7995
8040
8086
8132
2178
8224
8269

a8317
8365
8412
8460
8508
8555
8603
8651

8699
8746

8796
88456
8895
8945
8995
9045
9095
9144
9194
9244

9296
9349
9401
94653
9506
9558
9611
9663
9715
9768



PAPIO CREEK SITE 20

ELEV
1115.¢8

P SN ST N N N

1116.0
.4

3
.
.5
.6
-7

.9

1117.0
-1

-3
b
.9
b
7
.8
.9

1118.0

1119.0
.2
-4
-5
.6
.7

.9

.00
9773
9828
9283
9937
9992

10047
10102
10157
10211
10266

10321
10378
10435
10492
10549
10606
10664
10721
10778
10835

10892
19951
11011
11070
11130
11189
11248
11308
11367
11427

11486
11548
11609
11671
1733
11794
11856
11918
11980
12041

12103
12167
12231
12295
12359
12423
12487
12551
12615
12679

.01
9778
9833
9888
9943
9998

10052
10107
10162
10217
10272

10327
10384
10441
10498
10555
10612
10669
10726
10784
10841

10898
10957
11017
11076
11136
11195
11254
11314
11373
11433

11492
11554
11616
11677
11739
11801
11862
11924
11986
12047

12109
12173
12237
12301
12365
12429
12493
12657
12621
12685

.02
9784
9839
9894
9948

10003
10058
10113
10168
10222
10277

10332
103%0
10447
10504
10561
10618
10675
10732
10789
10846

10904
10963
11023
11082
11141
11201
11260
11320
11379
11438

11498
11560
11622
11683
11745
11807
11849
11930
11992
12054

12116
12180
12244
12308
12372
12436
12500
12564
12628
12692

CAPACITY IN ACRE-FT.

.03
o789
9844
2899
9954

10009
10063
10118
10173
10228
10283

10338
10395
10452
10509
10567
10624
10681
10738
10795
10852

10910
10969
11029
11088
11147
11207
11266
11326
11385
11444

11505

11566
11428
11690
1751
11813
11875
11936
11998
12060

12122
12184
12250
12314
12378
12442
12506
12570
12634
12698

( 1984 SURVEY )

.04
9795
9850
9905
9959

10014
10069
10124
10179
10233
10288

10344

10401

10458
10515

10572

10629
10686
10744
10801
10858

10916
10975
11035
11094
11153
11213
11272
11332
11391
11450

1151
11572
11634
11696
1757
11819
11881
11943
12004
12066

12129
12193
12257
12321
12385
12449
12513
12577
12641
12705

.05
9800
9855
9910
9945

10020
10074
10129
10184
10239
10294

10350
10407
10464
10521
10578
10635
10692
10749
10804
10863

10922
10981
11041
11100
11159
11219
11278
11337
11397
11456

1317
1579
11640
11702
1764
11825
11887
11949
12010
12072

12135
12199
12263
12327
12391
12455
12519
12583
12647
12711

.06
P804
9861
9915
970

10025
10080
10135
10189
10244
10299

10355
10412
10469

10527

10534
10641
10698
10755
10812
10869

10928
10987
11046
11106
11165
11225
11284
11343
11403
11462

11523
11585
11646

11708

11770
11832
11893
11955
12017
12078

12141
12205
12269
12333
12397
12461
12525
12589
12653
12717

Q7
9811
9866
9921
9975

10031
10085
10140
10195
16250
10305

10341
10418
10475
10532
10589
10646
10704
10761
10818
10875

10934
10993
11052
11112
m7
11231
11290
11349
11409
11468

11329
11591
11653
1714
11776
11838
11899
11961
12023
12084

12148
12212
12276
12340
12404
12468
12532
12596
12660
12724

.08
9817
9872
9926
981

10036
10091
10146
10200
10255
10310

10367
10424
10481
10538
10595
10652
10709
10766
10823
10881

10940
10999
11058
11118
17
11237
11296
11355
11415
11474

11535
11597
11659
11720
11782
11844
11906
11967
12029
12091

12154
12218
12282
12346
12410
12474
12538
12602

12666-

12730

822
9877
9932
9987
10042
10096
10151
10206
10261
10316

10372
10429
10487
10544
10601
10658
10715
10772
10829
10886

10945
11005
11064
11124
11183
11242
11302
11361
11421
11480

11542
11603
11663
nrar
11788
11850
11912
11973
12035
12097

12161
122253
12289
12353
12417
12481
12545
12609
12673
12737



PAP1O CREEK SITE 20

ELEV
1120.0
A
.2
.3
-4
3

VRN NER LS

1122.0

1123.0

.1
.2
.3
-4
.5
.
-7
.8
.9

1124.0
.1
.2
3
A
.5
N
7
.8
.2

.00
12743
12809
12875
12941
13007
13073
13140
13206
13272
13338

13404
13472
13540
13609
13677
13745
13813
13881
13930
14018

14086
14156
16227
14297
14368
14438
14509
14579
14450
14720

14791
14864
14938
15011
15085
15158
15231
15305
15378
15452

15525
15602
13678
15755
15831
15908
15985
16061
16138
16214

01
12750
12816
12882
12948
13014
13080
13146
13212
13278
13345

13411
13479
13547
13615
13684
13752
13820
13888
13956
14025

14093
14164
14234
14305
14375
14446
145316
14587
14657
14728

14798
14872
14945
15019
15092
15165
15239
15312
15386
13459

15533
15609
15686
15762
15839
15916
15992
16069
16145
16222

.02
12756
12822
12888
12955
13021
13087
13153
13219
13285
13351

13418
13486
13554
13622
13690
13759
13827
13895
13963
14031

14100
14171
14241
14312
14382
14453
14523
14594
14664
14735

14806
14879
14952
15026
15099
15173
15246
15319
15393
15466

15540
15617
15694
15770
15847
15923
16000
16077
16153
16230

CAPACITY [N ACRE-FT,

.03
12763
12829
12895
12961
13027
13093
13159
13226
13292
13358

13426
13493

13561

13629
13697
13765
13834
13902
13970
14038

14107
14178
14248
14319
14389
14460
14530
14601
14671
14742

14813
14886
14960
15033
15107
15180
15253
15327
15400
15474

15548
15625
15701
15778
13834
15931
16008
16084
16161
16237

( 1984 SURVEY )

.04
12769
12836
12902
12968
13034
13100
13166
13232
13298
13364

13431
13459
13568
13636
13704
13772
13840
13909
13977
14045

14114
14185
14255
14326
14396
14467
14537
14608
14678
14749

14820
14894
14967
15041
15114
15187
15261
15334
15408
15481

15556
15632
15709
15785
15862
15939
16015
16092
16168
16245

.05
12776
12842
12908
12974
13040
13107
13173
13239
13305
13371

13438
13306
13573
13643
13711
13779
13847
13915
13984
14052

14121
14192
14262
14333
14403
16474
14544
14615
14685

14756

14828
14901
14975
15048
15121
15195
15268
15341
15415
15488

15563
15640
15717
15793
15870
15946
16023
16099
16176
16253

.06
12783
12849
12915
12981
13047
13113
13179
13245
13311
13378

13445
13513
13581
13650
13718
13786
13854
13922
13991
14059

14128
14199
14269
14340
14410
14481
14551
14622
14692
14763

14833
14908
14982
15055
15129
15202
15275
15349
15422
15496

15571
15648
15724
15801
15877
15954
16031
16107
16184
16260

.07
12789
12855
12921
12988
13034
13120
13186
13252
13318
13384

13452
13520
13588
13456
13725
13793
138461
13929
13997
14066

14135
14206
14276
14347
14417
14488
14558
14629
14699
14770

14842
14916
14989
15063
15136
15209
15283
15356
15430
15503

15579
15655
15732
15808
15885
15962
16038
16115
16191
16268

.08
12796
12852
12928
12994
13060
13126
13192
13259
13325
133N

13459
13527
13595
13663
13731
13800
13868
13936
14004
14072

14142
14213
14283
14354
14424
144695
14565
14636
14706
14777

14850
14923
14997
15070
15143
15217
15290
15364
15437
15310

15586
15663
15739
15816
15893
15969
16046
16122
16199
16276

.09
12802
12849
12935
13001
13067
13133
13199
13265
13331
13397

13465
13534
13602
13670
13738
13806
13875
13943
14011
14079

14149
14220
14290
14361
14431
14502
14572
14643
14713
14784

14857
14930
15004
15077
13151
15224
15297
15371
15444
15518

15594
156713
15747
15824
15900
15977
16054
16130
16207
16283



PAPIO CREEK SITE 20

ELEV
1125.0
-1
-2
.3
o
.5
b
.7
.8
.9

1126.0
.1
-2
.3
o
.5
&
-7
.8
.9

1127.0
.1
-2

.3
b
3
b
.7
.B

9

1128.0

VeNnE NS

1129.0

.00
16291
16371
16450
16530
16610
16689
16769
16849
16929
17008

17088
17171
17253
17336
17419
17501
17584
17667
17750
17832

17915
18000
18086
18171
18257
18342
18428
18513
18599
18684

18770
18858
18947
19035
19124
19212
19301
19389
19478
19566

19655
19746
19838
19929
20021
20112
20203
20295
20384
20478

.01
16299
16379
16458
16538
16618
16697
16777
16857
16937
179016

17096
17179
17262
17344
17427
17510
17592
17675
17758
17841

17924
18009
18095
18180
18266
18351
18437
18522
18608
18693

18779
18867
18956
19044
19133
19221
19310
19398
19487
19575

19664
19756
19847
19938
20030
20121
20213
20304
20395
20487

.02
16307
16387
16466
16546
16626
16705
16785
16865
16945
17024

17105
17187
17270
17353
17435
17518
17601
17683
17766
17849

17932
18018
18103
18189
18274
18360
18445
18531
18616
18702

18788
18876
18965
19053
19142
19230
19319
19407
19496
19584

19673
19765
19856
19947
20039
20130
20222
20313
20404
20496

.03
16315
16395
16474
16554
16634
16713
16793
16873
16953
17032

17113
17196
17278
17361
17444
17526
17609
17692
17774
17857

17941
18026
18112
18197
18283
18368
18454
18539
18625
18710

18797
18885
18974
19062
19151
19239
19328
19416
19505
19593

19682
19774
19865
19957
20048

20139 -

20231
20322
20414
20505

CAPACITY IN ACRE-

( 1984 SURVEY )

0b
16323
16403
16482
16562
16642
16721
16801
16881
16960
17040

17121
17204
17286
17369
17452
17535
17617
17700
17783
17865

17949
18035
18120
18206
18291
18377
18462
18548
18633
18719

18805
18894
18982
19071
19159
19248
19336
19425
19513
19602

19692
19783
19874
19966
20057
20149
20240
20331
20423
20514

FT.

.05
16331
164611
16490
16570
16650
16729
16809
16889
16968
17048

17129
17212
17293
17377
17460
17543
17626
17708
177N
17874

17953
18043

18129 -

18214
18300
18385
18471
18556
18642
18727

18814
18903
18991
19080
19168
19257
19345
19434
19522
19611

19701
19792
19884
19975
20066
20158
20249
20340
20432
20523

16339
16419
16498
16578
16658
16737
16817
16897
16976
17056

17138
17220
17303
17386
17468
17551
17634
17717
17799
17882

17966
18052
18137
18223
18308
18394
18479
18565
18650
18736

18823
18912
19000
1908%
19177
19266
19354
19443
19531
19620

19710
19801
19893
19984
20075
20167
20258
20350
20641
20532

.07
16347
16426
16506
16586
16666
16745
16825
16905
16984
17064

17146
17229
1731
173%4
17477
17559
17642
17725
17807
17890

17975
18060
18146
18231
18317
18402
18488
18573
18659
18744

18832
18920
19009
19097
19186
19274
19363
19451
19540
19628

19719
19810
19902
19993
20085
20176
20267
20359
20450
20542

.08
16335
16434
16514
16594
16674
16753
16833
16913
16992
17072

17154
17237
17320
17402

17485

17568
17650
17733
17816
17898

17983
18069
18154
18240
18325
18411
18496
18582
18667
18753

18841
18929
19018
19106
19193
19283
19372
19460
19549
19637

19728
19820
19911
20002
20094
20185
20277
20368
20459
20551

.09
16363
16442
16522
16602
16682
16761
16841
146921
17000
17080

17162
17245
17328
17411
17493
17576
17659
17741
17824
17907

17992
18077
18163
18248
18334
18419
18505
18590
18676
18761

18850
18938
19027
19115
19204
19292
19381
19469
19558
19646

19737
19829
19920
2001
20103
20194
20286
20377
20468
20560
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DISCHARGE N 1000 C.F.5.

A

$800

C.F.5.

CONSERVATION POOL UNIT GRAPH
INCREASED BY 50 %,
(USED TO DEVELOP 3SDF)

4400 C.F.S.

|
UNIT GRAPH INTO CONSERVATION POOL—

/ \ \\(/— UNIT GRAPH AT DAMSITE

~ (USED TO DEVELOP RDF)

\ N
\!
o

S~

3 4 s .
TIME IN HOURS

PAPILLION CREEK AND TRIBUTARIES LAKES, NEBR.

SITE 20
- HOUR UNIT HYDROGRAPHS
D.A=13.1 MI2
U. 8. ARMY ENGINEER DISTRICT, OMARA
CORPS OF ENGINEERS  OMAMA, NEBRASKA
JAN, 198]

SPECIFIC DESIGN MEMORANDUM NO. MPC -37 PLATE 45



{108

\ AFTER URBANIZATION OF THE BASIN AND
104 /o0 YEARS OF SEDIMENT DEPLETION
)
P
.—
i
o2
(1R \
4
Zz
o
'—
% 1100 ~
-
w
|
o \
8 lose BEFORE URBANIZATION OF THE BASIN

AND BEFORE ANY SEDIMENT DEPLETION \

iose . + . —— et \

' 10 100 1000
NUMBER OF EVENTS PER 100 YEARS

PAPILLION CREEK AND TRIBUTAMES LAKES, NEBR.
SITE 20
POOL-ELEVATION FREQUENCY CURVES

- ABOVE MULTIPURPOSE POOL
U. 3. ARMY ENGINEER DISTRICT,  OMAHA
CORPS OF ENGINEERS OMAHA, NEBRASKA
JAN. 98]

9y 31vd
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DISCHARGE IN 1000 CF S

32

AT
7

o o e — ]

e

/ ‘xvom ELEVATIOM

m—

HYDROGRAFH

ANGEL L

TIME IN HOURS

12 14

WA

Hog

LI-2)

nea

Hoo

L1 1)

ry e

POOL ELEVATION IN FEET ABOVE M3 L

LEGEND:

®
@

@
NOTE:

This hydrograph represents the maximum
6 hours of runoff {60 to 66 hours)
Anlecedent runofl from 0 to 60 hours ralsed
the pool from 1096, 0 {t. 1o 1099.0 11,
MuHlpurpose pool e’Ievallon 1096.0 1t

Reservoir design flood slorage accumuiation
summary. All values Include base flow.

From 0 o 60 hours Inflow =~ 748 A.F.
Oulflow 115 AF.

Slorage - 633 A.F.

from 60 to 70 hours Inflow - 5458 A
Outilow - 268 AF.
Storage = SI9AT.

From 70 to 96 hours Inflow = 38A.F.
Oulllow - 6719 A.F.
Storage - -361A.F.

‘Maximum Strage = §33 + 5190 - 5823 A F.

PAPILLION CREEN AND TRIBUTARIES LARES, HESR.
L]

RESERVOIR DESIGN FLOOD ROUTING
U S ARMY ENGIHEER DISTRICT, OMAHA
CORPS OF EHGINEEAS OMAHA HIBRASHA

JAN. 1481

SPLCIFIC DESIGH MEMORANDUM NO. MPC-Y




87 3Llv1d

TR
ns 123 T MAXIMIM EO0 EMERGENCY DRAWDOWN OPERATION
Between splliway crest and multlpurpose pool, drawdown Is accomplished
nae | 1120.0 - IPILLWAY CRERTY ‘hrough unqalﬂd ou“d' -
Whan pool slevatlon reaches 1099.0°, the gate on the low leve) outlet is
assumed lo be opened,
e DRAWDOWN SUMMARY - Reference ER -1110-2-50
113.1 - 707 Of FLOAD CONTROL FaOL Pool Is lowsred to 1090.0' In 28 days, 2l which level the pool is 20' above
pre - project full channel,
"o = - Evacuatlon of mulﬂpurpose pool to elevation 1078.3' Is accomplished In &5
y \ days. Slorage remaining In pool al etevation 1078.3" 1s 300 A F.*
" Nloo.s - HALY FULL FLOOD CONTAOL POOL At elev. 1078.3" Inflow - outflow = 7.3 C.F. 5, **
b 4.4 DAY
i soen] \ * Gross storage belore sediment depletion,
w (1]
o 110Z.2 - FOURTH FULL FLOOD CONTAGL POOL Average May through August flow.
z 10.2 DAYY \
Z oo “ —_——
o \
-
3
5 \mnn.n - MULTIPURPOSE POOL
w 100%
EJ‘ IS 2 DAYS \
£
1090.0 - 20" AROYE PRE-FROJECT
tose 1 28 DAYS ] FULL CHAHNEL
r | \
1.7 }. \
e ~L_ PAPILLION CREEX ;TT??O““ LARES, NEBA,
O - VHVERT ELEV. OF LOW LEVEL DRAIN
‘.1’.‘;;1:“': 200 ACRE r:.u:rnu SEQIMENT DEFLETION) v's “l:t:stE"‘éxgw. Dngl:ﬂg?wtvl oAHA
o1 | i { | COAF3 OF EMGIHELRS OMAHA, HERRABKA
° ’ ' " 1Me i pavs > ® * h JAN._(00)
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* MONTHLY RESERVOIR OPERATION RCS MRDED-R-2%
* RESERVOIR-G.CUNNINGHAM LAKE-]1 RIVER- PAPIO CREEK *
* MISSOURI RIVER DIVISION  vu.s. apmy ENGINEER DISTRICT, OMAHA *
*  * RES. ELEV, +EST. EVAp # MEAN DISCHARGE 12MN TO 12MN IN cps  «
*OCT *FT. ABV. MSL * * *
*1990%  12MN * CFS OUTFLOW * INFLOW *
* 1% 1120.4 * * O * 1 *
* 2% 1120.4 * * 0 * A *
* 3% 1120.4 * * 0 * 8 *
% 4 *® 1120 i * * 0 * Ok *
* 5 % 1120.4 * * 0 * 1 *
* 6 % 1120.4 * * 0 * 1 *
* 7 % 1120.4 * * 0 * 1 *
* 8 % 1120.4 * * 0 * 1 *
* 9 % 1120.4 * * 0 * 1 *
* 10 * 1120.4 * * 0 * 1 *
* 11 % 1120.3 * * 0 * 1 *
* 12 * 1120.3 * * 0 * 3 *
* 13 % 1120,3 * * 0 * 1 *
* 14 % 11203 * * 0 * 1 *
* 15 % 1120.3 * * 0 * 1 *
* 16 * 1120.3 * * 0 * 1 *
* 17 % 1120.3 * * 0 * 1 *
* 18 % 1120.3 * * 0 * 1 *
* 19 % 11203 * * 0 * 1 *
* 20 % 1120.3 * * 0 * 0% *
* 21 % 1120.3 * * 0 * 0 *
* 22 % 1120.3 * * 0 * 0 *
* 23 % 1120.3 * * 0 * 0 *
* 26 % 1120.3 * * 0 * 0 *
* 25 % 1120.3 * * 0 * 0 *
* 26 * 1120.2 * * 0 * 0 *
* 27 % 1120.2 * * 0 * 0 *
* 28 % 1120.2 * * 0 * 0 *
* 29 % 1120.2 * * 0 * 0 *
* 30 % 1120,2% * 0 * 0 *
* 31 % 1120.2 * * 0 * 0 *
*********************nn&EAA&A;&;k&4#&;iékiéé&*A&ki*%&******************
*TOTAL (DSF) 75 0 39 *
******************un*kRA%AR%A&A;&A&&k***&é%é&;;k&&AQAAAAAxii*&&&kéék**i
*TOTAL (AC-FT) 147 0 77 *
*ki;&&k;é&&nkikkéaA*AR*%A&%&AA&&A&A&%&%&4&i****************************
*MEAN  (CFS) 0 1 *
uiikiAk&éAnaaxnnnnn%R%ki&kk&ii&&%nan«xaannnanxuuﬂnnainnxx**************
* *
*. 1. GROSS STORAGE 31 oCT 2974 A.F. *
¥ 2. CHANGE IN STORAGE DURING 0CT -70 A.F. *
* 3. AVERAGE EST. EVAPORATION *
* 4. OCTOBER PRECIPITATION *
* *
* *
*

k&ik&é*ARAA&&&A%}*A&%R&kk*iAR%A%k;k%&%&k&&ikkiA&xééA%ék&i&ik&&k&i*ki*i*
*MRD FORM 0168 MAX **  MIN PROVISIONAL *
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