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I. Introduction

A. Purpose and Scope

The purpose of this report is to determine the incremental flows at key locations for the
Missouri River below Gavins Point Dam. Results of this analysis include the development of
statistical data for daily and monthly reach inflows for five conditions of statistical significance.
In addition, the average monthly flow data for each reach, as well as the summation of reaches at
key locations, was sorted and ranked by month and year.

The Missouri River Water Management Division (MRWMD) Reservoir Control Center
(RCC) makes numerous studies. Some of the studies include long-term Missouri River
Mainstem Reservoir System (System) regulation studies in which flows are presented as average
monthly values. Other regulation studies require daily values for each of the months of record.

The report titled "Monthly Maximum and Minimum Mean Daily Flow Estimates,
Missouri River Below Gavins Point Dam, MRD-RCC Technical Study N-72" was published in
November 1972. This study defined the relationship between mean monthly values and
corresponding maximum and minimum mean daily flows for each month of the period of record.
At that time data available from long-term studies consisted only of the mean monthly Gavins
Point releases and the mean monthly incremental inflows between Gavins Point and the
downstream location. Since that time, daily flow records have been accumulated so that an
analysis could be done with a more detailed data set.

The Missouri River Master Water Control Manual Review and Update Study (Master
Manual Study), for which a Final Environmental Impact Statement (FEIS) was completed in
March 2004, provided the need to produce a daily data set for use in long-term regulation
studies. As part of the Master Manual Study the Daily Routing Model (DRM) was developed to
simulate and evaluate alternative System regulation for all authorized purposes under a widely
varying long-term hydrologic record. The DRM uses daily input data that provides a greater
level of precision that is necessary to evaluate the effects of different proposed System regulation
alternatives with regard to flood control, interior drainage, groundwater, riverine fish
requirements (spawning cue and shallow water habitat) on the Missouri River downstream from
the System, and power (capacity and energy generation) at risk in the basin. The same daily data
used in the DRM was used to produce the basic incremental flow data used in this report’s
analysis and is discussed in more detail in the Data Source and Preparation section.

This study was completed by the Missouri River Water Management Office,
Northwestern Division, U.S. Army Corps of Engineers and is published as NWD-MRR-RCC
Technical Report Number JY-05.



B. Data Source and Preparation

Computer model simulation studies have been used by the RCC since the 1960’s to
simulate the regulation of the System using a long-term hydrologic record. Prior to 1997 the
RCC had used the Long Range Study (LRS) model to simulate System regulation. The LRS
model was developed to evaluate regulation criteria for regulation of the System for all
authorized purposes under widely varying hydrologic conditions. Although the LRS model
simulates the regulating criteria for each of the System projects, it utilizes only historical average
monthly data and is not used for real-time, day-to-day regulation. As previously mentioned, the
DRM was developed during the Master Manual Study to simulate and evaluate alternative
System regulation for all of the authorized purposes under a widely varying long-term
hydrologic record. The DRM uses daily input data and was used for this analysis.

The DRM is a water accounting model that consists of 20 nodes, including the six
System dams and 14 gaging stations. In the DRM, each of the six System reservoirs was
modeled. The DRM provides output at four locations (nodes) along river reaches between
System projects: Wolf Point and Culbertson, Montana, and Williston and Bismarck, North
Dakota; and ten locations along river reaches below the System: Sioux City, lowa; Omaha,
Nebraska City and Rulo, Nebraska; St. Joseph, Kansas City, Waverly, Boonville, and Hermann,
Missouri on the Missouri River and St. Louis, Missouri on the Mississippi River.

The historic data set used for the DRM was developed from the Corps’ Missouri River
Water Management database, U.S. Geological Survey (USGS) gaging records, and the Corps’
LRS model database for reservoir evaporations prior to 1967. Daily records are available for the
six System dams since their respective dates of closure, and daily flow data is available for the
majority of gaging stations since 1930. Prior to 1930, there is general lack of daily records in the
basin. Representative daily data were constructed to cover the period from 1898 to 1929 for the
Corps’ Master Manual Study because of the significance and statistical importance of the
drought of the 1930’s in System regulation. As a result, a 100-year record of daily data,
extending from 1898 through 1997, was used in evaluating alternatives for the Corps’ Final
Environmental Impact Statement (FEIS). The data set has since been extended through 2002.
The data are organized in yearly files that contain daily data for each of the dams and gaging
locations. The input data set consists of historic reach inflows; streamflow depletions;
evaporation; downstream flow targets; reservoir characteristics, including operational levels;
routing factors; operational guide curves; power generation criteria; navigation guide criteria;
and endangered species flow criteria.

Daily flow values for the necessary nodes were obtained from the USGS to develop
historic reach inflows for use in the DRM. Multiple correlations were performed on the flows
from the upstream station to the downstream station for the period from 1967 t01994 (the period
of System regulation available at that time). The appropriate routing coefficients were selected
for each of the reaches. These routing coefficients were then used when building the DRM
annual input files, which includes the incremental flows. More information on this process can
be found in the DRM Programmer’s and Technical Manual.



The routing coefficients are also used by the DRM to route flows for the different
regulation alternatives. For this study, the DRM was used to produce the 1898 to 2002
incremental flows (QL in the DRM) for each of the reaches below Gavins Point listed in Table
1.

As previously noted, daily USGS records are not available for the entire period of record.
Daily flow record availability dates at each gage are presented in Table 1. A representative set
of daily data was constructed for the period prior to 1930. More information on this process can
be found in the DRM Programmer’s and Technical Manual.

Table 1
Daily Flow Record Availability

Gaging Station Date Daily Records Available
Gavins Point Dam Aug. 1955-

Missouri River at Sioux City, lowa Oct. 1928-Sep. 1931, and Oct. 1938-
Missouri River at Omaha, Nebraska Sept. 1928-

Missouri River at Nebraska City, Nebraska Sept. 1928-

Missouri River at Rulo, Nebraska Oct. 1949-

Missouri River at St. Joseph, Missouri Oct. 1928-

Missouri River at Kansas City, Missouri Oct. 1928-

Missouri River at Waverly, Missouri Oct. 1928-

Missouri River at Boonville, Missouri Oct. 1925-

Missouri River at Hermann, Missouri Oct. 1928-

Mississippi River at St. Louis, Missouri Apr. 1933-

Availability is for USGS data except for Gavins Point Dam, which is from the Corps’ Missouri
River Water Management database.

Due to the differences in the data sets, analysis was done on both the period of record,
1898 to 2002, and the period for which actual daily data was available. The data set produced by
the DRM was imported into the Microsoft Excel software package where sorting and
calculations were performed with a combination of Excel built-in functions and Visual Basic
macros.
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Il. Incremental Flows by Reach

A. General

The incremental flow data set produced by the DRM was used to develop statistical data
for reach incremental flows for five conditions of statistical significance implied by their titles:
upper decile (UD), upper quartile (UQ), median, lower quartile (LQ) and lower decile (LD). For
each reach the data were sorted and ranked on the basis of a single day and for all days in each
month. Tables 2 through 11 indicate the incremental flow value for the five conditions using all
the days in each month. The data for the 1898 to 2002 period for each reach are shown on Plates
3,5,7,9,11, 13,15, 17, 19, and 21. The single-day values are also shown on each plate for
comparison and to show the day-to-day fluctuations. Each plate contains two plots: the top plot
shows the full range of values and the lower one shows values in the lower flow range.

As an example, in the reach from Gavins Point to Sioux City, all of the days in January
were ranked for the period 1898 to 2002. The January median value was 0.4 thousand cubic feet
per second (kcfs), as shown in Table 2. All of the days in January were also ranked for the
period 1956 to 2002, and the median value was 0.8 kcfs, as shown in Table 2 and as a step (flat)
line on Plate 3. This process was repeated for each month and these values are labeled on the
plate legend as Median, LQ, UQ, LD, UD. Next, all of the January 1’s were ranked and the
median value computed was 0.5 kcfs. The process of ranking was repeated for each day of the
year, and the values are shown by the varying line on Plate 3. These daily values are labeled on
the plate legend as Median Daily, LQ Daily, UQ Daily, LD Daily, and UD Daily.

Note that a few of the incremental flows are shown as being negative values. In some
cases, the negative flow values are a result of the average monthly depletion values being applied
to daily incremental flows. In other cases, as in the winter periods, short-term changes in flows
due to ice formation and temporary ice blockages cause negative incremental flow values for
various days.

The System, intervening river reaches and lower river reaches extend from Fort Peck in
eastern Montana downstream to the confluence with the Mississippi River at St. Louis, as shown
on Plate 1. Plate 2 presents the usual time of travel of within-bank, open-water flows for the
Missouri River and its major tributaries. It should be noted that these are general
approximations that may be affected by many factors. For purposes of scheduling System
releases, approximate open water travel times from Gavins Point Dam are 1.5 days to Sioux
City, 3 days to Omaha, 3.5 days to Nebraska City, 5.5 days to Kansas City, and 10 days to the
mouth of the Missouri River.

B. Missouri River Reach — Gavins Point to Sioux City

Construction of Gavins Point Dam began in 1952. Dam closure was made in July 1955.
Daily flow records from Gavins Point are available beginning in August 1955 and are stored in
the RCC database. Missouri River flow data at Sioux City, lowa from October 1938 to the
5



present are available from the USGS. Analysis of the incremental flow data was done on the 47-
year period from 1956 to 2002 and the 105-year period from 1898 to 2002 (see Table 2).

The main tributaries in this reach are the James, Vermillion, and Big Sioux Rivers, all left
bank tributaries. The James River enters the Missouri River downstream of Yankton, South
Dakota and has a drainage area of approximately 20,942 square miles and includes portions of
North and South Dakota. The Vermillion River enters the Missouri River near Vermillion,
South Dakota and has a drainage area of approximately 2,302 square miles within east central
South Dakota. The Big Sioux River enters the Missouri River near Sioux City and has a
drainage area of approximately 8,424 square miles including portions of South Dakota,
Minnesota, and lowa.

Downstream from Gavins Point, the Missouri River remains in a semi-natural state for a
distance of about 59 miles downstream to Ponca, Nebraska. This portion of the river is a
meandering channel with many chutes, backwater marshes, sandbars, islands, and variable
current velocities. From Ponca to above Sioux City the river is confined by revetment and dike
structures into a single channel developed for bank stabilization purposes under the Kensler’s
Bend Project. The reach from the downstream end of the Kensler’s Bend Project to Sioux City
is part of the Missouri River Navigation and Bank Stabilization Project. The channelized reach
extends to the mouth of the Missouri River near St. Louis, Missouri.

Table 2
Daily Incremental Flows by Month
Gavins Point to Sioux City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

January 1.9 2.6 1.0 1.7 0.4 0.8 0.0 0.0 0.6 | -1.0

February 3.7 3.6 2.0 2.2 1.0 1.2 0.3 0.4 -0.2 -0.2

March 11.2 | 127 6.8 5.4 3.4 2.5 1.3 1.1 0.2 0.4
April 139 | 240 6.7 10.4 3.2 3.7 1.1 14 0.2 0.5
May 10.2 | 12.6 6.2 6.8 2.9 3.1 1.2 1.5 0.2 0.5
June 105 | 116 6.3 6.9 3.0 3.2 1.0 1.6 0.0 0.4
July 6.6 8.5 4.2 4.7 2.1 2.4 0.7 1.0 0.0 0.1
August 4.4 5.3 3.0 3.2 1.6 1.9 0.6 0.8 0.0 0.1

September | 3.6 4.1 2.5 2.8 1.3 1.6 0.5 0.6 0.0 0.0

October 3.2 4.7 1.9 2.7 1.1 1.6 0.3 0.7 0.0 0.0

November 3.4 4.6 19 3.1 1.1 1.7 0.4 0.9 0.0 0.3

December | 2.6 3.7 14 2.4 0.7 14 0.2 0.6 -0.6 -0.6

" Negative values are discussed in Section I1-A, page 5.




C. Missouri River Reach — Sioux City to Omaha

As shown in Table 1, Missouri River flow data at Sioux City, lowa are available from the
USGS for October 1928 to September 1931 and from October 1938 to the present. Missouri
River flow data at Omaha, Nebraska are available since September 1929. The 1931-1938 gap in
the Sioux City data set was synthetically derived using the same methods that were used in the
construction of the data set used in the DRM for the period prior to 1929. Analysis of the
incremental flow data was done on the 74-year period from 1929 to 2002 and the 105-year
period from 1898-2002 (see Table 3).

The main tributaries in this reach are the Little Sioux, Soldier, and Boyer Rivers, all left
bank tributaries. The Little Sioux River drains approximately 3,526 square miles within
northwest lowa. The Soldier and Boyer Rivers are small tributaries that drain approximately 407
and 871 square miles of western lowa, respectively. The Missouri River reach between Sioux
City and Omaha is part of the channelized reach that extends to the mouth of the Missouri River
near St. Louis.

Table 3
Daily Incremental Flows by Month
Sioux City to Omaha in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

*

January 3.8 4.2 1.8 2.2 1.0 0.9 0.2 0.0 -0.7 -1.0

February 4.6 5.4 2.6 3.1 1.3 1.3 0.5 0.4 -0.2 -0.5

March 79 9.5 4.3 5.4 2.2 2.5 0.9 0.7 0.0 0.0
April 9.8 11.6 5.0 5.5 2.4 2.1 0.7 0.5 0.0 0.0
May 8.8 10.4 4.9 5.5 2.1 1.8 0.5 0.2 0.0 0.0
June 11.7 | 12,6 6.4 6.5 3.0 2.6 0.9 0.5 0.0 0.0
July 9.1 9.0 5.4 4.8 2.4 1.8 0.5 0.3 0.0 0.0
August 5.2 9.5 3.1 3.2 1.6 1.2 0.4 0.1 0.0 0.0

September | 4.6 5.0 2.6 2.6 1.3 0.9 0.4 0.2 0.0 0.0

October 4.2 4.9 2.2 2.3 1.2 0.8 0.3 0.1 0.0 0.0

November | 4.3 5.4 2.3 2.9 1.2 1.0 0.4 0.1 0.0 0.0

December 3.8 45 19 2.5 1.0 0.9 0.3 0.1 -0.6 -1.0

" Negative values are discussed in Section 11-A, page 5.
D. Missouri River Reach — Omaha to Nebraska City

As shown in Table 1, Missouri River flow data at Omaha from October 1928 to the
present are available from the USGS. Daily flow data at Nebraska City, Nebraska are available
since September 1928. Analysis of the incremental flow data was done on the 74-year period
from 1929 to 2002 and the 105-year period from 1898 to 2002 (see Table 4).

The main tributaries in this reach are the Platte River and Weeping Water Creek. The
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Platte River is a major right bank tributary to the Missouri River draining an area of
approximately 85,370 square miles of northeast Colorado, southeast Wyoming, and most of
central Nebraska. In eastern Nebraska, major tributaries to the Platte River are Salt Creek and
the Elkhorn and Loup Rivers. Weeping Water Creek is a right bank tributary located in
southeast Nebraska and has a drainage area of approximately 241 square miles. This Missouri
River reach is also part of the channelized reach.

Table 4
Daily Incremental Flows by Month
Omaha to Nebraska City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

January 6.7 7.0 5.0 5.0 3.6 3.4 2.0 2.0 0.8 0.7

February 114 | 121 7.6 8.1 5.1 5.5 3.3 3.5 1.5 1.8

March 18.1 | 19.0 | 11.2 11.7 7.5 7.9 4.9 5.5 2.9 3.8
April 185 | 16.7 | 115 10.1 7.0 6.5 4.6 4.3 2.8 2.7
May 18.7 | 18,6 | 123 11.2 7.2 6.7 4.1 4.1 2.2 2.4
June 284 | 245 | 164 141 8.2 7.0 4.2 3.8 2.1 1.9
July 211 | 131 | 112 7.5 5.1 3.9 2.1 1.7 0.8 0.7

August 111 7.7 6.6 4.6 3.4 2.6 1.8 1.5 0.8 0.7

September | 9.5 7.1 5.9 4.5 3.5 2.7 1.9 1.6 1.0 0.8

October 8.4 7.6 5.8 4.9 3.8 3.3 2.4 2.2 1.5 14

November | 7.9 7.5 6.0 5.6 4.3 4.1 3.1 3.1 2.2 2.3

December | 7.3 7.5 5.5 5.6 3.9 3.9 2.4 2.4 0.9 0.9

E. Missouri River Reach — Nebraska City to Rulo

As shown in Table 1, Missouri River flow data at Nebraska City are available from
September 1928 to the present from the USGS. However, data at Rulo, Nebraska are only
available since October 1949. Analysis of the incremental flow data was done on the 53-year
period from 1950 to 2002 and the 105-year period from 1898 to 2002 (see Table 5).

The main tributaries in this reach are the Nishnabotna and Little Nemaha Rivers. The
Nishnabotna River is a left bank tributary located approximately 20 miles downstream of
Nebraska City and has a total drainage area of 2,806 square miles. The Little Nemaha, located in
southeast Nebraska, is a right bank tributary that has a drainage area of approximately 793
square miles. This Missouri River reach is part of the channelized reach.




Table 5
Daily Incremental Flows by Month
Nebraska City to Rulo in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1950- | 1898- | 1950- | 1898- | 1950- | 1898- | 1950- | 1898- | 1950-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

January 2.8 3.4 1.7 2.0 0.8 0.9 0.2 0.2 0.2 | -04

February 3.9 5.4 2.1 2.8 1.2 1.3 0.3 0.4 -0.2 -0.2

March 6.4 7.8 3.5 4.5 1.8 2.2 0.5 0.7 0.0 0.0
April 6.2 8.5 3.5 4.7 1.9 2.0 0.6 0.7 0.0 0.0
May 7.6 10.6 4.2 5.7 2.1 2.4 0.6 0.9 0.0 0.0
June 9.8 12.3 5.3 6.4 2.6 2.5 0.9 0.9 0.0 0.0
July 7.9 9.9 3.9 4.3 1.9 1.9 0.6 0.7 0.0 0.0
August 4.9 5.7 2.7 2.9 1.3 1.2 0.4 0.5 0.0 0.0

September | 4.7 5.9 2.5 3.0 1.3 1.3 0.4 0.6 0.0 0.0

October 3.4 5.0 1.9 2.3 1.0 1.2 0.4 0.5 0.0 0.0

November 3.3 45 1.8 2.5 1.1 1.3 0.5 0.6 0.0 0.1

December | 3.1 4.2 1.6 2.3 0.9 11 0.3 0.4 -0.2 -0.3

" Negative values are discussed in Section I1-A, page 5.
F. Missouri River Reach — Rulo to St. Joseph

As shown in Table 1, Missouri River flow data at Rulo are available from October 1949
to the present from the USGS. Flow data at St. Joseph, Missouri is available since October
1929. Analysis of the incremental flow data was done on the 53-year period from 1950 to 2002
and the 105-year period from 1898 to 2002 (see Table 6).

The main tributaries in this reach are the Big Nemaha and Nodaway Rivers. The Big
Nemabha is a right bank tributary that drains 1,926 square miles in southeastern Nebraska and
northeastern Kansas. The Nodaway River is a left bank tributary that flows from southwest lowa
through the northwest corner of Missouri and has a drainage area of 1,935 square miles. This
Missouri River reach is part of the channelized reach.




Table 6
Daily Incremental Flows by Month
Rulo to St. Joseph in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1950- | 1898- | 1950- | 1898- | 1950- | 1898- | 1950- | 1898- | 1950-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

*

January 4.0 4.4 2.4 2.4 1.2 11 0.3 0.1 -0.7 -0.8

February 5.1 6.0 3.0 3.4 14 1.5 0.3 0.3 -04 | -04

March 6.4 7.3 3.9 4.1 1.9 1.6 0.4 0.4 0.0 0.0
April 6.9 8.6 4.0 4.2 2.0 1.5 0.4 0.1 0.0 0.0
May 8.6 11.8 4.9 5.7 2.3 2.2 0.5 0.6 0.0 0.0
June 109 | 105 5.6 5.3 2.7 2.4 0.7 0.6 0.0 0.0
July 10.0 9.0 5.9 5.0 2.4 2.0 0.7 0.5 0.0 0.0
August 5.1 5.8 3.0 3.2 1.6 13 0.6 0.3 0.0 0.0

September | 4.9 6.3 2.8 3.0 1.5 1.1 0.4 0.0 0.0 0.0

October 4.0 4.6 2.2 2.5 1.3 1.2 0.4 0.2 0.0 0.0

November | 4.0 4.9 2.5 2.8 1.4 1.1 0.4 0.2 0.0 0.0

December | 4.1 5.2 2.3 2.9 1.2 13 0.4 0.3 -0.5 -0.5

" Negative values are discussed in Section I1-A, page 5.
G. Missouri River Reach — St. Joseph to Kansas City

As shown in Table 1, Missouri River flow data at St. Joseph are available from October
1928 to the present from the USGS. Flow data for Kansas City, Missouri are also available since
October 1928. Analysis of the incremental flow data was done on the 74-year period from 1929
to 2002 and the 105-year period from 1898 to 2002 (see Table 7).

The main tributaries in this reach are the Platte and Kansas Rivers. The Kansas River is a
major right bank tributary to the Missouri River draining an area of approximately 60,580 square
miles of the northern half of Kansas, much of southern Nebraska, and a part of northeastern
Colorado. The Kansas River basin contains numerous major impoundments including seven
Corps reservoirs and eleven Bureau of Reclamation reservoirs. The Platte River is a left bank
tributary that flows through southwest lowa into Missouri and has a drainage area of 2,503
square miles. This Missouri River reach is part of the channelized reach that extends from near
Sioux City to the mouth of the Missouri River near St. Louis.
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Table 7
Daily Incremental Flows by Month
St. Joseph to Kansas City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 1.7 7.8 5.1 4.8 2.9 2.4 14 1.1 0.3 0.0
February 12.4 | 134 7.5 7.4 4.2 3.4 1.8 1.4 0.6 0.4
March 20.8 | 246 | 114 11.3 6.1 5.2 2.6 2.0 1.1 0.7
April 304 | 317 | 165 13.6 7.5 5.4 3.2 2.6 1.0 0.8
May 29.9 | 327 | 174 16.6 9.2 8.6 3.7 3.8 1.2 1.5
June 454 | 422 | 25.1 22.9 124 | 11.1 5.2 4.6 1.6 1.7
July 35.0 | 31.7 | 19.3 15.6 8.9 6.8 3.0 2.7 0.9 0.9
August 18.1 | 164 | 10.7 8.8 5.6 4.1 2.1 1.6 0.6 0.4
September | 19.9 | 20.3 | 10.0 8.7 5.0 3.6 1.9 1.5 0.4 0.1
October 158 | 17.3 8.1 6.7 4.0 2.7 1.6 1.2 0.6 0.3
November | 13.1 | 13.7 7.5 6.0 3.8 3.1 1.6 1.3 0.7 0.5
December | 9.9 10.4 5.9 5.6 3.4 3.0 1.6 1.3 0.6 0.5

As previously noted, this reach contains numerous major impoundments. During the
periods shown in Table 7, these projects were constructed and filled, which impacted the
incremental flow. For comparison, the data was also analyzed for the 23-year period from 1980
to 2002 (see Table 7b), following construction and fill of these projects.

Table 7b
Daily Incremental Flows by Month
St. Joseph to Kansas City in kcfs

1980-2002
Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1980-2002 1980-2002 1980-2002 1980-2002 1980-2002
January 1.7 5.3 3.1 15 0.7
February 13.8 8.6 4.3 1.6 0.5
March 22.9 11.9 5.7 2.2 1.0
April 39.8 21.2 6.8 2.7 0.7
May 39.2 23.9 10.6 3.7 1.3
June 43.1 22.1 10.7 5.0 1.0
July 36.9 18.6 8.4 2.7 0.7
August 23.3 11.3 4.1 1.3 0.3
September 21.9 7.1 2.6 1.1 0.0
October 22.4 6.0 2.2 0.8 0.2
November 16.1 6.5 2.4 1.0 0.1
December 13.5 9.6 4.1 1.5 0.6
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H. Missouri River Reach — Kansas City to Waverly

As shown in Table 1, Missouri River flow data at Kansas City are available from October
1928 to the present from the USGS. Flow data are also available at Waverly, Missouri since
October 1928. Analysis of the incremental flow data was done on the 74-year period from 1929
to 2002 and the 105-year period from 1898 to 2002 (see Table 8).

There are no major tributaries in this reach. This Missouri River reach is part of the
channelized reach that extends from near Sioux City to the mouth of the Missouri River.

Table 8
Daily Incremental Flows by Month
Kansas City to Waverly in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

*

January 2.4 2.9 1.1 14 0.4 0.4 -0.1 -04 | -1.0 -1.3

February 3.1 3.8 14 1.9 0.5 0.5 -0.2 -0.5 -14 -1.8

March 2.8 3.8 1.0 1.4 0.3 0.1 0.0 0.0 -0.2 -0.4
April 4.1 5.4 1.6 1.9 0.4 0.2 0.0 0.0 -0.2 -0.4
May 4.5 6.6 1.5 1.9 0.3 0.2 0.0 0.0 -0.2 -04
June 4.9 6.5 1.8 2.3 0.3 0.2 0.0 0.0 -0.2 -04
July 3.3 4.4 1.1 14 0.3 0.2 0.0 0.0 -0.2 -0.4
August 1.8 2.3 0.6 0.8 0.1 0.1 0.0 0.0 -0.2 -0.4

September | 2.8 3.2 0.9 0.8 0.2 0.0 0.0 0.0 -0.2 -0.4

October 1.9 2.5 0.6 0.6 0.1 0.0 0.0 0.0 -0.2 -04

November | 2.3 3.0 0.6 0.9 0.2 0.1 0.0 0.0 -0.2 -04

December | 2.6 3.1 1.2 1.6 0.5 0.5 0.0 -0.2 -0.8 -1.2

" Negative values are discussed in Section I1-A, page 5.

I. Missouri River Reach — Waverly to Boonville

As shown in Table 1, Missouri River data at Waverly from October 1928 to the present
are available from the USGS. Flow data are also available at Boonville, Missouri since October
1925. Analysis of the incremental flow data was done on the 74-year period from 1929 to 2002
and the 105-year period from 1898 to 2002 (see Table 9).

The main tributaries in this reach are the Grand, Chariton and Blackwater Rivers. The
Grand River is a left bank tributary that flows from south-central lowa into Missouri and has a
drainage area of 7,883 square miles. The Chariton River is a left bank tributary that flows from
south-central lowa into Missouri, draining an area of 2,566 square miles. The Lamine River,
with its major tributary the Blackwater River, is a right bank tributary that drains an area of
2,783 square miles in west-central Missouri. This Missouri River reach is part of the
12




channelized reach that extends from near Sioux City to the mouth.

Table 9
Daily Incremental Flows by Month
Waverly to Boonville in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

January 108 | 113 5.3 5.4 2.7 2.4 1.1 0.8 0.0 -0.3°

February 18.8 | 22.8 9.1 9.8 4.0 3.7 1.7 1.4 0.2 0.0

March 306 | 36.0 | 143 15.8 7.4 6.3 2.8 2.4 0.6 0.5
April 371 | 412 | 173 17.1 7.1 6.0 2.4 1.9 0.5 0.3
May 33.7 | 418 | 17.2 19.2 7.5 7.4 2.6 2.7 0.4 0.6
June 325 | 39.0 | 17.0 17.2 6.2 6.2 1.7 2.0 0.0 0.0
July 196 | 25.0 8.5 8.8 3.1 3.0 1.0 1.1 0.0 0.0

August 10.3 | 10.8 5.5 5.7 2.8 2.5 1.1 1.0 0.0 0.0

September | 15.7 | 12.9 6.0 4.7 2.7 2.0 1.0 0.7 0.0 0.0

October 156 | 143 6.4 4.4 2.4 1.6 0.8 0.5 0.0 0.0

November | 12.0 | 131 5.6 4.8 2.8 2.2 1.1 0.8 0.2 0.1

December | 11.7 12.7 6.0 5.4 3.1 2.4 15 1.1 0.3 0.2

" Negative values are discussed in Section I1-A, page 5.
J. Missouri River Reach — Boonville to Hermann

As shown in Table 1, Missouri River flow data at Boonville from October 1925 to the
present are available from the USGS. Flow data are available at Hermann, Missouri since
October 1928. Analysis of the incremental flow data was done on the 74-year period from 1929
to 2002 and the 105-year period from 1898 to 2002 (see Table 10).

The main tributaries in this reach are the Osage and Gasconade Rivers. The Osage River
is right bank tributary that flows through Kansas and west-central Missouri to join the Missouri
River near Jefferson City, Missouri. It has a drainage area of 15,088 square miles. The upper
Osage River is called the Marais des Cygnes River. There are seven major impoundments in the
basin. The Lake of the Ozarks is a hydroelectric power project of AmerenUE, a private energy
services company. There are six Corps’ reservoirs in the basin, including the largest flood
control project in the Corps’ Kansas City District, the Harry S. Truman reservoir. The
Gasconade River is a right bank tributary that drains an area of 3,582 square miles in south-
central Missouri. This Missouri River reach is part of the channelized reach that extends from
near Sioux City to the mouth of the Missouri River near St. Louis.
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Table 10

Daily Incremental Flows by Month

Boonville to Hermann in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929- | 1898- | 1929-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 339 | 365 | 164 18.9 8.3 9.0 4.2 3.8 2.1 1.7
February 378 | 421 | 219 250 | 113 | 121 5.7 5.9 2.3 2.1
March 50.9 | 546 | 311 324 | 18.0 | 175 9.0 7.9 3.4 3.3
April 60.6 | 63.2 | 39.2 409 | 20.6 | 20.3 8.7 8.6 3.0 3.3
May 63.0 | 734 | 36.5 39.6 | 16.6 | 17.2 6.8 7.2 2.5 3.5
June 62.8 | 67.3 | 38.7 39.3 | 144 | 149 4.8 5.7 1.5 2.3
July 395 | 43.7 | 1838 18.4 8.3 8.2 3.4 4.0 1.3 2.1
August 217 | 189 | 11.0 9.5 5.7 5.2 2.8 2.7 0.7 0.8
September | 28.1 | 22.7 | 12.9 10.0 6.3 5.1 3.1 2.6 1.2 0.8
October 328 | 30.3 | 1438 11.4 6.6 4.8 2.8 2.5 1.4 1.3
November | 35,5 | 419 | 16.0 16.5 7.8 6.2 3.4 3.0 1.7 1.5
December | 30.9 | 37.5 | 17.3 17.3 8.8 7.9 4.4 3.8 2.3 2.0

As previously noted, this reach contains numerous major impoundments. During the periods
shown in Table 11, these projects were constructed and filled, which impacted the incremental
flow. For comparison, the data was also analyzed for the 23-year period from 1980 to 2002 (see
Table 10b), following construction and fill of these projects.

Table 10b

Daily Incremental Flows by Month

Boonville to Hermann in kcfs

1980-2002
Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1980-2002 1980-2002 1980-2002 1980-2002 1980-2002
January 43.0 23.6 11.9 5.7 1.6
February 43.9 29.7 17.5 9.7 4.1
March 59.4 40.6 20.6 10.3 5.2
April 62.4 46.4 28.7 9.9 3.8
May 80.0 50.5 25.0 7.0 2.7
June 73.4 48.5 29.2 11.3 4.4
July 47.2 26.0 12.1 6.2 3.0
August 325 14.5 6.8 3.6 1.7
September 20.2 9.7 5.2 2.8 0.9
October 48.4 11.9 4.7 2.5 1.4
November 54.7 33.9 9.1 3.1 1.3
December 55.3 32.2 154 4.7 2.2
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K. Missouri River Reach — Hermann to St. Louis

As shown in Table 1, Missouri River flow data at Hermann from October 1928 to the
present are available from the USGS. Flow data are available at St. Louis since April 1933.
Analysis of the incremental flow data was done on the 69-year period from 1934 to 2002 and the
105-year period from 1898 to 2002 (see Table 11).

There are no major tributaries in this reach, however, the Mississippi River is a major
inflow in the reach from Hermann to St. Louis. This Missouri River reach is the lowest portion
of the channelized reach that extends from near Sioux City to the mouth of the Missouri River
near St. Louis.

Table 11
Daily Incremental Flows by Month
Hermann to St. Louis in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile

Month 1898- | 1934- | 1898- | 1934- | 1898- | 1934- | 1898- | 1934- | 1898- | 1934-
2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002

January 1179 | 1185 | 82.6 84.0 55.7 | 58.1 | 38.7 42.0 | 30.2 | 331

February | 141.2 | 1504 | 1034 | 1118 | 710 | 775 | 452 46.8 | 336 | 3438

March 218.0 | 233.7 | 167.3 | 184.4 | 116.6 | 131.9 | 84.7 885 | 57.0 | 57.3

April 300.6 | 300.6 | 2349 | 237.1 | 166.4 | 17/7.4 | 1203 | 128.2 | 86.4 | 91.6
May 289.4 | 301.1 | 228.2 | 237.2 | 149.6 | 168.6 | 1045 | 111.1 | 713 | 7438
June 255.6 | 255.6 | 1916 | 2010 | 131.1 | 1336 88.4 914 | 57.8 | 57.0
July 200.8 | 206.4 | 1515 | 153.2 | 102.1 | 108.1 | 63.3 66.4 | 43.2 | 43.0

August 123.8 | 122.1 | 90.6 93.6 64.1 | 695 | 459 46.4 | 349 | 33.0

September | 115.7 | 118.2 | 78.7 81.0 54.0 | 57.8 | 39.7 41.0 | 304 | 30.8

October 131.0 | 133.6 | 88.9 91.6 53.0 | 54.0 | 34.7 36.8 | 27.1 | 28.9

November | 132.2 | 141.2 | 88.7 98.0 59.8 | 659 | 40.6 436 | 31.3 | 335

December | 114.3 | 1224 | 83.5 89.5 53.6 | 58.9 | 36.0 418 | 288 | 32.7

L. Ranking of Average Monthly Incremental Flows by Reach
For this section, the average monthly flows were output from the DRM. For each reach,

monthly average incremental flows were ranked from lowest to highest for each month and listed
on Plates 4, 6, 8, 10, 12, 14, 16, 18, 20, and 22.
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Gavins Point to Sioux City Incremental Flows
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Sioux City to Omaha Incremental Flows
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Jan Feb Mar Apr May

Jun

Jul Aug Sept Oct Nov Dec

= Median =LQ ==UQ ==LD ==UD —Median Daily — LQ Daily —UQ Daily —LD Daily — UD Daily

Sioux City to Omaha Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs

Jan Feb Mar Apr May

1898-2002 Data

Jun

Jul  Aug Sept Oct Nov Dec

Plate 5



-0

GOOTOTA AARRRE WWWWW NNNNE PRRRRE RPRRRE RPRRRE PRRRR PRRRE PPO00O0 00000 00000 00000 00000 00000 00000 00000 000

CUWOoO® NNVNRO NUUTRO XNUIO® ©COEDD OOUIUIUT PRLWWWW WWNNRF PROOO DOV WNNNN NNNNN oo VUURR PRRWW WWwWwww NMNMNNMN NMOR

1

Year
1954
1971
1972
1929
1952

1969
1937
1960
1959
1936

1967
1938
1948
1957
1978

1977
1944
1953
1940
1912

1925
1955
1956
1966
1968

1939
1935
1975
1913
1924

1962
1945
1949
1958
1941

1905
1915
1931
1932
1947

1930
1909
1943
1976
1970

1979
1950
1961
1981
1982

1934
1908
1914
1963
1942

1911
1917
1974
1933
1918

1919
1927
1926
1965
1898

1964
1922
1923
1946
1900

1901
1907
1921
1928
2002

1902
1916
1991
2001
1899

1904
1906
1951
1998
1903

1920
1989
1990
1986
1988

1995
1973
1993
1980
1994

2000
1984
1992
1999
1996

1985
1910
1987
1997
1983

VOOl ARARDS BAARAW WWWWW WOWWW WNNDNDN NNNNN PRRRR PRPERR PRRRE RPRRRRE PRRPRE PRRPRE PRPPRO 00000 00000 00000 00000 00000 00000 O
DWNDO NNOUIL UIRRRO PNOOW WWNNR PNNOU RWRRR ©OOON NNOOD OO0 UIUl CIUIRR® WWWWW NNVRRR POOOW©® O LN Noowuitl otor RwivbNh MRrRRO N

Year
1952
1933
1936
1959
1968

1957
1939
1969
1937
1914

1940
1931
1935
1929
1967

1975
1928
1909
1910
1913

1917
1956
1977
1912
1900

1923
1950
1976
1924
2001

1932
1989
1958
1942
1960

1947
1899
1901
1905
1954

1902
1934
1944
1979
1964

1904
1978
1955
1918
1922

2002
1898
1938
1903
1941

1951
1953
1921
1925
1927

1973
1949
1981
1972
1908

1920
1963
1990
1906
1926

1911
1930
1962
1970
1974

1965
1919
1945
1998
1961

1915
1986
1907
1946
1980

1988
1993
1916
2000
1999

1987
1991
1966
1995
1971

1992
1943
1994
1948
1982

1996
1985
1984
1983
1997

Mar Year
-0.9 1952
-0.3 1946
-0.2 1933
0.3 1934
1943

1968
1931
1928
1935
1940

1966
1899
1918
1925
1964

1957
1917
1926
1956
1959

1958
1898
1911
1923
1927

1913
1920
2002
1981
1906

1921
1947
1976
1970
1900

1904
1914
1924
1907
1941

1960
1939
1974
1908
1954

1910
1977
1990
1902
1950

1929
1955
1901
1922
1944

1967
1937
1942
1912
1915

1980
1953
1930
2000
1972

1989
1936
1996
1948
1932

1998
1963
1916
1975
1999

1919
1905
1988
1991
1938

1909
2001
1903
1949
1992

1982
1985
1969
1987
1995

1951
1994
1965
1945
1978

1961
1997
1971
1984
1973

1986
1962
1993
1983
1979

=
D WNOUR NOPOD DUINOUI PWONU URWNRL RPOOND CORRW WNNNN PRPRPOD KOO UITITTWW WNNFRO ©OEOEXE PENOD DUIUTITIT WRWWWw WNODO® NNNNN Nohhw ©

P O®0MO®M®O BNNNN OO0 UTOOTAR ARARE POWWW WOWKWW WRWWW WWWRNN NN NRDNRON NN PRPERE PR R RPRRRR PR RE PRPRPRPRO 00000 00000 O

i

PR
N
oo

17.9

]
~No=

COOE® XNNNN NONOO UUAEE ABAALE WEOWWKX WRRWRN NNNNN NNRNRNN RRNNNN NRNPE PRRRER RPRRERE RPRERERR PRRPOO 00000 00000 00000 9006
WNRFRPRAW OCONORA RPOONDE ONOUIUT UTWRRFRFO OOOOU WWROW COOON OO0OUIRE, WRRPRFPO OOO0OWWOW WO N OUIRRDE BRLWWNN POOWWOW MOOOKLK UIUIUIUl AARPRWRE RPRFRPW

e
hMooo
cwow

127

155
16.1
16.8
17.7
21.6

Year
1933
1952
1946
1948
1934

1959
1968
1931
1935
1957

1898
1956
1943
1958
1908

1925
1938
1940
1964
1930

1967
1963
1977
1939
1970

1936
1899
1932
1941
1911

1921
1942
1954
1926
1966

1914
1976
1900
1924
1990

1972
1981
2002
1907
1909

1910
1971
1937
1903
1989

1923
1928
1961
1944
1974

1950
1980
1902
1905
1978

2000
1955
1953
1945
1973

1917
1947
1904
1906
1918

1988
1913
1915
1982
1901

1916
1922
1994
1996
1920

1997
1919
1992
1991
1927

1949
2001
1912
1962
1995

1975
1979
1929
1998
1985

1999
1987
1960
1986
1951

1969
1965
1984
1993
1983

=
N COOOX BNNND PO TAGNUIUT GIOTAMR ARRRN WERWWW WWEWNRN NNNODN NRONNNDN NNDNNE PRRRE RPRRRR PRPO00 00000 00000 00000 00000 00000 OO0

P hwho RO NoORWNh COURAR WROON NOUIR® NOORPE PROXX VOUITTW WWWWN NVNOW© CNOUIUT TURANN NOOCWWL o ~N ~Noooul urhrd Rhwww MVNMRER DO

Bl
»How
wwk

145

Year
1952
1933
1946
1929
1934

1948
1958
1926
1940
1931

1968
1939
1914
1941
1967

1935
1901
1911
1943
1956

1961
1977
1907
1925
1936

1947
1930
1957
1955
1950

1928
1971
1923
1966
1924

1970
1963
1954
1937
1949

1944
1976
1953
1978
1938

1910
1932
1900
1906
1908

1989
1980
1909
1912
1922

1927
1898
1921
1902
1918

1964
1981
1959
1917
2000

1965
1969
2002
1972
1973

1988
1913
1916
1974
1905

1962
1942
1990
1919
1994

1899
1915
1960
1904
1998

1903
1979
1945
1920
1975

1996
1982
1987
1992
1997

1951
1985
1999
1991
2001

1995
1993
1986
1983
1984

Sioux City to Omaha
Ranking of Average Monthly Flows

-0.4

POO ©OONN NNNNG 00000 O0uaul Geighh AERARR AARAW WWWOWW WWWWN NNNNN NN NBERRPRR PRPERE PRPPROO0 00000 00000 00000 OO
NoU Lol ARWO® NoOLIUIL ROBMN POOWL NN MvVFRDO©L Dottt VARO®G NOUUIR PWWNR RPOBNN NURRN NOOWKO VCOOE® BNV WwWwWww N

PR

BPRERE PR
wwhn N
Mo R o

133

135
13.9
19.6
204
26.4

Year
1933
1952
1946
1936
1926

1948
1901
1911
1956
1934

1931
1958
1964
1970
1930

1939
1976
1935
1955
1938

1968
1966
1941
1977
1912

1922
1910
1913
1949
1906

1932
1950
1972
1978
1989

1900
1940
1909
1937
1961

1921
1965
1988
1973
1927

1914
1929
1943
1974
1898

1905
1918
1920
1981
1957

1979
2002
1969
1959
1916

1928
1960
2000
1980
1925

1947
1942
1971
1985
1907

1963
1944
1902
1992
1924

1982
1987
1919
1962
1899

1975
1923
1951
2001
1945

1953
1904
1954
1997
1986

1994
1990
1917
1995
1998

1967
1999
1991
1996
1908

1915
1903
1983
1993
1984

Plate 6

Jul
-1.0

S
=

=
NPO OOPEO®X VEPPR NNOPD PPN DPUNUUT VOTAMR ARMRAA WEOWOWWW WWWNN NNNRNN NNONNN NPERRE BRRRE PRRERE PPRO000 00000 00000 00000 00000 000

NN NMowmooe ARRPWN UIRPONN UBRNRRE OOV RPRPXUIUI NNRPRO OGNWVN VROV OV PRRNRFE COEND RWWW NNNRRFR COVOVEO ONNNN NNNoO URRRR WWwWHN NRO

PR

N =
© o
wh

Year
1933
1946
1952
1936
1901

1911
1926
1968
1931
1934

1958
1970
1966
1961
1956

1912
1974
1930
1935
1939

1963
1980
1949
1964
1910

1965
1948
1941
1932
1976

1967
1960
1898
1957
1940

1977
1959
1913
2002
1938

1971
1979
1918
1950
1929

1973
1906
1972
1955
1989

1975
1900
1953
1954
1914

1925
1937
1988
1928
1903

1919
2001
1981
1978
1991

1942
1945
1985
2000
1921

1916
1924
1943
1922
1917

1927
1990
1905
1899
1951

1997
1947
1920
1962
1969

1944
1908
1923
1995
1909

1998
1907
1986
1999
1987

1992
1904
1982
1994
1984

1902
1996
1983
1915
1993

Y4
w~NQ

©o ONUTGIUT GIOTARE ARWWW WEWWWW WWNRNN NN NN NNDNRODN NERRPRR PRRPERR RPRRRR PRRRR PRRRrRe PPRO0O0 00000 00000 O0000 00000 00000 000
ND WoLoe ODWoUIh WNOOXE ORWWN NRODO CUUIUE RRWWW WWNRR RPOOE®E NNOOOD GOIUINIUT WWWRR PRPRPOO OOV NN ocooooul ttuorhd RRrhww NMNONMMND RON

e
RO
ro

12.4

Year
1933
1946
1932
1970
1934

1911
1958
1936
1957
1971

1956
1931
1967
1976
1941

1901
1913
1968
1964
1952

1965
1930
1939
1948
1926

1938
1912
1935
1959
1955

1914
1974
1980
1972
1960

1966
1961
1944
1973
1949

1947
1963
1969
1909
1910

1898
1929
1954
1977
2001

1919
1922
1978
1953
1950

1940
1975
1906
1924
1918

1925
1943
1988
1989
1942

1900
1920
1923
1991
2002

1928
1985
1904
1917
1962

1921
1981
1908
1902
1916

1927
2000
1990
1905
1997

1899
1982
1979
1983
1937

1945
1995
1986
1907
1903

1994
1998
1984
1992
1999

1987
1951
1915
1993
1996

©WNogul GoIGAA AARAR AOWWWW WWWWW WNNNDN NRNNNND NVRRE PRERE PR RE PRRRR PRRPERE PRRRrR PPRPOO0 00000 00000 00000 00000 00000 00000 000
NP OR NOOD® DOUITW CVWOOU CINARDO ONNOR WWWRR CO®ROE ~NNCUIUT URRWW NMNNONMNON MNMNVRR PRPRPOO COCWO® XN NNNOoD oo vttt ARRRW WWWwWw NERE

Year
1933
1946
1934
1958
1967

1947
1948
1953
1956
1935

1952
1959
1930
1976
1971

1901
1911
1966
1940
2002

1970
1939
1949
1942
1912

1960
1931
1937
1968
1936

1974
1913
1957
1944
1929

1963
1961
1932
1943
1954

1991
1945
1955
1917
1922

1950
1941
2000
1980
2001

1977
1923
1924
1927
1973

1964
1972
1899
1925
1898

1906
1909
1969
1904
1975

1908
1910
1919
1907
1990

1988
1965
1900
1916
1920

1981
1914
1998
1921
1999

1918
1995
1928
1997
1902

1915
1989
1979
1978
1983

1996
1962
1951
1985
1984

1994
1926
1982
1905
1986

1987
1903
1992
1938
1993

WO, ARARA BAAERWOW NNNNN NNMNNN NNNDE PREPERRE PRRRR PRRRE PR E PRRRR PRRPRRE PPRO0O0O0 00000 00000 O0000 00000 00000 00000 00000 OO
VP WO DDEND NVNND TNNOU UTWWWW NRPRPO® ©ONO®ME BONDO OUICIUIUT GTONUIR® WWWRNN NMNVNN oo oo ~N NN ottuld PRRWW WWwWwwh MMNON RPRERE DO

Year
1946
1933
1940
1934
1936

1947
1935
1958
1953
1932

1948
1929
1963
1930
1939

1931
1944
1967
1937
1945

1956
1964
1955
1942
1966

1924
1949
1950
1970
1959

1943
1922
1960
1957
1969

1952
1976
1971
1974
1899

1907
1917
1941
1910
1916

1972
1913
1925
1975
1978

1965
1938
2000
1962
1898

1909
1951
1901
1906
1914

1920
1977
1980
1968
1981

1904
1912
2002
1908
1911

1927
1928
1961
2001
1900

1921
1991
1919
1988
1918

1954
1989
1905
1923
1979

1903
1926
1999
1990
1973

1987
1915
1983
1998
1902

1995
1994
1997
1984
1985

1996
1982
1993
1986
1992

NNNNO OOIOA A BARWOW WWWWHN NRPNNN NNNODN NRRPRE RPRRRER PRRRR PRl PRRRR PRPPPRO 00000 00000 00000 00000 00000 00000 00000 00000 OO
DOV LINRUIW RPRODUI MNNRRPN NNORW WNNRFR CLV®E ®NOOUI Ot UARRDR WWNNR PROOK OO KO NNNODD oot TOUTR RLWwWww WwNhNN RPRERE RO

Year
1933
1946
1949
1934
1942

1936
1945
1947
1938
1939

1914
1967
1968
1937
1935

1964
1966
1948
1980
1944

1929
1923
1924
1958
1930

1940
1969
1931
1965
1943

1932
1907
1956
1978
1976

1910
1917
1926
1941
1950

1970
1951
1963
1974
1899

1911
1962
1971
1898
1913

1927
1916
1953
1952
1961

1912
1925
1955
2001
1957

1901
1904
1908
1922
1928

1960
2000
2002
1973
1959

1906
1920
1921
1954
1902

1915
1919
1981
1977
1900

1903
1905
1972
1989
1988

1990
1985
1975
1991
1918

1997
1909
1999
1996
1995

1987
1994
1993
1983
1998

1992
1979
1986
1984
1982

Dec

-1
-0
-0
-0
.7

-0

-0
-0
-0
-0
.3

-0

NOOTGIol ARRWW WWWWN NNNNN NNNVRRE RPRRRR PRRRE PR lE PRERR PRRPRRE 00000 00000 00000 00000 00000 00000 00000 0000
NoUlwk ©ONDDE CUUIRN CUINARW NNRPOK POODHU CIUURW WWNNVN PRRPPRPO CO000 COOO®D PPIXN NP DOUVUIR WWwWwwWww wWhNhvRN MR Rook

S 56666
P RPNNNN

3
9
7
7

5
4
4
3

Year
1933
1943
1932
1989
1944

1947
1955
1956
1934
1929

1948
1977
1958
1935
1931

1938
1949
1928
1961
1937

1967
1912
1924
1927
1970

1964
1978
1966
1976
1939

1953
1969
1942
1930
1914

1936
1940
1945
1908
1910

1922
1925
1965
1968
1923

1926
1946
1971
1963
1951

1974
1906
1916
1957
1959

1980
1952
1954
1911
1917

1919
1960
1981
1950
1962

1901
1904
1907
1900
1902

1903
1941
1898
1899
1920

1921
1905
1913
1983
1915

1975
2002
1973
1990
1972

2001
1987
1909
2000
1918

1988
1997
1985
1979
1999

1991
1994
1992
1982
1998

1995
1993
1986
1996
1984



Omaha to Nebraska City Incremental Flows
Flow in thousand cfs

5
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily - LQ Daily —UQ Daily —LD Daily — UD Daily
Omaha to Nebraska City Incremental Flows
(Lower Values Expanded)
Flow in thousand cfs
10
8
6
4
2
0
-2

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 7



P
S
PNoOo® Do UIN DO CoORO Ccowuntl LUt NNRPRRO CDoooOo WNNN Notol ool BARARR WNHNNNMN PRRPROO CDVVVO BNNOD CUILIUIR RERRNO OO TOINOO IR

i

HONO® D000 DOUINU GNUNINIG NOARE AABRAE AABAR BAAAE WRNWKE WERKW VXEOEW PEEKK WEVEW WEEEE VNNRN NRNNR NRNNNON NNRNN BRRRE RPRepe 00000

Year
1937
1968
1912
1925
1936

1913
1924
1940
1991
1905

1915
1957
1979
1977
1935

1909
1941
1948
1951
1970

1971
1908
1914
1969
1982

1967
1975
1963
1978
1942

1950
1956
1960
1992
1954

1911
1917
1955
1958
1988

1990
1972
1980
1997
1930

1943
1947
1944
1993
1961

1996
1959
1994
1939
1918

1919
1926
1927
1981
1929

1932
1964
1949
1965
1962

1938
1966
1946
1898
1922

1923
1985
1945
2000
1989

1995
1934
1976
1900
1901

1907
1921
1928
1998
1902

1916
2001
1899
1904
1906

2002
1986
1931
1999
1933

1953
1983
1903
1920
1987

1984
1952
1974
1973
1910

n
@
Mo RPONOO ©WoUlRhR ONNUIU PWNRERN NNNND 0o0oRww NNNNO COCWO® COENN DO PWWHEF POOL®X® NOUIUIUT PRWNO OO GORARR DONNMNN NNMNNNN NNoooT

NES ©OOOEO XREEE NNNNN NNNNO 00000 90000 00000 DODUINT IGIGIGIG NININININT NUIGICIT VINTUIAR ABLALAL AAARAL WWWWKWK WEXKWH NNNNN RNERE PReeO

PR

PRERRE e
E e NGNS
wuo~N B

16.5

Year
1914
1936
1928
1909
1910

1913
1917
1978
1912
1940

1900
1923
1924
1979
1939

1899
1901
1905
1981
1990

1938
1957
1975
1989
1902

1992
1937
1904
1956
1955

1918
1922
1933
1942
1898

1941
1951
1903
1944
1967

1965
1977
1969
1991
1964

1921
1925
1927
1985
1980

1958
1961
1993
1963
1934

1908
1920
1947
1972
1949

2001
2002
1945
1929
1996

1935
1960
1995
1994
1946

1950
2000
1959
1906
1926

1962
1948
1976
1911
1986

1968
1988
1997
1953
1954

1970
1987
1982
1966
1919

1931
1932
1999
1943
1998

1915
1907
1973
1983
1916

1930
1952
1974
1971
1984

Mar
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10.5
10.6
10.6
10.6
10.8

11.2
11.2
113
116
12.7

12.8
131
133
13.4
135

141
14.1
14.6
15.0
151

15.6
16.0
16.8
17.1
17.2

17.4
17.4
17.8
17.8
21.0

215
21.6
22.0
221
29.9

Year
1928
1899
1918
1925
1917

1926
1991
1981
1996
1898

1911
1923
1927
1990
1943

1956
1967
1977
1913
1920

1957
1941
1906
1921
1968

1992
1935
2000
1934
1976

1900
1904
1914
1924
2002

1970
1964
1907
1946
1942

1999
1954
1940
1930
1995

1908
1989
1975
1931
1997

1988
1910
1947
1972
1902

1961
1955
1944
1939
1938

1901
1982
1933
1998
1966

1922
1980
1958
1959
1945

1953
1912
1915
1985
1974

1994
1986
1937
1960
1983

1963
1916
1952
1950
1965

2001
1919
1905
1971
1932

1909
1951
1936
1903
1984

1962
1948
1973
1969
1979

1978
1987
1993
1929
1949

Apr
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12.0

121
12.9
13.0
13.3
135

13.6
13.6
141
14.1
141

14.6
14.9
15.6
15.6
15.6

16.1
17.9
20.3
211
22.9

245
25.7
26.1
26.6
35.0

Year
1898
1990
1989
1908
1925

1981
1942
1955
1982
1940

1956
1991
1967
1948
1992

1899
1996
1946
1943
2000

1941
1937
1936
1911
1921

1935
1938
1934
2002
1968

1976
1926
1988
1972
1997

1957
1914
1994
1900
1924

1939
1977
1975
1954
1963

1907
1909
1910
1966
1961

1932
1947
1903
1964
1971

1953
1933
1979
1970
1931

1950
1923
1928
1959
1985

1930
1993
1951
1945
1995

1902
1905
1980
1958
1974

1986
1949
1969
1965
1917

1962
2001
1952
1999
1906

1904
1918
1913
1915
1944

1973
1998
1901
1916
1922

1978
1983
1920
1987
1919

1927
1929
1960
1912
1984

Ranking of Average Monthly Flows
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10.0

10.5
10.6
10.6
11.3
11.4

11.8
11.9
12.3
125
12.6

13.6
13.7
141
14.6
147

14.9
15.1
15.2
155
15.6

16.1
16.2
16.4
16.8
17.4

17.7
17.7
18.7
18.7
20.2

21.2
21.8
22.0
22.7
35.3

Omaha to Nebraska City

Year
1926
1914
1901
1911
1989

1907
1925
1934
1955
1997

1981
1928
1967
1941
1990

1923
2000
1994
1940
1946

1956
1939
1943
1948
1992

1924
1968
1975
1937
1991

1966
1963
1988
1947
1936

1932
1970
1976
2002
1958

1910
1969
1931
1957
1961

1938
1900
1906
1908
1977

1954
1909
1912
1922
1927

1979
1964
1986
1898
1921

1978
1902
1962
1942
1993

1918
1974
1945
1998
1980

1933
1949
1917
1996
1953

1935
1985
1950
1952
1972

1965
1999
1987
1951
2001

1982
1913
1971
1959
1916

1905
1995
1973
1960
1944

1919
1983
1899
1915
1904

1903
1930
1929
1920
1984

ofg
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12.0

12.0
12.0
12.0
12.2
12.8

13.1
135
13.7
14.0
14.2

145
145
14.6
14.6
151

15.1
15.3
15.4
16.3
16.7

16.7
16.8
16.8
17.1
177

18.9
19.7
19.8
20.8
22.4

22.8
229
23.0
24.0
24.1

26.7
27.1
32.9
373
38.6

38.9
42.4
45.8
46.4
47.9

Year
1926
1901
1911
1989
1981

1988
1948
1976
1936
1956

1934
1992
2000
2002
1972

1912
1922
1939
1931
1933

1968
1974
1979
1910
1913

1970
1994
1938
1941
1977

1958
1997
1955
1906
1937

1966
1978
1975
1985
1950

1969
1900
1986
1959
1963

1909
1946
1940
1921
2001

1961
1927
1993
1953
1987

1914
1990
1954
1991
1898

1905
1918
1920
1930
1980

1952
1965
1942
1932
1957

1996
1943
1916
1928
1949

1999
1971
1960
1964
1998

1925
1982
1962
1973
1907

1995
1945
1902
1924
1919

1951
1899
1935
1923
1944

1983
1904
1947
1929
1917

1967
1984
1908
1915
1903

Plate 8
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12.6

13.8
14.6
15.6
15.6
17.6

18.7
19.2
19.4
20.2
20.7

21.2
231
23.2
237
25.7

28.7
30.3
36.8
37.9
56.5

Year
1976
1901
1911
1926
1974

1981
2002
1936
1934
1940

1988
1975
1954
1980
1941

1912
1955
1939
1991
1956

1970
1987
1963
1968
1931

1946
1997
1966
1977
1910

1989
1985
2000
1961
1992

1953
1898
1972
1990
1932

1996
1937
1913
1959
1948

1978
2001
1933
1964
1935

1979
1938
1918
1971
1930

1942
1952
1995
1957
1982

1960
1944
1973
1994
1943

1906
1969
1962
1967
1900

1949
1914
1925
1999
1945

1965
1984
1986
1928
1903

1919
1998
1950
1951
1947

1958
1921
1916
1924
1922

1917
1927
1983
1905
1899

1920
1929
1908
1923
1909

1907
1904
1902
1993
1915

=

Year
1991
1976
1911
1989
1941

1988
1975
1971
1936
1974

1955
1934
1970
1901
1913

2000
1943
1980
1946
1947

1969
1931
2002
1939
1926

1995
1956
1990
1953
1984

1997
1963
1968
1912
1979

1978
1940
1942
1965
1994

1914
1973
1967
1937
1938

1949
1961
1964
1935
1933

1957
1954
2001
1945
1972

1985
1909
1910
1992
1996

1987
1977
1898
1944
1930

1919
1922
1981
1952
1966

1960
1998
1986
1906
1924

1962
1929
1982
1959
1918

1925
1983
1950
1999
1900

1920
1923
1928
1932
1948

1904
1917
1921
1951
1908

1902
1958
1916
1927
1905

1899
1993
1907
1903
1915
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12.0

12.0
13.3
16.7
17.2
18.8

Year
1976
1990
1991
1971
1940

1939
1980
1953
1974
1956

1988
1955
2000
1975
1947

1901
1911
2002
1969
1994

1954
1979
1945
1912
1967

1981
1978
1950
1936
1937

1943
1970
1968
1913
1995

1934
1999
1959
1931
1941

1944
1946
1998
1961
1966

1935
1952
1932
1917
1922

1997
1963
1957
1992
1984

1923
1924
1927
2001
1996

1958
1985
1948
1949
1964

1929
1962
1982
1960
1899

1925
1987
1972
1933
1898

1906
1909
1904
1938
1908

1910
1919
1989
1907
1928

1942
1973
1930
1977
1900

1920
1983
1916
1986
1951

1914
1921
1993
1918
1902

1915
1965
1926
1905
1903
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Year
1991
1990
1940
1924
1939

1989
1936
1974
1975
1980

1922
1937
1956
1978
1943

1994
1976
1988
1953
1942

1944
1947
1938
1935
1948

1995
1997
1996
1934
1992

1941
1958
1979
1971
1899

1907
1931
1917
2002
1999

1966
1955
1945
1964
1933

1981
1963
1910
1916
1987

2000
1954
1967
1972
1952

1913
1925
1949
1928
2001

1950
1957
1898
1909
1932

1959
1977
1960
1901
1906

1914
1920
1998
1961
1970

1962
1969
1985
1904
1912

1968
1908
1911
1927
1900

1921
1983
1984
1919
1993

1982
1918
1929
1905
1923

1951
1930
1903
1926
1946

1965
1915
1986
1902
1973

Nov
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Year
1914
1923
1924
1939
1907

1975
1941
1937
1936
1988

1910
1917
1926
1950
1956

1978
1940
1976
1980
1955

1943
1944
1948
1938
1899

1911
1989
1991
1945
1952

1966
1990
1934
1999
1995

1964
1898
1913
1927
1974

1994
1987
2002
1931
1953

1942
1916
1954
1983
1967

1963
1957
1935
1933
1997

1981
1949
1992
1985
1912

1925
1947
1932
1971
1982

1958
1969
2001
1959
1901

1904
1908
1922
1996
1960

1979
1962
1970
2000
1968

1961
1906
1920
1921
1993

1902
1977
1946
1984
1915

1919
1998
1951
1965
1972

1900
1903
1905
1986
1929

1930
1973
1918
1928
1909
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Year
1912
1924
1927
1990
1914

1943
1945
1955
1989
1963

1940
1956
1932
1944
1934

1939
1908
1910
1922
1925

1936
1985
1929
1923
1926

1950
1937
1958
2000
1980

1906
1916
1935
1976
1942

1991
1974
1949
1966
1911

1917
1919
1996
1988
1975

1938
1954
1960
1962
1978

1941
1967
1992
1995
2002

1968
1901
1904
1907
1964

1961
1982
1970
1994
1948

1959
1900
1902
1903
1971

1953
1957
1999
1898
1899

1920
1921
1952
1947
1981

1979
1969
1933
1951
1905

1913
2001
1946
1972
1931

1977
1997
1915
1998
1987

1973
1965
1993
1930
1928

1983
1909
1918
1986
1984



Nebraska City to Rulo Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily -~ LQ Daily —UQ Daily —LD Daily ~ UD Daily

Nebraska City to Rulo Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs
10
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1898-2002 Data Plate 9
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Year
1959
1953
1931
1939
1944

1912
1925
1936
1940
1947

1935
1938
1945
1969
1934

1924
1979
1937
1915
1955

1954
1913
1971
1941
1905

1964
1930
1943
1948
1961

1970
1958
1967
1976
1963

1968
1981
1989
1957
1984

1977
1909
1962
1956
1908

1986
1965
1949
1951
1966

1914
1982
2001
1942
1919

1911
1978
1933
1946
1950

1917
1929
1991
1926
1918

1927
1972
1985
1990
1980

1922
1898
1907
1923
2002

1952
1983
1975
1916
1921

1901
1900
1987
1928
1902

1906
1904
1899
1992
1932

1993
1999
1995
1903
1920

2000
1996
1994
1960
1988

1998
1997
1974
1973
1910

Year
1940
1931
1938
1949
1944

1935
1956
1936
1964
1972

1941
1934
1947
1979
1939

1933
1945
1914
1978
1959

1981
1954
1909
1957
1989

1948
1977
1913
1950
1967

1917
1975
1912
1928
1910

1951
1900
1923
1963
1980

1955
1905
1924
1942
1901

1960
1968
1899
2002
1987

1902
1965
1970
1922
1976

1903
1904
1918
1898
1943

1990
1999
1921
1925
1927

1908
1929
1920
1985
1930

1966
1986
1932
1937
2000

1906
1926
1911
1953
1946

1919
1991
1961
1958
1992

1915
1984
1988
1907
1969

1971
1995
2001
1952
1916

1974
1962
1996
1983
1993

1994
1997
1973
1998
1982

Mar Year
1927
1953
1918
1934
1928

1920
1954
1981
1957
1931

1941
1956
1917
1964
1967

1933
1935
1938
1940
1944

1966
1899
1930
1925
1955

1960
1943
2002
1968
1913

1972
1926
1906
1942
1947

1976
1985
1923
1904
1977

1986
1911
1946
1958
1929

1980
2000
1898
1937
1950

1921
1907
1932
1989
1924

1912
1900
1951
1959
1975

1914
1970
1990
1939
1901

1988
1945
1922
1991
1902

1995
1910
1908
1952
1915

1936
1997
1984
1961
1982

1983
1996
1919
1992
1999

1948
1916
1971
1994
1987

1963
1974
1949
1965
1962

1905
2001
1969
1909
1998

1978
1903
1993
1973
1979
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Year
1953
1954
1938
1934
1935

1949
1940
1956
1930
1931

1936
1937
1941
1981
1933

1957
1967
1946
2002
1942

1955
1943
1968
1925
1958

1971
1898
1939
1944
1972

1977
1966
1963
1948
1899

1908
1911
1926
1932
1989

1921
2001
1970
1914
2000

1924
1928
1900
1988
1907

1945
1985
1923
1959
1910

1950
1976
1964
1980
1982

1929
1986
1979
1990
1917

1902
1909
1947
1918
1903

1906
1913
1904
1965
1905

1961
1994
1992
1951
1915

1962
1901
1922
1991
1916

1920
1987
1974
1996
1927

1975
1919
1995
1912
1978

1969
1983
1997
1984
1952

1960
1993
1998
1999
1973

Ranking of Average Monthly Flows
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Year
1953
1934
1940
1956
1954

1931
1939
1935
1941
1938

1930
1926
1936
1980
1981

1914
1948
1933
1937
1943

1911
1925
1949
1907
1989

1967
1968
1946
1901
1958

1928
1977
1966
1955
1923

1924
2000
1957
2002
1970

1965
1963
1992
1932
1947

1908
1910
1961
1971
1942

1900
1898
1909
1964
1929

1921
1979
1906
1976
1922

1902
1990
1988
1985
1944

1994
1918
1927
1912
1975

1917
1972
1960
1913
1905

1916
2001
1899
1945
1915

1919
1978
1962
1903
1904

1991
1952
1969
1983
1959

1986
1920
1997
1987
1974

1998
1982
1984
1950
1951

1973
1996
1999
1995
1993

Nebraska City to Rulo

Year
1953
0.2 1956
1977
1934
1926

1933
1940
1968
1930
1901

1911
1938
1936
1954
1937

1948
1970
1939
2002
1981

1955
1958
1971
1985
1988

1979
1978
1910
1912
1931

1949
1935
1946
1906
1966

1914
1922
1900
1980
1963

1941
1942
1961
1913
1921

1976
1992
1969
1909
1943

1957
1986
1927
1932
1898

2000
1928
1950
1989
1918

1925
1960
1972
1929
1975

1907
1965
1959
1905
1924

1916
1945
1974
1920
1923

1997
1902
1982
1962
1944

1919
1952
1899
1994
1991

1983
1990
1964
1904
1987

1973
1995
1917
1967
1908

2001
1996
1951
1903
1993

1915
1984
1999
1947
1998
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111
13.9
13.9
17.6
19.8
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1953
1933
1930
1936
1977

1934
1970
1954
1946
1980

1935
1931
1940
1937
1938

1941
1943
1963
1981
1911

2002
1955
1949
1948
1971

1966
1939
1901
1968
1932

1944
1956
1926
1913
1976

1985
1912
1957
1929
1974

1942
1898
1961
1914
1988

1960
1910
1947
1972
1919

1945
1979
1989
1991
1975

1967
1918
2000
1925
1982

1917
1924
1906
2001
1983

1908
1928
1964
1950
1900

1959
1962
1922
1978
1951

1923
1997
1903
1921
1909

1920
1916
1904
1969
1990

1995
1952
1899
1927
1994

1905
1965
1902
1984
1987

1992
1986
1996
1958
1907

1973
1998
1999
1915
1993
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Year
1953
1934
1930
1936
1911

1941
1933
1931
1935
1926

1949
1955
1901
1971
1937

1938
1981
2001
1942
1913

1970
1967
1948
1962
1979

1978
1912
1972
1976
1957

2002
1939
1947
1968
1964

1943
1956
1963
1980
1914

1929
1946
1966
1965
1910

1961
1988
1983
1984
1974

2000
1898
1989
1944
1991

1985
1919
1977
1986
1906

1945
1918
1954
1922
1909

1925
1959
1924
1900
1960

1975
1940
1928
1969
1958

1920
1921
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1941
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1957
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1936
1982
1969
2001
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1925
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1906
1919
1904
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1946
1995
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1960

1959
1994
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1930
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1955
1943
1940
1938
1933

1948
1935
1956
1942
1947
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1929
1964
1975

1917
2002
1954
1983
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1899
1922
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1970
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1907
1982
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1969
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1911
1979
1931
1981
1901

1984
1898
1925
1912
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1914
1916
1927
1923
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1965
1949
1962
1967
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1904
1906
1941
1957

1908
1946
1920
1988
1972

1919
1921
1968
1958
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1909
1928
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1953
1939
1930
1934
1943

1933
1936
1938
1937
1980

1944
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1948
1954
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1976
1935
1945
1947

2001
1932
1923
1924
1978

1964
1926
1985
1927
1955

1956
1968
1963
1966
1981

1910
1912
1965
1970
1967

2002
1911
1907
1917
1941

1960
1950
1946
1925
1908

1929
1975
1916
2000
1991

1979
1958
1971
1962
1899

1922
1898
1984
1990
1902

1988
1913
1904
1901
1974

1959
1906
1949
1957
1919

1921
1989
1969
1915
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1905
1931
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1939
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1963
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1910
1925
1983
1922
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2002
1911
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1968

1926
1977
1941
1946
1965

1966
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1962
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1904
1906
1956
1917
1907

1949
1969
1979
1985
1957

1975
1988
1961
1919
1901

1900
2000
1903
1921
1913

1920
1971
1899
1929
1902

1959
1931
1898
1905
1970

1915
1928
1995
1952
1981

1991
1918
1972
1994
1986

1909
1998
1982
1999
1987

1992
1993
1973
1997
1996
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Rulo to St. Joseph Incremental Flows

Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

= Median =LQ ==UQ ==LD ==UD —Median Daily — LQ Daily —UQ Daily —LD Daily — UD Daily

Rulo to St. Joseph Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 11
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1972
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1935
1970
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1955
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1921
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1932
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1923
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1966
1969
1906
1962
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1924
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1908
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1913
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1961
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1954
1934
1956
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1996
1968
1940
1935
1955

1966
1930
1933
1938
1970

1948
1937
1990
1972
1925

1964
1898
1931
1958
1971

1942
1908
1977
1911
1926

1975
1985
1951
1967
1914

1941
1921
1924
1907
1936

1963
1900
1959
1994
1899

1960
1910
1928
1909
1923

1932
1988
1949
1981
1946

1929
1939
1902
1965
1903

1991
1905
1917
1982
1943

1906
1918
1961
1901
1952

1995
1913
1969
1922
1904

1915
1979
1916
1944
1997

1980
1974
1947
1976
1920

1927
1992
1919
1999
2000
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1987
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1998
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1973
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1984
1983
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1956
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1908
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1922
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1982

1945
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Year
1950
1953
1957
1926
1934

1901
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1954
1933
1956

1963
1948
1938
1958
1937

1972
1922
1981
1968
1962

1966
1930
1988
1940
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1931
1971
1912
1910
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1959
1906
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1913
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1921
1927
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1936
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1929
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1987
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1904
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1949
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1953
1957
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1955
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1988
1971
1954

1936
1933
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1956
1967
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1976
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1930
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1999
2000
1959
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1974
1921

1927
1948
1984
1916
1997

1983
1899
1932
1905
1951

1996
1977
1907
1992
1944

1979
1985
1981
1903
1986

1982
1993
1973
1915
1987

i

WOONN NOGOIO GONIOIA BARARW WOEKRW WRKXRNN NRNNNRN NNNNN NNRNRNN RRNERE PRRRR PRRRER RPRRRE RPRRERR PRRPREE PRPROO 00000 00000 90000 00000 000
NUOINOW NOOWWOWOW OWNOUT ARRWWN OURWW RPRPROOX NNOOO UORARRWW WNRRRE RPOOWOWO ONNOO iogabdh ABERRARDRDE WWNNN NRPPRPOO OOOWWOW WOOMOKLK O~N~NOOO) ool Toubhhs RPOO

Year
1953
1957
1954
1955
1988

1991
1976
1963
1971
1999

2000
1943
1956
2002
1952

1990
1995
1933
1940
1948

1962
1967
1966
1935
1975

1968
1945
1930
1939
1974

1934
1960
1947
1899
1929

1937
1917
1994
1907
1983

1950
1901
1927
1938
1922

1924
1964
1998
1912
1942

1911
1913
1925
1959
1923
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1996
1906
1904
1908

1898
1915
1909
1916
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1931
2001
1910
1936
1919
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1920
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1970

1997
1981
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2000
1953
1957
1954

1955
1963
1971
1956
1939

1991
1952
1937
1940
1933

1964
1943
1966
1951
1948

1924
1935
1932
1958
1936
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1942
1960
1907
1988

1949
1938
1947
1914
1934

1962
1989
1910
1975
1899

1916
1995
1917
2001
1922

1929
1930
1996
1945
2002

1978
1968
1972
1980
1931

1976
1967
1898
1925
1913

1983
1926
1920
1946
1904

1997
1906
1994
1903
1927

1981
1944
1908
1921
1905

1970
1965
1901
1911
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1923
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1984
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1982
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Year
1999
2000
1953
1957
1954

1939
1942
1956
1993
1936

1963
1937
1955
1933
1967

1962
1914
1971
1938
1952

2001
1964
1930
1960
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1990
1951
1944
1989
2002

1945
1949
1995
1940
1943

1924
1958
1966
1968
1926

1932
1934
1994
1907
1959

1991
1910
1976
1997
1917

1911
1935
1950
1927
1970

1965
1899
1974
1898
1913

1975
1912
1929
1978
1916

1946
1925
1908
1988
1980

1904
1901
1922
1902
1947

1969
1906
1921
1948
1920
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1900
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1959
1950
1971

1948
1969
1946
1962
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1990
1970
1923
1966
1932

1981
1958
1910
1908
1974

1925
1949
1947
1964
1988

1911
1926
1952
1960
1922

1967
1991
1985
1929
1916

1995
1917
1907
1968
1904

1961
1906
1951
1942
1994

1978
1941
1901
1997
1913

1919
1983
1899
1900
1921

1976
1898
1920
1903
1902

1905
1915
1965
1998
1980

1975
1928
1918
1987
1972

1977
1931
1909
1996
1979

1984
1992
1982
1986
1973



St. Joseph to Kansas City Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily -~ LQ Daily —UQ Daily —LD Daily ~ UD Daily

St. Joseph to Kansas City Incremental Flows
(Lower Values Expanded)
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 13
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Year
1977
1979
1940
1957
1970

1967
1937
1912
1938
1939

2001
1935
1989
1925
1934

1956
1955
1936
1913
1961

1924
1991
1963
1992
2002

1981
1954
1996
1964
1930

1944
1905
1976
1948
1953

1933
1958
1980
1909
1995

1966
1982
1990
1951
1950

1914
1947
1915
1975
1971

1931
1908
1965
1978
1917

2000
1911
1959
1918
1941

1972
1927
1926
1929
1919

1923
1997
1999
1922
1898

1968
1983
1945
1900
1928

1901
1952
1985
1921
1988

1902
1943
1907
1986
1899

1984
1904
1906
1916
1946

1969
1987
1993
1998
1903

1962
1920
1960
1994
1942

1949
1932
1973
1910
1974
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11.8
125
133
14.6
14.9

175
20.3
23.4
245
29.4

Year
1970
1989
1957
1914
1964

1981
1940
1967
1990
2002

1939
1938
1934
1956
1933

1947
1935
2000
1913
1992

1978
1965
1917
1928
1909

1976
1912
1954
1944
1931

1995
1991
1923
1900
1963

1946
1924
1977
1968
1953

1972
1910
1996
1948
1950

1941
1980
1905
1958
1899

1901
1961
1902
1930
1982

1904
1975
1918
1922
1951

1936
1898
1988
1952
1966

1932
1955
1925
1903
1997

2001
1927
1945
1921
1908

1942
1920
1979
1929
1983

1926
1994
1959
1906
1987

1999
1986
1911
1943
1960

1971
1937
1969
1919
1998

1984
1915
1907
1916
1985

1974
1993
1949
1973
1962
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10.3

10.6
10.8
115
115
13.0

131
131
133
145
154

16.2
16.4
16.5
16.6
16.7

175
18.0
18.9
20.1
20.9

211
213
21.6
223
23.6

24.2
24.2
28.2
38.0
44.7

Year
1989
1957
1967
1981
1964

1938
1977
2002
1956
1954

1935
1996
1991
1928
1934

1970
1972
1968
1940
1941

1988
1931
1933
1899
1925

1950
2000
1930
1953
1966

1918
1943
1976
1917
1994

1926
1995
1898
1955
1923

1911
1939
1913
1914
1992

1921
1937
1946
1900
1924

1975
1932
1927
1997
1999

1920
1906
1929
1951
1904

1986
1936
1963
1959
1908

1907
1990
1983
1910
1947

1971
1902
1942
1980
1974

1985
1901
1922
1944
1965

1912
1982
1915
1958
1998

1905
1916
1952
1961
1909

1919
2001
1903
1960
1969

1945
1987
1962
1984
1949

1948
1978
1993
1979
1973

13.6

137
15.4
16.9
18.5
18.9

19.1
19.3
19.6
211
21.9

22.0
222
22.8
232
28.7

29.4
304
30.6
30.6
32.0

35.4
35.7
36.3
36.8
38.3

39.3
40.3
44.2
47.4
50.9

Year
1989
1996
1981
1898
1956

1935
1934
1940
1977
2000

1950
1908
1937
1954
1972

1938
1925
1966
1963
1990

1985
1936
1957
1971
1995

1967
1955
1964
1953
1930

1933
2002
1931
1946
1941

1899
1982
1991
1988
1921

1943
1911
1926
1939
1965

1970
1949
1948
1914
1909

1903
1951
1974
1900
1924

1958
1932
1968
1910
1994

1992
1907
1975
1986
1942

1962
1923
1959
1928
2001

1905
1929
1902
1976
1952

1961
1997
1917
1904
1915

1906
1918
1913
1916
1922

1978
1901
1998
1969
1920

1999
1947
1983
1980
1919

1979
1927
1960
1984
1912

1945
1987
1993
1944
1973

Ranking of Average Monthly Flows
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11.4

115
116
11.6
11.8
11.8

12.4
125
135
13.7
13.8

14.0
14.4
14.7
15.3
16.2

16.3
16.5
17.1
18.9
19.6

20.7
21.0
21.3
213
21.6

21.8
234
24.3
24.6
24.8

255
26.4
21.7
28.6
28.7

29.1
29.2
315
324
35.4

355
41.4
44.9
48.5
48.7

St. Joseph to Kansas City

Year
1926
1989
1901
1914
2000

1911
1956
1934
1955
1992

1939
1907
1988
1925
1965

1967
1966
1937
1928
1980

1968
1941
1923
1964
1940

1977
1975
1924
1946
1932

1931
1981
1954
1972
1948

1953
1912
1997
1979
1927

1910
1963
1933
1998
1962

1906
1991
1922
2001
1900

1952
1929
1943
1909
1957

2002
1908
1936
1921
1970

1985
1902
1918
1898
1947

1996
1958
1950
1994
1917

1983
1976
1990
1971
1978

1949
1938
1960
1913
1916

1974
1905
1959
1942
1919

1982
1930
1935
1969
1915

1899
1904
1986
1920
1973

1903
1961
1951
1984
1999

1944
1987
1995
1993
1945

Year
1926
1989
1901
1911
1988

1933
1956
1934
1972
1953

1963
1992
1940
1968
1937

2000
1913
1912
1931
1946

1936
1922
1976
1997
1952

1910
1979
1955
1991
2002

1906
1973
1980
1998
1994

1966
1981
1900
1978
1909

1921
1958
1959
1983
12.6 1927

12.8 1986
12.9 1948
13.2 1985
13.3 1971
13.7 1920

141 1950
14.1 1939
145 1914
14.5 1990
14.9 1905

15.9 1918
16.0 1898
16.1 1930
16.3 1960
16.5 1954

16.6 1932
16.9 1938
17.4 1964
18.3 1974
18.8 1916

19.0 1929
19.3 1962
20.4 1944
20.8 1957
21.1 1928

21.6 1977
221 1987
22.4 1993
22.6 1969
23.2 1975

24.0 1961
243 1925
24.4 1965
26.0 1996
26.2 1999

26.3 1907
27.1 1970
28.2 1902
29.9 1919
30.2 1924

30.6 1899
30.7 1984
33.2 1941
351 1942
35.1 1923

36.0 1949
36.7 1904
36.9 1945
39.2 2001
45.9 1982

50.9 1935
52.2 1995
53.1 1967
55.2 1917
57.0 1947

59.0 1943
66.1 1915
66.6 1908
66.9 1903
76.4 1951
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10.4

10.7
11.8
12.2
12.7
13.2

13.2
13.3
13.4
13.4
13.6

141
14.3
14.4
145
14.6

15.0
15.8
16.5
16.7
173

17.4
17.6
18.2
18.4
20.5

21.8
222
23.7
23.8
24.6

24.6
25.0
26.9
28.1
29.1

29.7
316
32.3
333
33.4

33.6
375
37.6
37.7
40.3

43.6
51.2
65.6
94.7
137.1

Year
1926
1901
1980
1911
1934

1988
1936
1933
1910
1970

1912
1989
1953
2002
1940

1966
1978
1991
1954
1974

1985
2000
1972
1976
1898

1955
1931
1930
1997
1956

1963
1918
1952
1977
1964

1938
1939
1913
1937
1968

1994
1906
1946
1903
1941

1932
1900
1990
1975
1971

1943
1929
1973
1983
1996

1925
1928
1961
1960
1914

1942
1967
1998
1959
1981

2001
1979
1962
1935
1999

1944
1919
1957
1921
1947

1916
1995
1969
1987
1949

1924
1927
1905
1922
1899

1992
1948
1917
1920
1984

1986
1945
1907
1982
1923

1908
1909
1958
1965
1950

1904
1902
1915
1993
1951
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10.7

11.0
11.4
11.6
116
117

12.0
131
13.4
13.4
14.6

14.7
14.7
15.0
17.7
18.8

19.7
204
23.2
23.9
245

24.6
25.6
259
47.3
68.9

Year
1911
2002
1991
1955
1988

1970
1934
1936
1901
1975

1926
1974
1913
1964
2000

1997
1983
1953
1989
1984

1976
1980
1956
1947
1952

1966
1971
1912
1963
1914

1935
1978
1946
1933
1929

1994
1969
1937
1940
2001

1959
1930
1949
1909
1943

1910
1965
1932
1999
1931

1957
1961
1939
1898
1938

1967
1972
1996
1941
1922

1919
1979
1960
1906
1924

1954
1918
1977
1925
1962

1945
1942
1995
1973
1948

1987
1920
1900
1923
1928

1904
1917
1990
1921
1981

1986
1982
1902
1908
1916

1927
1905
1998
1899
1958

1985
1968
1944
1992
1950

1907
1951
1903
1915
1993
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10.8

11.2
11.3
11.4
12.2
12.6

13.6
13.6
147
14.8
15.7

16.1
16.3
17.7
17.8
21.4

21.8
21.9
22.9
233
235

24.6
25.2
38.9
45.4
46.9

Year
1997
1947
1976
1971
1991

1956
2002
1901
1994
1939

1911
1988
1955
1990
1953

1975
2000
1983
1999
1980

1912
1934
1954
1929
1937

1984
1981
1943
1936
1979

1974
1966
1913
1948
1963

1995
1996
1945
1938
1940

1952
1922
1917
1968
1923

1924
1969
1927
1932
1925

1957
1899
1964
1978
1909

1898
1906
1992
1960
1930

1998
1904
1933
1910
1919

1908
1931
1982
1967
1959

1928
1907
1935
1970
1962

1900
1920
1916
1987
1946

1972
1914
2001
1921
1949

1918
1941
1950
1944
1902

1985
1915
1958
1989
1986

1942
1926
1905
1965
1973

1961
1903
1977
1951
1993
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16.7

17.4
18.3
20.2
20.6
21.8

22.9
40.9
42.8
43.1
59.5

Year
1956
1980
1997
1939
1999

1994
2000
1976
1952
1979

1947
1937
1971
1988
1948

1981
1975
2002
1972
1995

1938
1974
1940
1922
1924

1934
1990
1966
1932
1953

1929
1964
1984
1943
1936

1991
1933
1978
1955
1989

1963
1928
1960
1899
1983

1917
1945
2001
1909
1907

1992
1916
1935
1982
1910

1930
1969
1931
1925
1913

1954
1987
1970
1957
1898

1906
1901
1920
1996
1944

1949
1912
1904
1914
1962

1908
1958
1942
1900
1927

1911
1921
1919
1918
1946

1968
1905
1903
1923
1965

1951
1967
1926
1950
1959

1915
1977
1993
1902
1961

1998
1986
1941
1985
1973
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Year
1980
1914
1976
2001
1939

1936
1988
1956
1948
1947

1940
1991
1937
1999
2002

1933
2000
1938
1994
1955

1924
1954
1949
1990
1932

1923
1907
1943
1953
1975

1966
1945
1995
1952
1989

1917
1971
1934
1910
1997

1963
1960
1984
1899
1926

1950
1911
1964
1987
1913

1898
1957
1969
1982
1981

1983
1978
1930
1959
1929

1927
1942
1916
1962
1970

1935
1944
1967
1925
1974

1912
1901
1904
1922
1965

1946
1908
1968
1958
1920

1921
1906
1979
1902
1972

1919
1915
1900
1903
1951

1905
1996
1992
1985
1993

1918
1986
1941
1928
1909

1977
1931
1961
1998
1973

Year
1927
1976
1912
1988
1937

1924
1990
1956
2000
1966

1936
1939
1938
1955
1914

1940
1963
2002
1964
1991

1999
1954
1929
1934
1932

1933
1953
1922
1943
1925

1952
1908
1910
1945
1948

1979
1957
2001
1980
1989

1935
1994
1958
1926
1950

1949
1923
1960
1906
1974

1962
1930
1977
1916
1946

1951
1947
1967
1995
1919

1959
1971
1975
1970
1917

1911
1965
1901
1904
1907

1902
1903
1900
1969
1983

1978
1981
1968
1920
1898

1921
1984
1899
1905
1942

1982
1913
1961
1931
1972

1915
1987
1985
1941
1928

1909
1996
1997
1998
1918

1993
1986
1944
1992
1973



Kansas City to Waverly Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

= Median ==L Q =UQ =D ==UD —Median Daily —LQ Daily —UQ Daily —LD Daily — UD Daily

Kansas City to Waverly Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs
10

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 15
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Year
1986
1978
1972
1980
1953

1987
1947
1945
1981
1958

1983
1992
1938
1934
1956

1931
1939
1969
1977
1940

1991
1942
1996
1917
1979

1933
1935
1902
1905
1930

1900
1914
1920
1921
1954

1944
1919
1911
1912
1924

1928
1957
1984
1959
1899

1904
1948
1901
1903
1913

1918
1922
1989
1923
1997

1936
1990
1927
1950
1964

1929
1943
1951
1898
1909

1915
1949
1970
1908
1925

1937
1926
1910
1975
1941

1946
2000
1961
1967
1976

1968
1963
1955
1988
1906

1932
1974
1965
2001
1960

1966
1971
1995
1999
2002

1998
1994
1907
1916
1952

1962
1985
1973
1982
1993

Feb
-2.0
-1.8
-1.7
-1.2
-1.0

-0.8
-0.7
-0.7
-0.6
-0.6
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Year
1983
1984
1987
1978
1970

1981
1944
1985
1972
1971

1953
1959
1956
1977
1943

1932
1940
1945
1954
1934

1931
1946
1950
1947
1902

1922
1900
1905
1913
1939

1933
1938
1991
1899
1917

1919
1960
1961
1964
1920

1976
1901
1918
1914
1921

1904
1951
1907
1929
1912

1923
1898
1996
1911
1910

1967
1963
1908
1979
1927

1903
1925
1957
1988
1924

1966
1942
1992
1958
1906

1909
1935
1989
2000
1969

1980
1915
1930
1936
1948

1986
1928
1926
1941
1955

1916
1968
1965
1990
1975

1949
1998
1973
1995
1952

1994
1999
1993
2002
1962

1974
1937
2001
1997
1982

Mar Year
1986
1984
1981
1956
1949

1959
1954
1985
1946
1944

1958
1966
1957
1970
1910

1976
1917
1918
1941
1928

1964
1968
1971
1938
1977

1940
1975
1907
1914
1991

1967
1963
1902
1972
1939

1934
1953
1955
1931
1930

1909
1933
1916
1924
1919

1904
1911
1921
1948
1950

1988
1996
1908
1925
1901

0

0

0

0

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

4

4

4

4

4

4

5

5

5

5

5

5

5

5

6

6 1923
6 1983
6 1905
.6 1982
6 1899
7 1945
7 1913
7 1926
7 1942
7 1920
7

8

8

8

8

9

9

9

0

1

1

1

1

2

2

2

2

4

5

5

7

9

1

2

2

3

4

7

8

9

0

3

6

7

2

2

3

3

8

4

1935
1900
1932
1943
1915

1906
1898
1989
1937
1936

1987
1969
1951
1927
1903

1960
1979
1922
1912
1947

1978
1994
1992
1962
1980

2002
1929
2000
1993
1990

1974
1995
1952
1965
1961

1999
1998
2001
1997
1973

i
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Year
1986
1984
1981
1956
1949

1959
1954
1985
1946
1958

1966
1944
1957
1902
1976

1950
1963
1971
1917
1955

1948
1930
1907
1915
1934

1941
1968
1940
1988
1900

1919
1899
1918
1923
1977

1972
1905
1974
1910
1929

1937
1931
1911
1938
1933

1898
1906
1924
1982
1939

1925
1962
1970
1935
1991

1901
1909
1936
1903
1942

1914
1913
1945
1932
1989

1964
1908
1916
1921
1979

1943
1960
1987
1996
1920

1980
1904
1965
1926
1912

1969
1975
2000
1928
1990

1978
1967
1947
1953
1951

1995
1922
2002
1961
1992

1983
1927
2001
1973
1952

1994
1998
1997
1993
1999

Ranking of Average Monthly Flows

PR
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Kansas City to Waverly

Year
1986
1984
1981
1956
1949

1954
1959
1985
1946
1958

1944
1966
1957
1948
1926

1971
1987
1939
1941
1913

1914
1988
1934
1901
1976

1902
1906
1900
1911
1945

1903
1918
1940
1963
1950

1923
1977
1930
1925
1905

1937
1947
1979
1967
1955

1915
1968
1917
1922
1920

1938
1972
1975
1933
1960

1970
1931
1924
1936
1980

1899
1942
1909
1908
1916

1921
1928
1907
1982
1912

1965
1991
1951
1932
1910

1919
1904
1969
1898
1962

1989
1953
1964
1983
1943

1992
1929
2000
1978
1994

1998
1927
1952
1935
1961

2001
1973
1993
1997
1974

1996
1990
2002
1999
1995

T
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0
0
0
0
0
0
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
4
4
4
5
5
5
5
6
6
7
7
7
8
8
8
9
.0 1926
1
1
1
1
2
2
3
4
4
5
5
6
6
6
8
8
0
0
0
0
1
1
2
2
6
6
8
9
0
0
1
4
3
5
6
7
9
4
5
1
0
9
7
6
9
1

Year
1986
1984
1981
1956
1949

1954
1959
1985
1946
1944

1958
1966
1957
1906
1911

1913
1914
1976
1945
1971

1901
1918
1900
1920
1925

1988
1902
1905
1922
1948

1937
1934
1972
1987
1955

1950
1930
1960
1921
1940

1941
1963
1933
1938
1968

1899
1907
1898
1939
1978

1909
1923
1942
1936
1912

1975
1931
1917

1952

1979
1973
1908
1977
1983

1919
1974
1910
1970
1962

1932
1980
1924
1927
1961

1903
1928
1989
1992
1904

1991
1929
1916
1994
1965

1964
1953
2002
1982
1915

1947
1943
1998
1969
2000

1967
1935
1951
1997
2001

1990
1993
1999
1996
1995
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1986
1984
1981
1949
1956

1954
1959
1985
1946
1944

1958
1966
1957
1945
1976

1901
1911
1913
1918
1920

1971
1948
1914
1925
1930

1991
1941
1907
1987
1934

1955
1970
1988
1900
1917

1968
1972
1980
1950
1912

1923
1933
1936
1940
1939

1963
1931
1899
1903
1906

1942
1916
1927
1898
1953

1975
1962
1974
1922
1926

1990
1943
1905
1919
1902

1910
1938
1960
1983
1921

1937
2002
1932
1979
1967

1908
1928
1977
1952
1915

1964
1978
1929
1924
1904

1909
1989
1982
2001
1947

1935
1973
1994
1961
1997

2000
1969
1999
1998
1992

1965
1996
1995
1951
1993

Year
1986
1984
1981
1956
1949

1959
1954
1985
1946
1958

1944
1966
1957
1973
1948

1976
1983
1901
1903
1911

1912
1913
1918
1945
1971

1941
1962
1970
1987
1900

1914
1916
1923
1934
1930

1899
1947
1927
1936
1967

1907
1933
1939
1963
1920

1972
1980
1910
1926
1940

1906
1909
1919
1925
1953

1935
1898
1917
1922
1929

1988
1960
1991
1979
1955

1968
1908
1931
1942
1902

1921
1924
1938
1904
1950

1964
1928
1978
1937
1943

1932
1952
1974
1975
1969

1905
1977
2002
1965
1961

1915
1990
1994
1992
1997

1951
1989
2001
1999
2000

1982
1996
1998
1995
1993
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Year
1986
1984
1981
1949
1956

1954
1959
1985
1946
1944

1958
1966
1957
1976
1983

1945
1948
1955
1987
1901

1971
1950
1941
1952
1953

1972
1912
1913
1939
1963

1930
1900
1940
1937
1968

1979
1990
1934
1918
1943

1980
2002
1927
1906
1911

1916
1933
1929
1907
1919

1982
1936
1960
1947
1917

1938
1962
1899
1909
1923

1935
1991
1932
1978
1942

1967
1964
1908
1931
1898

1922
1925
1904
1924
2000

1988
1910
1920
1975
1974

1914
1903
1902
1970
1999

1995
1921
1992
1994
1928

1973
1969
1915
1996
1997

1905
2001
1989
1926
1951

1965
1993
1961
1977
1998
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Year
1986
1984
1981
1949
1956

1954
1959
1985
1946
1958

1944
1966
1957
2002
1940

1952
1953
1983
1948
1964

1945
1976
1912
1918
1982

1939
1901
1913
1963
1916

1971
1991
1938
1941
1932

1947
1955
1933
1930
1917

1943
1960
1980
1934
1899

1909
1923
1937
1950
1987

1990
1907
1908
1920
1979

1968
1972
1921
1936
1975

1929
1906
1915
1900
1922

1924
1898
1911
1931
1978

1928
1988
1903
1919
1935

1925
1914
1910
1995
1962

1951
1902
1942
1974
1905

1994
1904
1977
1999
1965

1970
1967
1926
2000
1989

1927
1961
1992
1969
1997

1996
2001
1973
1993
1998
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Year
1986
1984
1981
1956
1949

1959
1954
1985
1946
1958

1944
1966
1957
1952
1982

1948
1939
1945
1976
1963

1969
1933
1971
1901
1913

1916
1962
1987
1930
1936

1940
1980
1970
1912
1914

1932
1943
1950
1937
1899

1904
1910
1918
1920
1938

1979
1921
1968
1917
1955

1911
1941
1898
1907
1915

1924
1906
1923
1927
1947

1953
1988
1900
1975
1903

1983
1902
1909
1922
1934

1925
1978
1960
1908
1972

1929
1965
1926
1991
2002

1905
1967
1919
1990
1964

1935
1942
1974
1999
1977

1951
1931
1989
1995
1973

1994
1997
2000
2001
1928

1996
1993
1961
1992
1998

i
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Year
1985
1986
1984
1969
1976

1952
1968
1987
1975
1977

1963
1949
1954
1991
1958

1936
1959
1979
1983
1937

1940
1945
1930
1912
1939

1901
1916
1953
1920
1899

1938
1966
1904
1910
1914

1918
1921
1960
1929
1919

1988
1957
1903
1917
1933

1970
1900
1913
1950
1898

1915
1924
1955
1990
1907

1965
1956
1905
1922
1943

1974
1911
1964
1962
1906

1927
1948
1999
1973
1967

1934
1932
1935
1909
1989

1926
2000
1908
1923
2002

1942
1941
1902
1946
1925

1947
1928
1980
1961
1997

1978
1981
1931
2001
1971

1944
1982
1951
1972
1994

1995
1993
1996
1998
1992



Waverly to Boonville Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily - LQ Daily —UQ Daily —LD Daily — UD Daily

Waverly to Boonville Incremental Flows
(Lower Values Expanded)
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 17
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Year
1976
1940
1963
1954
1931

1956
1934
1944
1964
1981

2000
1959
1957
1979
1936

1939
1938
1989
1917
1961

1951
1953
1977
1980
1930

1902
1905
1997
1967
2002

1996
1945
1994
1900
1920

1921
1914
1966
1919
1911

1912
1988
1924
1958
1928

1990
1947
1899
1904
1948

1922
1901
1913
1918
1903

1923
1978
1968
1927
1929

1972
1987
1992
1943
1898

1909
1915
1933
1995
1970

1955
1937
2001
1908
1925

1991
1984
1952
1942
1926

1949
1982
1910
1935
1941

1986
1971
1975
1985
1969

1999
1983
1962
1950
1906

1998
1960
1993
1965
1907

1916
1932
1973
1974
1946
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14.8

15.0
155
15.8
15.9
16.4

175
18.3
18.5
214
271.2

2715
30.7
32.8
35.9
41.7

Year
1954
1934
1956
1957
1940

1938
1964
1931
1939
1922

1902
2000
1900
1905
1913

1947
1976
1989
1967
1933

1899
1917
1919
1980
1981

1977
1963
1920
1901
1918

1978
1953
1921
1914
1966

1944
1987
1970
1972
2002

1996
1904
1907
1929
1946

1912
1923
1932
1898
1968

1911
1910
1995
1961
1990

1941
1952
1958
1960
1984

1908
1948
1927
1992
1991

1935
1903
1925
1945
1924

1943
1936
1965
1988
1994

1986
1955
1909
1906
1979

1950
1951
1993
1959
1998

1930
1915
1983
1975
1969

1974
1928
1971
1926
1999

1949
1942
1916
1973
1997

2001
1962
1937
1985
1982

<
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12.6

12.6
12.7
12.8
12.8
131

133
13.8
14.2
14.4
147

14.8
14.9
15.0
15.3
16.0

16.3
16.3
17.0
17.2
17.6

18.8
19.5
20.2
20.6
21.6

23.1
24.3
25.1
25.1
25.8

26.7
27.8
29.1
30.1
30.2

30.6
33.6
40.0
41.1
54.8

Year
1956
1957
1910
1964
2000

1917
1918
1928
1934
1954

2002
1941
1968
1977
1989

1981
1938
1996
1970
1930

1967
1907
1914
1933
1931

1995
1902
1988
1966
1943

1980
1972
1932
1950
1940

1909
1916
1924
1919
1955

1904
1960
1911
1921
1953

1935
1925
1908
1976
1992

1923
1901
1969
1986
1936

1905
1991
1951
1899
1994

1913
1926
1920
1974
1963

1939
1999
1900
1947
1949

1971
1958
1915
1937
1906

1997
1975
1990
1898
1944

1987
1946
1959
1945
1983

1942
1927
1903
1948
1965

1922
1952
1982
1912
1984

1962
1985
1961
1998
1993

2001
1978
1929
1979
1973

153

16.6
16.6
16.6
17.2
17.8

18.9
195
19.6
19.9
21.3

21.6
21.9
22.0
224
23.1

23.3
23.6
24.1
25.1
25.6

27.3
30.0
30.3
30.9
33.1

33.7
35.8
36.6
39.5
41.0

47.8
48.7
59.2
76.8
81.6

Year
1902
1956
2000
1917
1989

1977
1996
1936
1954
1915

1907
1963
1971
1934
1955

1930
1943
1900
1919
1962

1940
1899
1923
1918
1948

1958
1935
1941
1957
1933

1974
1905
1937
1950
1972

1988
1966
1949
1929
1910

1981
1985
1911
1932
1980

1987
1990
1938
1946
1906

1924
1898
2002
1952
1925

1986
1931
1901
1995
1909

1903
1942
1982
1914
1964

1913
1959
1968
1939
1953

1908
1921
1916
1979
1976

1951
2001
1920
1992
1970

1904
1991
1961
1926
1975

1969
1912
1967
1965
1994

1945
1928
1984
1997
1993

1999
1998
1978
1947
1960

1983
1944
1922
1927
1973
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117
12.4
12.4
125
125

12.6
12.6
12.8
13.0
131

13.7
13.9
13.9
14.3
14.4

14.6
14.6
14.9
15.6
16.8

18.6
18.7
18.8
20.5
20.7

20.7
221
22.8
25.0
25.6

26.1
26.5
26.8
27.0
271.2

215
275
29.0
29.2
30.2

30.5
375
37.9
38.1
39.5

42.0
43.0
455
49.1
68.7

Year
1926
1956
1988
1934
1913

1914
1941
1901
1989
1980

1906
1902
1964
1900
1939

2000
1911
1992
1977
1918

1903
1985
1936
1949
1932

1923
1965
1940
1962
1954

1925
1931
1957
1905
1955

1971
1948
1967
1963
1930

1915
1950
1987
1966
1922

1917
1968
1920
1947
1958

1924
1975
1899
1952
1959

1933
1976
1951
1909
1953

1972
1938
1969
1979
1997

1937
1908
1916
1998
1921

1928
1946
1907
1942
1912

1961
1910
1919
1981
1904

1994
1898
2001
1944
1983

1986
1970
1993
1974
1984

1945
1929
1991
1960
1982

1978
1943
1999
1973
1990

1927
1935
1996
2002
1995

Waverly to Boonville
Ranking of Average Monthly Flows

Jun Year
0.0 1906
04 1988
1911
1913
1914

1956
1934
1918
1901
1977

1963
1933
1920
1925
1900

1936
1905
1902
1922
1971

1987
1992
1989
1961
1940

1953
1972
1957
1968
1983

1921
1937
1980
1955
1986

1930
1994
1899
1907
1976

1946
1898
1944
1991
1938

1909
1997
1952
1923
1954

1932
1941
1931
1959
2000

1965
1962
1978
1985
1912

1917
1975
1958
2002
11.1 1960

12.3 1979
12.7 1926
13.4 1908
13.7 1966
13.9 1973

14.3 1964
145 1948
14.6 1939
15.3 1970
15.4 1999

16.4 1919
16.6 1950
17.4 1910
17.8 1995
19.3 1949

19.4 1924
19.7 1951
21.6 1981
21.7 1927
21.9 1969

23.9 1903
240 1928
25.4 1904
25.9 1984
259 1998

26.4 1929
26.6 1974
26.9 1916
27.0 1942
27.2 1993

28.4 1990
34.7 1996
36.7 1943
37.3 1945
37.9 1915

42.2 1967
43.8 1982
58.2 1935
59.3 2001
95.1 1947
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12.7

12.9
12.9
131
13.6
13.6

13.7
14.1
14.4
14.4
14.6

16.6
16.8
16.9
17.3
17.4

18.0
19.2
19.8
224
23.4

39.4
39.9
52.2
52.3
74.9

Year
1901
1911
1913
1918
1920

1936
1934
1914
1925
1977

1989
1985
1988
1931
1938

1963
1976
1907
1980
1994

1940
1954
1970
1917
1900

1930
1933
1997
1971
1959

1923
1912
1972
1964
1983

1944
2002
1955
1962
1952

1956
1975
1941
1903
1899

1906
1966
1957
1916
1939

1953
1932
2000
1927
1943

1898
1950
1968
1948
1922

1926
1946
1937
1974
1919

1905
1991
1949
1910
1945

1902
1979
1921
1982
1992

1973
1990
1996
1978
1908

1928
1961
1935
1915
1984

1986
2001
1987
1929
1967

1960
1965
1924
1942
1904

1999
1998
1909
1995
1947

1981
1958
1969
1951
1993
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143
14.6
20.5
214
51.3

Year
1964
1912
1901
1903
1911

1913
1918
1936
1948
1963

1930
1976
1975
1953
1941

1988
1947
1934
1945
1900

1914
1916
1923
1971
1942

1938
1949
2002
1899
1935

1931
1994
1927
1954
1991

1997
1974
1972
1989
1907

1937
1957
1983
1956
1969

1966
1920
1977
1967
1955

1933
1943
2000
1926
1910

1960
1962
1909
1906
1919

1925
1946
1952
1965
1961

1898
1917
1922
1929
1985

1996
1980
1939
1978
1979

1944
1984
1908
1973
1968

2001
1986
1902
1970
1921

1904
1924
1990
1940
1959

1928
1981
1950
1987
1992

1998
1999
1982
1995
1932

1951
1905
1958
1915
1993
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18.4

18.9
19.2
20.0
24.2
29.0

29.5
29.5
34.8
37.7
44.5

Year
1956
1963
1901
1966
1954

1953
1976
1988
1912
1913

1939
1948
1997
1940
2000

1971
1955
1930
1991
1938

1937
2002
1900
1947
1968

1932
1994
1946
1918
1990

1943
1935
1927
1952
1975

1967
1906
1911
1916
1958

1962
1950
1974
1929
1979

1933
1987
1907
1919
1960

1985
1995
1957
1972
1944

1983
1941
2001
1996
1917

1899
1909
1923
1934
1936

1984
1942
1949
1959
1980

1908
1981
1945
1898
1922

1925
1964
1904
1989
1924

1999
1931
1910
1977
1973

1920
1969
1978
1914
1903

1951
1902
1992
1998
1921

1982
1928
1986
1915
1970

1965
1905
1926
1961
1993
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125

137
15.4
15.7
15.8
17.0

17.6
19.5
20.7
211
29.3

32.3
335
37.7
43.1
50.9

Year
1989
1956
1948
1987
1963

1937
1964
1912
1918
1939

1976
1953
1978
1988
1979

1975
1947
1994
1995
1940

1901
1913
1930
1932
1952

1950
1991
1974
1972
1960

1935
1943
1980
1916
2000

1971
1938
1966
1990
1968

2002
1992
1933
1999
1996

1942
1917
1944
2001
1946

1899
1909
1923
1934
1981

1983
1997
1908
1920
1907

1945
1965
1921
1955
1951

1958
1929
1915
1957
1949

1954
1906
1984
1962
1924

1922
1900
1936
1898
1911

1928
1982
1967
1931
1903

1919
1925
1914
1910
1959

1902
1961
1905
1970
1977

1904
1969
1941
1993
1926

1927
1985
1998
1973
1986
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23.4

21.7
312
36.7
48.9
62.4

Year
1956
1976
1933
1939
1963

1943
1937
1955
1930
1953

1901
1913
1916
2002
1964

1940
1938
1954
1959
1948

1949
1995
1936
1975
1988

2001
1989
1966
1932
1945

2000
1952
1914
1912
1999

1962
1950
1947
1944
1980

1990
1899
1910
1920
1904

1918
1997
1996
1917
1921

1965
1971
1957
1960
1979

1987
1911
1991
1942
1968

1898
1907
1915
1924
1935

1906
1923
1927
1946
1994

1900
1969
1903
1981
1902

1909
1922
1925
1908
1973

1929
1986
1970
1958
1978

1951
1926
1993
1974
1972

1982
1934
1967
1905
1919

1984
1983
1941
1977
1998

1992
1985
1931
1961
1928

15.9

16.0
18.3
18.7
23.6
41.5

Year
1979
1955
1937
1948
1956

1954
1939
1963
1960
1933

1950
1953
1912
1943
1936

1929
1938
1901
1916
2002

1995
1940
1962
1930
1958

1945
1988
2001
1920
1976

1935
1978
1966
1952
1899

1969
1999
1964
1904
1910

1918
1921
1914
1981
1919

2000
1996
1990
1989
1972

1903
1917
1946
1959
1968

1965
1994
1900
1913
1949

1898
1924
1915
1974
1975

1907
1951
1947
1922
1991

1905
1993
1967
1911
1944

1980
1961
1927
1906
1977

1957
1970
1909
1932
1941

1926
1984
1923
1908
1983

1997
1985
1934
1902
1998

1971
1942
1925
1928
1987

1931
1973
1986
1992
1982



Boonville to Hermann Incremental Flows
Flow in thousand cfs
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Boonville to Hermann Incremental Flows
(Lower Values Expanded)
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1898-2002 Data Plate 19



Jan

O
~

PRPPOGO ©OOXOO XONNN NNNNN NOOO 00000l OGOl ARRARAR AROWW WWWWW NNNODN MDD E
NhrRrOWw RPROOU POBNN NNNRPR Cooowtl hwoul otk ORARRD ROOO® NOOWW OGN NNPRF®

PR
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133

133
13.9
13.9
14.3
143

14.8
15.1
15.2
155
15.9

16.0
18.2
18.5
18.7
18.9

19.0
19.1
19.7
19.9
21.7

21.9
22.7
22.8
245
27.4

28.8
29.2
30.1
32.0
335

34.2
36.4
36.7
37.7
38.1

40.7
46.4
49.8
50.9
54.6

Year
1977
1940
1964
1931
1981

1917
1963
1951
2001
1954

1902
1905
1967
1978
1957

1961
1939
1934
1956
1990

1900
1914
1920
1921
1953

1980
1936
1911
1912
1919

1924
1958
1944
1938
1979

2002
1899
1904
1970
1945

1996
1976
1901
1903
1913

1918
1922
1965
1984
1959

1968
1947
1923
2000
1992

1926
1948
1909
1915
1960

1942
1982
1898
1966
1908

1925
1955
1962
1989
1930

1927
1972
1987
1910
1997

1986
1929
1941
1952
1983

1928
1994
1932
1933
1935

1971
1991
1999
1975
1946

1906
1998
1995
1988
1937

1943
1974
1969
1949
1973

1985
1950
1907
1916
1993

COOOO XNNNN NOPNDD DOONYT CTUARE ARWEK WNNNN NNERED
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10.2
10.6

11.4
11.4

11.6
12.2
12.2
12.2
13.0

13.2
13.6
13.9
14.1
14.2

143
14.8
15.0
15.0
16.6

17.4
18.4
18.4
18.4
18.4

18.9
19.3
19.6
20.2
20.6

20.7
20.9
21.4
22.0
22.9

22.9
234
235
24.0
24.3

24.3
245
245
24.9
255

25.7
275
28.2
28.3
28.3

28.3
30.0
30.2
315
31.8

33.6
34.1
34.2
38.9
41.9

422
42.6
47.4
52.1
57.2

Year
1964
1954
1929
1902
1922

1978
1963
1961
1940
1900

1905
1913
1956
1996
1981

1899
1917
1919
1931
1970

1977
1920
1901
1918
1934

1947
1948
1967
1972
1953

1965
1957
1914
1921
1976

1944
1958
1904
1926
1907

1936
1912
1923
1898
2000

1980
1910
1911
1943
1933

1960
1983
1945
1991
1941

1989
1935
1932
1992
1908

1939
1998
1903
1925
1938

1924
1990
1928
1984
2002

1927
1971
1959
1950
2001

1951
1995
1955
1962
1979

1966
1906
1909
1946
1942

1968
1988
1930
1993
1994

1987
1952
1982
1937
1915

1974
1997
1973
1986
1985

1969
1916
1999
1949
1975

Mar Year
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13.2

13.2
13.3
13.4
14.0
14.0

14.4
14.4
15.1
15.2
155

16.6
16.7
175
175
177

17.7
17.7
18.0
18.0
19.1

19.4
19.6
19.9
19.9
20.0

20.3
204
20.7
21.0
21.0

21.3
217
21.7
217
22.9

23.1
231
23.2
243
255

25.7
26.5
271.2
21.7
27.9

28.3
28.8
29.8
319
321

33.2
343
34.5
35.1
35.3

37.0
38.3
40.9
41.1
41.3

42.8
44.6
453
45.8
48.5

48.8
51.8
52.0
52.1
56.4

56.6
574
63.7
78.1
87.5

1910
1954
1956
1917
1918

1967
1941
1981
1964
1931

1936
1996
1930
1907
1914

1991
1977
1902
1983
1932

1940
1972
1934
1970
1957

1992
2002
1943
1928
1963

1995
1909
1953
2000
1933

1916
1924
1926
1966
1919

1904
1986
1959
2001
1921

1911
1946
1965
1968
1950

1942
1947
1908
1925
1939

1980
1937
1971
1901
1923

1938
1979
1989
1961
1929

1960
1976
1905
1899
1982

1969
1913
1993
1920
1994

1948
1900
1955
1999
1915

1906
1898
1935
1952
1988

1949
1951
1962
1987
1944

1927
1958
1903
1990
1997

1978
1975
1922
1998
1912

1974
1945
1984
1985
1973
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14.9
14.9
15.4
155
16.0

16.5
18.0
18.2
18.6
18.7

19.2
19.4
19.4
19.4
19.7

20.3
20.8
21.0
213
21.4

21.6
217
22.1
232
23.3

23.4
24.0
25.1
26.3
26.4

26.6
26.7
26.7
28.1
28.6

28.7
29.0
29.1
29.7
30.4

313
32.9
34.3
345
35.6

35.8
36.0
36.1
37.7
37.7

37.7
38.3
39.0
39.6
42.8

43.0
44.6
45.3
45.7
47.9

48.7
49.0
49.1
51.2
52.1

52.2
53.7
61.9
733
82.3

88.1
98.6
117.2
127.7
134.9

Year
1898
1902
1917
1956
1954

1930
1907
1915
1981
1977

2000
1963
1931
1932
1900

1919
1936
1934
1971
1899

1918
1923
1959
1940
1905

1982
1967
1943
1910
1991

1955
1962
2002
1946
1911

1948
1933
1950
1935
1989

1937
1996
1906
1924
1953

1968
2001
1986
1992
1972

1976
1925
1974
1980
1949

1958
1901
1909
1903
1926

1964
1928
1960
1951
1914

1966
1995
1942
1913
1999

1957
1997
1979
1952
1939

1993
1987
1938
1908
1916

1921
1975
1978
1961
1965

1969
1920
1990
1970
1998

1988
1941
1904
1983
1929

1944
1912
1985
1984
1947

1994
1945
1973
1927
1922

Ranking of Average Monthly Flows
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11.9

121
12.2
133
13.4
135

155
16.1
16.6
17.4
177

177
18.2
18.6
18.8
18.9

19.3
20.6
20.9
20.9
21.3

21.6
21.9
22.1
234
23.9

24.2
24.3
25.6
25.8
26.7

26.7
28.5
28.7
28.8
29.9

30.2
312
32.1
321
33.2

33.2
335
33.9
343
35.2

37.6
384
38.7
39.0
40.6

43.1
43.1
44.9
45.1
45.8

47.6
50.2
50.9
52.0
53.3

54.9
57.2
73.5
73.9
76.2

80.2
82.5
108.1
127.2
136.8

Year
1898
1913
1914
1932
1901

1936
1977
1902
1906
1934

1980
1900
2001
2000
1954

1926
1965
1911
1956
1989

1955
1962
1903
1918
1971

1930
1941
1992
1923
1982

1940
1987
1948
1959
1931

1964
1925
1905
1952
1928

1915
1958
1988
1997
1917

1922
1986
1963
1920
1949

1953
1967
1966
1951
1975

1969
1976
1924
1939
1979

1998
1899
1972
1974
1991

1968
1981
1946
1909
1947

1985
1935
1908
1916
1921

1937
1993
1942
1907
1978

1950
1960
1912
1927
1984

1910
1919
1933
1957
1999

1904
1996
1938
1945
1944

1973
1970
1983
2002
1990

1994
1995
1961
1929
1943

Boonville to Hermann

Jun Year
1906
1911
1913
1914
1901

1918
1932
1934
1900
1920

1925
1936
1988
1972
1902

1905
1922
1953
1931
1960

1926
1956
1963
1954
1959

1952
1962
1961
1930
1966

1946
1984
1944
1921
1976

1992
2000
1980
1933
1941

1987
1939
1955
1971
11.7 1940

12.2 1991
12.3 1978
12.6 1899
12.6 1907
12.9 1989

13.5 1958
13.7 1898
143 1979
14.8 1986
16.0 1909

16.4 1975
18.3 1923
20.5 1977
20.6 1968
229 1912

229 1973
24.0 1996
24.0 1917
27.0 1957
28.2 1964

29.1 1998
29.7 1965
30.3 1947
30.9 1908
315 1951

34.1 1974
34.1 1967
37.7 1919
38.1 1969
39.0 1999

39.2 1950
39.9 2001
40.0 1910
41.4 2002
42.1 1938

42,5 1993
43.3 1949
43.3 1970
43.7 1927
43.9 1948

442 1997
446 1924
44.8 1982
47.1 1981
48.5 1994

48.7 1929
49.6 1937
50.6 1942
50.9 1983
51.4 1928

54.9 1903
58.3 1904
60.4 1943
61.7 1916
62.5 1945

70.8 1990
78.3 1985
86.9 1915
89.8 1995
120.3 1935
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11.4

12.6
12.9
133
14.3
143

14.4
14.4
14.7
15.1
16.7

16.9
17.1
17.7
17.7
18.1

19.4
19.9
211
22.6
24.0

24.4
244
24.7
24.7
24.7

24.9
25.6
26.4
26.7
26.8

28.4
29.9
32.1
321
33.6

38.5
39.8
40.9
46.1
46.5

48.7
52.6
54.9
59.9
138.5

Year
1901
1911
1913
1918
1920

1954
1914
1925
1936
1934

1963
1988
1930
1972
1940

1907
1931
1960
1962
1900

1917
1953
1952
1970
1978

1980
1956
1933
1971
1989

1959
1912
1923
1946
1944

1938
1991
1939
1974
1937

1964
1941
1968
1966
1899

1903
1906
1975
1955
1926

1976
1916
2000
1898
2002

1927
1983
1987
1997
1973

1994
1986
1922
1961
1943

1905
1919
1932
1993
1965

1979
1957
1902
1910
1996

1985
1921
1999
2001
1984

1990
1935
1949
1928
1998

1950
1992
1945
1977
1942

1982
1908
1915
1947
1967

1929
1924
1904
1948
1909

1969
1958
1995
1981
1951
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15.9

16.2
16.4
16.6
17.1
17.4

17.7
17.7
177
19.8
19.8

22.9
231
27.2
29.9
30.2

33.2
374
48.7
54.6
78.4

Year
1999
1901
1903
1911
1912

1913
1918
1930
1954
1957

1936
1980
1963
1976
1956

1962
1929
1941
1955
1964

1991
1984
1977
1966
1900

1914
1916
1923
1959
1932

1931
1988
1960
1986
1970

1979
1953
1972
1899
1934

1971
1938
1933
1987
1940

1983
1937
1939
1907
1935

1994
1920
1965
1997
2002

1945
1967
1973
1978
1961

1947
1974
1910
1952
1943

1906
1909
1919
1925
1942

1949
1969
2001
2000
1975

1898
1917
1922
1996
1990

1908
1985
1968
1902
1926

1989
1928
1921
1998
1951

1904
1924
1944
1982
1992

1948
1981
1995
1946
1950

1905
1958
1915
1927
1993
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11.6
12.2
13.4
13.7
141

143
14.9
14.9
14.9
153

155
16.0
16.4
16.8
17.0

17.1
17.7
18.3
18.4
19.2

19.2
20.6
21.7
23.0
23.2

26.3
274
29.5
331
434

46.8
57.1
65.0
69.7
81.6

Year
1963
1999
1901
1957
1956

1959
1983
1976
1964
1954

1929
1913
1912
1980
2001

1960
1987
1955
1952
1967

1900
1953
1988
1966
1943

2000
1946
1991
1937
1932

1984
2002
1938
1918
1939

1930
1940
1962
1933
1906

1916
1911
1935
1971
1981

1947
1936
1931
1968
1928

1978
1907
1919
1948
1990

1986
1979
1972
1973
1997

1995
1985
1994
1917
1909

1899
1923
1992
1934
1977

1989
1996
1926
1908
1958

1927
1898
1922
1925
1944

1942
1904
1975
1998
1941

1924
1969
1910
1982
1949

1974
1920
1970
1950
1945

1914
1903
1961
1902
1921

1965
1915
1951
1905
1993
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10.0

10.0
10.0
10.2
10.4
1.1

12.2
12.2
12.6
12.9
133

133
13.3
14.0
14.3
14.4

14.4
145
15.0
15.1
21.0

22.3
232
24.0
245
25.1

25.4
25.8
26.5
30.8
31.0

32.4
354
39.8
47.0
52.2

56.7
64.6
71.4
80.8
103.7

Year
1963
1956
1928
1980
1957

1912
1918
2002
1966
1964

1952
1937
1987
1979
1901

1913
1939
1960
1940
1946

2000
1930
1978
1953
1994

1932
1916
1929
1988
1991

1938
1971
1976
1935
1997

1999
1995
1989
1948
1983

1958
1981
1972
1947
1982

1931
1917
1943
1974
1950

1933
1990
1899
1909
1923

1954
1934
2001
1992
1968

1984
1975
1967
1907
1908

1920
1942
1962
1936
1921

1906
1915
1961
1977
1900

1922
1924
1944
1925
1898

1911
1955
1965
1996
1903

1945
1919
1970
1985
1951

1914
1959
1910
1973
1902

1949
1905
1904
1927
1998

1969
1993
1926
1941
1986
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10.3

10.5
11.2
114
11.4
12.6

12.9
13.7
14.4
14.9
14.9

14.9
15.4
15.8
16.0
18.6

22.0
232
23.4
24.4
24.9

25.1
253
25.9
274
29.2

29.7
311
31.2
343
36.2

40.2
41.4
41.9
45.1
46.4

48.3
56.3
56.7
58.9
60.7

Year
1980
1956
2000
1966
1952

1963
2001
2002
1901
1913

1916
1939
1937
1940
1953

1955
1997
1930
1976
1957

1962
1964
1965
1932
1978

1999
1954
1933
1990
1979

1912
1914
1944
1989
1960

1904
1910
1918
1920
1899

1943
1971
1958
1929
1917

1921
1938
1945
1947
1959

1949
1995
1991
1950
1975

1911
1982
1948
1928
1987

1934
1907
1915
1924
1898

1988
1931
1906
1923
1900

1981
1903
1942
1902
1909

1922
1970
1969
1908
1936

1935
1925
1973
1968
1927

1905
1984
1967
1977
1926

1919
1983
1994
1961
1998

1996
1992
1951
1972
1974

1946
1986
1993
1985
1941

Dec Year
1989
2000
1939
1912
1953

1962
1963
1976
2002
1980

1995
1964
1901
1916
1978

1952
1929
1966
1956
1940

1937
1920
1955
1945
1933

1947
1938
1899
1965
1970

1950
1943
1958
1904
1910

1914
1918
1921
1979
1954

1948
1930
1919
1936
1957

1969
1977
1999
1959
1960

1903
1917
2001
1900
1913

1944
10.6 1990
11.1 1898
11.1 1915
111 1924

11.4 1932
12.2 1907
13.0 1988
13.3 1905
13.3 1922

13.3 1981
135 1925
13.6 1961
13.6 1975
144 1911

14,9 1991
15.6 1935
16.3 1946
16.6 1906
17.6 1949

17.8 1931
18.0 1997
18.0 1941
18.1 1972
19.9 1974

19.9 1909
20.0 1928
20.7 1951
20.7 1984
21.7 1934

22.0 1994
22.3 1926
23.2 1908
232 1923
24.1 1998

27.1 1983
27.6 1971
27.7 1902
28.0 1996
29.6 1968

29.6 1927
30.7 1967
32.4 1993
35.3 1942
38.2 1987

39.2 1986
41.6 1973
53.7 1992
66.9 1985
73.7 1982
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Hermann to St. Louis Incremental Flows
Flow in thousand cfs
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29.0

30.4
30.9
31.4
32.7
33.1

33.1
337
33.8
355
35.6

36.1
36.1
37.8
38.2
38.5

38.7
39.1
40.3
41.5
422

42.8
43.2
43.3
43.6
43.8

243
44.4
45.0
457
262

47.5
515
51.7
52.1
54.0

54.7
55.4
57.5
58.0
58.7

59.2
59.5
59.6
59.8
61.8

61.8
62.4
62.7
63.3
63.5

64.7
66.6
67.0
68.2
68.3

70.7
70.7
70.9
711
73.2

73.8
74.6
76.9
77.8
77.9

78.7
80.0
81.1
817
83.3

84.8
87.2
89.2
89.4
90.7

90.9
95.5
96.4
99.6
100.0

100.3
107.2
107.8
1145
114.9

115.1
128.4
1355
138.4
140.7

145.6
168.6
169.7
173.8
179.7

Year
1914
1940
1911
1909
1915

1977
1964
1917
1931
1923

1908
1934
1959
1902
1900

1956
1901
1918
1913
1963

2000
1899
1961
1945
1954

1921
1990
1957
1979
1938

1951
1981
1944
1920
1936

1919
1953
1970
1967
1989

1948
1976
1958
1924
1941

1930
1939
2002
1996
2001

1905
1898
1904
1926
1971

1903
1972
1922
1982
1980

1997
1968
1947
1906
1942

1987
1935
1962
1927
1978

1965
1994
1937
1955
1999

1933
1949
1998
1995
1975

1929
1984
1928
1986
1991

1988
1912
1966
1985
1952

1992
1969
1943
1950
1932

1907
1960
1925
1974
1983

1916
1910
1993
1946
1973

Feb
20.1
29.2
30.0
312
335

33.6
339
34.0
35.0
37.3

38.5
39.9
419
42.6
43.2

43.2
46.6
46.6
47.4
47.4

47.7
48.0
49.1
49.2
49.3

51.5
52.0
52.0
52.1
52.9

55.0
55.4
56.1
56.4
56.4

58.7
59.6
61.6
62.4
62.5

62.7
64.5
65.2
68.0
68.1

69.3
722
72.8
734
74.7

74.8
75.8
76.1
78.4
79.7

81.2
82.2
83.4
83.7
84.6

85.9
87.1
88.5
90.2
92.1

92.3
93.0
93.3
93.5
93.7

94.1
97.1
99.1
99.6
100.5

100.5
101.3
102.2
103.7
104.8

105.5
107.6
107.9
110.7
111.8

114.0
1141
1145
114.6
115.8

116.8
118.7
121.2
122.6
1241

126.8
126.9
143.6
146.2
152.1

152.5
162.1
163.0
183.6
189.7

Year
1917
1923
1901
1940
1934

1902
1964
1954
1931
1963

1914
1977
1956
1989
1913

1958
1899
2000
1920
1936

1921
1957
1978
1948
1918

1972
1961
1922
1900
1944

1980
1919
1990
1941
1945

1970
1981
1979
1898
1904

1933
1947
1909
1924
1908

1967
1955
1926
1939
1911

1905
1929
1953
1935
1910

1965
1987
1903
1996
1995

1907
1906
1976
1912
1960

1925
1937
1994
1932
1959

1946
2002
1971
1915
1985

1930
1968
1951
1997
1950

1975
1992
1991
1943
1988

1998
1993
1986
1952
1928

1949
1962
1983
1938
1982

1966
1969
1942
1999
1984

1927
2001
1973
1974
1916

Mar Year
35.7 1931
375 1934
52.3 1964
52.3 1902
53.0 1954

54.2 1914
54.8 1956
55.5 1940
59.3 1968
62.2 1957

64.7 1921
69.7 1917
72.4 1911
75.0 1989
75.2 1941

75.8 1977
76.0 1960
78.6 1923
824 1933
84.0 1924

84.8 1981
85.0 2000
85.7 1958
89.1 1918
89.1 1947

93.1 1987
93.2 1928
94.1 1967
945 1912
95.9 1932

96.2 1970
97.9 1996
98.2 1926
100.2 1980
101.9 1907

102.5 1901
104.3 1905
105.2 1916
106.1 1999
108.4 1913

108.7 1938
109.4 1909
109.5 1988
109.5 1925
112.8 1919

113.9 1899
114.4 1904
1145 1955
115.3 2002
115.4 1930

116.4 1915
116.8 1953
122.0 1920
122.5 1995
1231 1978

125.1 1972
126.7 1969
129.6 1910
1315 1942
132.3 1943

132.7 1898
137.5 1966
1385 1922
138.9 1900
139.3 1963

146.7 1944
147.6 1961
148.8 1935
149.0 1965
151.0 1959

151.2 1945
152.2 1975
154.7 1950
155.0 1951
158.7 1991

159.5 1990
161.8 1908
162.7 1906
164.1 1949
168.1 1939

169.3 1936
170.9 1992
171.7 1986
1735 1994
174.6 1937

177.0 1952
182.9 1903
184.2 1971
185.7 1927
187.8 2001

188.0 1976
188.4 1962
193.5 1946
200.9 1974
202.8 1998

218.5 1984
219.8 1997
223.4 1993
225.4 1948
225.8 1983

233.8 1979
237.4 1982
243.2 1929
260.6 1973
309.7 1985

Apr

52.1
63.2
70.2
2.7

73.5
76.9
78.7
85.0
87.0

87.8
88.3
90.5
93.2
100.5

103.1
107.3
109.9
110.9
1134

114.9
117.7
118.7
120.7
120.8

127.0
128.2
131.2
132.1
133.0

133.7
135.3
135.5
137.1
139.1

139.2
149.7
1511
151.6
152.9

155.5
156.0
156.0
157.4
158.9

160.1
160.1
160.3
162.8
165.9

168.2
169.4
170.9
1735
175.2

176.8
177.1
178.4
179.3
180.3

181.5
183.1
188.0
188.3
191.9

193.3
195.6
197.4
201.3
201.4

202.0
202.6
203.2
213.2
225.4

225.4
229.4
230.7
2335
234.0

238.6
240.9
243.2
243.2
245.0

245.9
248.9
252.3
252.7
258.6

266.3
275.3
280.9
284.4
285.0

290.5
301.8
307.7
310.7
317.3

353.2
355.7
360.5
365.3
380.2

Year
1902
1931
1911
1934
2000

1977
1914
1930
1958
1940

1968
1990
1925
1918
1915

1954
1899
1964
1963
1956

1910
1921
1989
1924
1908

1937
1957
1981
1932
1988

1987
1923
1905
1996
1900

1955
1980
1936
1942
1941

1917
1907
1898
1949
1970

1901
1935
1926
1959
2002

1909
1953
1946
1943
1928

1994
1992
1961
1999
1938

1972
1971
1976
1966
1933

1919
1995
1948
1944
1974

1950
1939
1975
1997
1985

1967
1903
1986
1913
2001

1916
1952
1991
1984
1904

1978
1969
1947
1906
1945

1982
1951
1912
1998
1962

1965
1960
1920
1922
1929

1983
1973
1927
1993
1979

Hermann to St. Louis

Ranking of Average Monthly Flows

May
47.6
56.5
59.6
63.3
67.3

69.6
70.1
717
743
75.0

75.1
75.5
76.5
77.6
82.1

84.3
86.0
93.5
95.0
99.0

102.4
102.5
103.3
104.6
104.7

107.0
107.3
108.6
110.6
1125

113.8
114.9
1155
115.9
117.8

119.1
119.2
122.0
123.0
124.9

125.9
127.8
129.1
135.7
136.5

138.3
144.4
148.9
152.0
152.1

153.0
156.9
158.1
159.8
160.4

160.6
163.6
166.5
167.5
170.2

174.8
179.3
186.1
187.3
188.7

189.7
199.7
203.7
204.6
204.9

209.3
210.2
210.8
2111
212.1

217.8
222.4
224.6
228.1
229.8

235.8
235.9
239.3
244.4
2448

254.2
255.7
256.3
256.9
257.5

259.1
270.5
271.4
271.7
275.0

276.7
278.6
278.8
280.7
281.5

314.7
320.2
330.6
3404
391.5

Year
1934
1931
1958
1911
1940

1988
1925
1977
1980
1918

1989
1915
1902
1949
1914

1987
1930
2000
1901
1900

1956
1955
1910
1946
1923

1968
1941
1932
1924
1963

1926
1928
1939
1905
1971

1964
1942
1959
1953
1913

1907
1936
1948
1967
1957

1921
1938
1898
1985
1992

1903
1954
1961
1937
1899

1994
1906
1981
1976
1917

1962
1935
1997
1966
1990

1908
1933
1912
1972
1945

1998
1978
1947
1909
1982

1950
1904
1969
1986
1970

1952
1922
1919
1984
1974

1916
1960
1999
1943
1991

1975
1951
1983
1979
1996

1944
1920
1929
1995
1965

2002
1927
2001
1993
1973

Jun Year
30.7 1988
31.8 1934
37.0 1977
46.7 1948
47.4 1923

50.2 1900
50.6 1901
56.8 1911
66.1 1992
67.1 1964

69.4 1931
69.6 1936
70.3 1956
71.2 1976
72.2 1940

74.1 1925
75.0 1987
75.5 1949
76.3 1910
78.2 1963

78.2 1989
85.4 1961
87.1 1921
875 1914
88.0 1928

93.7 1932
94.4 1959
95.6 1924
98.1 1939
99.7 1930

99.9 1985
100.6 1971
100.9 1955
101.1 1994
102.0 1958

104.7 1997
105.2 1913
1125 1941
112.9 1922
1141 1972

114.3 1953
116.5 1926
120.1 1968
121.9 1978
122.2 1952

122.9 1937
126.8 1933
127.7 1898
128.6 1912
130.9 1902

133.2 1906
1355 1954
137.2 1979
137.8 1907
138.7 1957

139.6 1946
139.7 1966
140.0 1967
141.7 1969
142.2 1981

146.7 1929
148.8 1904
150.1 1951
150.6 1918
151.8 1975

154.3 1899
157.5 1920
158.1 1965
159.5 1962
159.6 1980

159.7 1983
165.0 1935
167.6 1950
168.8 1919
173.0 1905

179.6 1942
183.1 1986
184.6 1982
185.1 1998
185.2 1909

188.8 1938
190.2 2000
194.1 1970
194.7 1960
221.7 1999

223.2 1915
2259 1984
227.5 1990
229.6 1944
236.1 2002

239.7 1991
240.5 1916
242.9 1995
243.1 1917
247.3 1993

249.1 1945
254.9 1973
258.0 1943
264.9 2001
264.9 1996

302.5 1947
305.7 1974
324.7 1927
349.6 1908
364.3 1903

Plate 22

Jul Year

23.3
33.0
35.9
38.8
38.8

40.4
42.8
459
46.8
46.9

49.7
50.7
54.0
58.3
58.5

58.7
59.0
59.5
60.0
62.2

62.6
63.2
64.0
66.7
68.9

69.0
704
70.6
70.7
71.8

72.3
75.3
77.0
715
80.0

80.0
80.8
82.3
83.3
90.1

90.3
915
91.8
92.2
97.4

99.2
99.5
99.8
105.7
109.1

109.5
109.8
110.5
112.2
112.9

115.2
116.2
117.1
1175
117.8

119.0
1195
121.0
1233
1235

126.7
127.2
127.7
130.3
1323

1334
134.3
136.7
1385
141.4

143.4
143.8
145.5
146.7
153.7

154.5
155.4
156.1
159.7
161.9

162.6
167.1
1713
174.0
175.7

176.9
177.8
187.6
189.2
195.6

197.0
200.6
202.8
203.7
205.1

211.6
240.7
243.6
261.7
446.7

1988
1936
1923
1911
1934

1989
1977
1964
1900
1976

1910
1940
1921
1987
1913

1963
1980
1901
1931
1941

1918
1970
1912
1956
1961

1955
1937
1933
1966
1959

1985
1926
1965
1930
1948

1971
1949
1932
1939
1950

1922
1898
1925
1972
1928

1904
1914
1916
1979
1927

1997
1917
1906
1962
1992

1953
1994
1945
1995
1946

1919
1952
1899
2002
1954

1973
1938
1975
1960
1903

1967
1991
1958
1957
1929

1944
2001
1999
1996
1924

1983
1968
1920
1935
1942

1905
1986
1943
2000
1982

1974
1907
1984
1978
1981

1902
1951
1947
1915
1990

1998
1908
1909
1969
1993

Aug
251
26.0
28.5
30.3
30.8

317
322
32.4
324
37.8

37.9
39.9
40.3
40.7
41.9

43.9
44.3
44.6
44.8
46.9

47.1
47.2
48.0
48.0
49.0

49.1
49.4
51.2
51.9
52.0

52.3
533
53.4
53.9
54.3

54.6
55.5
57.1
57.3
57.4

58.8
59.7
60.0
63.4
63.7

64.1
64.9
66.3
66.6
67.1

67.2
67.4
69.2
69.6
69.7

70.3
71.9
72.1
735
73.6

74.3
74.6
74.7
75.6
75.8

76.1
77.0
77.6
78.1
78.4

79.1
80.8
81.5
82.7
85.3

86.5
87.5
88.6
89.6
90.8

91.2
915
93.6
93.9
95.6

96.2
96.3
99.0
100.8
102.6

104.5
104.6
108.0
111.0
112.0

114.8
116.5
1411
143.6
1475

147.6
151.6
159.5
235.5
378.6

Year
1936
1988
1964
1941
1976

1934
1910
1989
1931
1918

1914
1901
1930
1971
1933

1937
1948
1911
1904
1917

1913
1949
1975
1955
1966

1963
1965
1922
1898
1947

1923
1950
1900
1940
1959

1921
1967
1954
1960
1944

1899
1977
1925
1956
1909

1912
1906
1957
1919
2000

1939
1961
1916
1962
1946

1985
2001
1929
1927
1974

1926
1994
1987
1920
1984

1983
1938
1980
1945
1978

1935
1908
1991
1996
1942

1932
1997
1992
1958
1968

1970
1928
1973
1969
1905

1995
1998
1982
2002
1953

1952
1903
1943
1986
1951

1999
1979
1972
1990
1981

1907
1924
1902
1915
1993

Sep

26.1
27.9
28.8
29.1

29.1
30.6
313
31.8
32.8

32.9
33.0
34.0
34.1
34.2

35.6
36.0
36.0
36.6
37.6

37.8
38.1
38.9
40.3
40.9

40.9
41.2
41.6
41.9
424

43.1
44.3
455
46.1
46.3

47.0
47.3
49.1
49.2
49.9

50.4
511
51.3
517
52.4

52.4
52.8
53.5
53.9
54.2

54.4
54.6
57.9
58.0
58.4

58.4
58.5
59.5
60.0
60.5

61.8
62.0
62.5
63.0
63.7

63.9
64.2
65.2
65.9
66.5

70.6
74.0
74.6
747
76.7

76.8
77.2
78.6
80.1
80.4

84.4
89.2
90.3
90.7
92.0

93.3
94.1
98.5
99.3
99.9

101.7
102.1
105.5
108.9
116.5

118.3
118.6
120.8
120.9
1253

129.7
130.6
148.3
221.1
296.2

Year
1976
1901
1988
1913
1916

1917
1948
1933
1939
1937

1908
1949
1955
1963
1971

1930
1922
1934
1996
1931

1899
1956
1966
1918
1967

1925
1910
1898
1940
1950

1932
1923
1958
1904
1974

1929
1953
1919
1935
1947

1936
1909
1911
1964
1984

1957
2000
1998
1952
1927

1944
1969
1975
1906
1900

1999
1959
1946
1914
1954

2001
1960
1943
1920
1997

1994
1983
1968
1991
1995

1989
1985
1945
1912
1987

1902
1973
1907
2002
1921

1962
1905
1942
1982
1992

1977
1951
1990
1941
1978

1981
1961
1979
1928
1972

1970
1915
1938
1924
1986

1980
1903
1965
1926
1993

Oct

16.9
17.3
221
221

23.7
255
26.7
27.0
28.9

28.9
29.1
29.2
29.7
311

31.3
315
32.1
322
32.7

335
34.1
34.9
355
35.6

35.8
35.8
36.6
36.8
38.1

38.1
38.3
38.8
39.0
41.0

415
42.3
42.5
42.9
451

45.6
46.2
46.2
47.5
48.2

48.9
49.0
49.1
50.5
50.8

52.5
52.5
52.5
58.9
59.5

60.8
65.7
66.3
66.5
66.7

67.5
69.2
70.0
704
73.0

73.4
73.6
73.8
74.9
75.5

77.1
77.9
83.1
83.1
84.0

84.9
85.5
86.4
90.6
91.9

92.7
95.2
95.3
95.8
97.1

99.4
99.4
106.2
109.8
110.3

116.4
117.1
117.8
1231
123.2

127.8
128.5
131.6
137.3
145.4

1753
175.7
189.9
277.2
288.2

Year
1910
1908
1904
1976
1918

1917
1956
1988
1948
1939

1922
1901
1963
1899
1940

1953
1989
1913
1937
1958

1952
1898
1950
1932
1933

1930
1916
1964
1947
1975

1996
1909
1966
1935
1974

1920
1957
1971
1949
1987

1960
1955
1943
1967
2000

1999
1944
1929
1979
1934

1912
1997
1906
1923
1931

1936
1946
1919
1914
1991

1962
1990
1978
1992
1921

1924
1995
1925
2001
1984

1907
1905
1994
1945
1983

1980
1998
1968
1982
1900

1981
2002
1969
1942
1951

1938
1961
1959
1915
1928

1902
1970
1954
1985
1977

1973
1911
1927
1972
1965

1903
1941
1993
1926
1986

Nov
229
24.4
25.8
29.9
30.1

30.2
30.2
30.8
313
31.6

32.6
34.2
34.4
34.9
35.0

35.2
35.7
36.7
373
37.7

38.3
38.5
38.9
39.9
40.5

40.7
41.2
414
41.9
43.0

444
455
262
265
483

49.3
49.5
50.1
50.3
50.7

53.4
54.2
55.3
55.6
55.8

56.0
56.5
57.4
58.5
60.2

60.5
60.5
61.3
61.5
62.5

63.2
63.4
63.4
64.6
66.6

66.6
66.9
68.9
712
715

71.6
724
73.2
73.7
73.8

78.3
78.9
79.1
84.1
84.2

88.7
89.7
91.3
91.8
92.0

92.5
93.0
95.7
98.7
99.7

101.1
103.0
112.6
116.4
116.6

120.8
122.6
123.2
128.8
131.0

137.0
144.2
147.7
156.6
160.5

162.3
164.0
167.7
180.0
207.3

Year
1910
1976
1917
1908
1901

1950
1930
1963
1939
1918

1933
1953
1948
1937
1949

1914
1922
1989
1956
1932

1913
1907
1964
1955
1966

1952
1940
1916
1999
1988

1920
1958
1944
1947
1899

1962
1923
1898
1975
1906

1912
1987
1931
1997
1957

1936
1924
1934
1943
1978

1969
1915
1980
1974
1921

1904
1929
1945
1960
2002

2000
1935
1954
1971
1925

1927
2001
1990
1905
1996

1909
1965
1979
1967
1959

1938
1994
1968
1902
1981

1903
1973
1900
1911
1942

1995
1977
1983
1951
1919

1998
1970
1991
1993
1946

1984
1992
1982
1926
1972

1928
1961
1986
1941
1985

Dec Year
11.2 1917
15.0 1910
23.0 1914
23.9 1976
24.8 1904

25.3 1908
255 1903
26.2 1989
29.8 1933
30.0 1937

30.2 1898
30.3 1930
30.4 1907
30.8 1963
30.8 1916

315 1922
32.8 1958
33.6 1936
33.8 1948
34.0 1901

34.1 1939
34.2 1912
34.6 1899
359 1913
36.1 1950

36.7 1964
37.6 1955
38.6 1956
40.0 1918
40.1 1988

40.1 1944
40.9 1929
41.1 1920
41.7 1962
42.0 1999

42.3 1953
42.5 1900
45.3 1960
46.4 1905
46.8 1952

46.9 2000
49.2 1969
49.4 1943
50.2 1935
51.9 1940

52.2 1954
52.3 2002
53.4 1938
53.8 1906
54.2 1997

54.6 1978
56.4 1949
56.9 1932
57.5 1919
57.7 1966

57.8 1915
59.4 1957
60.2 1945
60.9 1925
60.9 1947

61.4 1995
61.9 1923
65.0 1924
65.3 1974
65.4 1959

65.9 1980
66.1 1968
69.1 1946
70.7 1979
71.4 1996

719 1981
72.1 1998
75.7 1911
79.2 1975
79.8 1942

80.9 1951
81.2 1921
82.9 1961
87.7 1984
89.0 1934

89.5 1927
89.8 1971
90.4 1994
90.7 2001
91.7 1902

91.9 1977
925 1941
93.4 1970
95.8 1967
99.1 1909

99.7 1990
99.9 1972
103.7 1965
105.2 1987
109.2 1993

109.9 1931
1158 1928
121.9 1986
122.6 1973
125.7 1983

131.0 1926
156.2 1991
170.3 1985
176.3 1992
275.3 1982



I11. Summation of Incremental Flows
A. General

This section is similar in format to the previous section. However, for this analysis, the
data represents a summation of incremental inflows from Gavins Point to each key location
rather than each individual reach. Again, the data were sorted and ranked for a single day and
for all days in each month for the five statistical conditions. Tables 12 through 21 indicate the
incremental flow value for the five conditions using all of the days in each month. Note that
these tables are not a summation of the data from the tables in the previous section. The data
was resorted and ranked after summing the data from each reach. The data for the 1898 to 2002
period for each location are shown on Plates 23, 25, 27, 29, 31, 33, 35, 37, 39, and 41. The
single day values are also shown on each plate for comparison and to show the day-to-day
fluctuations. Each plate contains two plots: the top plot shows the full range of values and the
lower one shows values in the lower flow range.

Note that a few of the incremental flows are shown as being negative values. In some
cases, the negative flow values are a result of the average monthly depletion values being applied
to daily incremental flows. In other cases, as in the winter periods, short-term changes in flows
due to ice formation and temporary ice blockages cause negative incremental flow values for
various days.

B. Missouri River — Gavins Point to Sioux City

In this case, the analysis is the same as in the previous section. It is repeated here for
consistency. Construction of Gavins Point Dam began in 1952. Dam closure was made in July
1955. Daily flow records from Gavins Point are available beginning in August 1955 and are
stored in the RCC database. Missouri River flow data at Sioux City, lowa from October 1938 to
the present are available from the USGS. Analysis of the incremental flow data was done on the
47-year period from 1956 to 2002 and the 105-year period from 1898 to 2002 (see Table 12).
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Table 12
Daily Incremental Flows by Month
Gavins Point to Sioux City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 1.9 2.6 1.0 1.7 0.4 0.8 0.0 00 | -06" | -1.0
February 3.7 3.6 2.0 2.2 1.0 1.2 0.3 0.4 -0.2 | -0.2
March 11.2 12.7 6.8 5.4 3.4 2.5 1.3 1.1 0.2 0.4
April 139 | 24.0 6.7 10.4 3.2 3.7 1.1 1.4 0.2 0.5
May 10.2 | 12.6 6.2 6.8 2.9 3.1 1.2 1.5 0.2 0.5
June 105 | 11.6 6.3 6.9 3.0 3.2 1.0 1.6 0.0 0.4
July 6.6 8.5 4.2 4.7 2.1 2.4 0.7 1.0 0.0 0.1
August 4.4 5.3 3.0 3.2 1.6 1.9 0.6 0.8 0.0 0.1
September | 3.6 4.1 2.5 2.8 1.3 1.6 0.5 0.6 0.0 0.0
October 3.2 4.7 1.9 2.7 1.1 1.6 0.3 0.7 0.0 0.0
November | 3.4 4.6 1.9 3.1 1.1 1.7 0.4 0.9 0.0 0.3
December | 2.6 3.7 1.4 2.4 0.7 1.4 0.2 0.6 -06 | -0.6

" Negative values are discussed in Section I11-A, page 37.

C. Missouri River — Gavins Point to Omaha

As shown in Table 1 and discussed in previous sections, the daily flow data with the
shortest record in the reaches from Gavins Point to Omaha are the Gavins Point releases.
Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 13).

Table 13
Summation of Daily Incremental Flows by Month
Gavins Point to Omaha in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 4.9 6.3 2.6 4.5 1.4 2.4 0.4 0.7 08 | -1.1
February 7.3 8.8 4.5 5.6 2.4 3.2 1.3 1.5 0.2 0.4
March 169 | 21.9 | 10.6 12.2 6.1 5.8 3.2 3.2 1.3 1.6
April 25,5 | 383 | 11.1 18.0 6.0 6.7 2.7 3.4 1.0 1.8
May 16.8 | 24.2 | 10.6 13.4 5.8 7.0 2.5 3.3 0.8 1.7
June 20.6 | 255 | 12.6 15.5 6.8 7.4 2.7 3.8 0.8 2.0
July 148 | 16.9 9.1 11.1 5.0 5.2 2.2 2.3 0.7 1.2
August 8.8 10.6 5.6 6.8 3.3 3.5 1.8 2.1 0.7 1.2
September | 7.3 8.9 4.7 6.0 2.8 3.1 1.4 1.8 0.6 1.0
October 6.4 9.7 3.8 5.8 2.5 3.2 1.3 2.0 0.3 1.1
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November

6.5

10.5

3.8

6.1

2.4

3.7

1.4

2.3

0.5

1.3

December

5.7

79

3.0

5.3

1.7

2.9

0.7

1.6

-0.8

-0.1

" Negative values are discussed in Section I11-A, page 37.

D. Missouri River — Gavins Point to Nebraska City

As shown in Table 1 and discussed in previous sections, the daily flow data with the
shortest record in the reaches from Gavins Point to Nebraska City are the Gavins Point releases.
Analysis of the incremental flow data was done on the 47-year period 1956 to 2002 and the 105-

year period from 1898 to 2002 (see Table 14).

Table 14
Summation of Daily Incremental Flows by Month

Gavins Point to Nebraska City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 10.3 | 12.2 7.4 9.1 5.0 6.0 2.8 3.5 0.8 0.5
February 170 | 188 | 117 13.2 7.7 9.0 5.0 6.0 2.6 3.8
March 33.8 | 38.1 | 222 24.2 13.7 | 13.8 8.9 9.6 5.9 6.7
April 409 | 544 | 23.9 30.0 13.3 | 14.1 8.3 9.3 5.0 6.4
May 329 | 421 | 23.0 24.7 13.8 | 14.8 7.8 9.1 4.3 5.8
June 46.0 | 45.0 | 28.6 28.0 16.2 | 15.2 8.4 8.8 4.4 5.6
July 33.9 | 276 | 211 17.4 109 | 9.6 5.0 4.9 2.5 3.0
August 180 | 16.2 | 123 11.6 7.2 6.5 4.2 4.1 2.5 2.9
September | 15.4 | 14.7 | 10.6 9.9 6.5 6.4 3.9 4.0 2.5 2.7
October 14.3 | 16.7 9.3 10.0 6.6 7.1 4.1 5.1 2.7 3.6
November | 14.0 16.7 9.9 11.3 7.1 8.1 5.0 6.4 3.4 5.0
December | 11.8 | 14.3 8.3 10.5 5.9 7.3 3.3 5.2 0.6 2.2

E. Missouri River — Gavins Point to Rulo

As shown in Table 1 and discussed in previous sections, the daily flow data with the
shortest record in the reaches from Gavins Point to Rulo are the Gavins Point releases. Analysis
of the incremental flow data was done on the 47-year period from 1956 to 2002 and the 105-year
period from 1898 to 2002 (see Table 15).
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Gavins Point to Rulo in kcfs

Table 15
Summation of Daily Incremental Flows by Month

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 125 | 14.0 9.0 11.2 5.9 7.0 3.3 4.3 0.9 0.8
February 204 | 243 | 136 16.0 9.0 | 10.6 5.7 6.9 2.9 4.2
March 39.8 | 48.3 | 25.3 27.8 157 | 16.8 | 10.1 115 6.6 7.9
April 459 | 625 | 276 36.2 153 | 173 9.4 10.5 5.9 7.4
May 39.9 | 52.7 | 275 30.6 16.2 | 17.8 8.8 10.7 4.9 6.7
June 54.7 | 55.8 | 35.0 35.8 19.1 | 18.8 9.9 10.5 55 6.5
July 40.2 | 35.7 | 25.7 224 | 129 | 11.9 6.2 6.3 3.3 3.8
August 216 | 19.7 | 148 13.8 8.9 8.3 5.1 5.1 3.0 3.6
September | 19.5 | 195 | 13.0 13.0 8.0 8.2 4.7 4.9 2.9 3.6
October 17.0 | 199 | 115 13.0 7.7 8.4 5.0 5.9 3.1 4.6
November | 16.9 | 20.6 | 11.9 14.4 8.2 9.8 5.7 7.4 3.9 5.9
December | 146 | 17.6 9.6 13.3 6.7 8.4 3.8 6.0 1.0 3.1

F. Missouri River — Gavins Point to St. Joseph

As shown in Table 1 and discussed in previous sections, the daily flow data with the
shortest record in the reaches from Gavins Point to St. Joseph are the Gavins Point releases.
Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 16).

Table 16
Summation of Daily Incremental Flows by Month
Gavins Point to St. Joseph in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 153 | 175 | 11.2 13.3 7.3 8.5 3.6 4.6 0.7 1.0
February 24.1 29.3 16.4 19.1 109 | 12.7 6.5 8.1 3.3 4.5
March 454 | 56.8 | 28.6 317 | 179 | 193 | 115 | 126 7.5 8.8
April 52.2 69.2 31.8 41.7 176 | 19.6 10.6 11.5 6.8 8.3
May 476 | 63.3 | 32.3 365 | 18.7 | 21.1 | 10.2 12.3 5.6 7.5
June 65,5 | 66.4 | 41.0 412 | 224 | 222 | 116 12.3 6.9 8.0
July 49.3 | 448 | 313 266 | 16.2 | 14.9 7.6 7.7 4.5 5.6
August 26.2 | 240 | 17.8 17.3 | 10.8 | 10.2 6.2 6.3 3.8 4.4
September | 24.0 | 25.3 | 15.9 16.0 9.8 9.8 5.7 5.9 3.7 4.0
October 206 | 23.7 | 136 15.0 9.1 9.8 5.8 6.7 3.6 5.5
November | 20.5 | 23.7 | 14.1 17.2 95 | 112 6.7 8.3 4.5 6.8
December | 17.6 22.1 11.7 15.2 8.1 10.1 4.6 7.0 15 3.7
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G. Missouri River — Gavins Point to Kansas City

As shown in Table 1 and discussed in previous sections, the daily flow data with the
shortest record in the reaches from Gavins Point to Kansas City are the Gavins Point releases.
Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 17).

Table 17
Summation of Daily Incremental Flows by Month

Gavins Point to Kansas City in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 22.2 | 246 | 156 175 | 103 | 11.3 5.7 7.0 1.8 1.4
February 36.7 | 47.0 | 23.6 275 | 15.3 | 16.9 9.2 10.3 4.9 6.5
March 65.7 | 80.7 | 40.0 440 | 249 | 264 | 151 16.2 9.9 10.5
April 80.7 96.8 51.7 64.2 25.7 | 27.0 14.5 154 9.6 10.5
May 76.2 | 86.0 | 50.7 574 | 295 | 336 | 15.3 175 8.3 10.5
June 107.2 | 97.4 65.5 61.6 37.7 | 37.1 19.2 20.1 10.5 12.4
July 824 | 711 | 51.8 435 | 265 | 247 | 115 114 7.0 7.8
August 42.5 40.7 27.9 25.4 17.2 | 15.8 9.2 9.0 5.7 5.8
September | 41.3 | 443 | 254 23.7 15.7 | 147 8.6 8.4 5.1 55
October 35.2 | 451 | 214 22.3 13.2 | 134 8.3 8.9 5.7 6.8
November | 32.8 | 38.9 | 216 245 | 136 | 151 9.1 11.3 6.2 8.5
December | 26.7 | 32.1 | 16.9 21.9 116 | 141 6.8 9.7 2.9 5.7

H. Missouri River — Gavins Point to Waverly

As shown in Table 1 and discussed in previous sections, the daily flow data with the

shortest record in the reaches from Gavins Point to Waverly are the Gavins Point releases.

Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 18).
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Table 18
Summation of Daily Incremental Flows by Month
Gavins Point to Waverly in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 23.3 25.7 16.4 18.8 10.8 | 11.7 5.8 7.4 2.1 1.9
February 39.3 | 499 | 244 29.3 16.0 | 175 9.6 10.9 5.2 6.5
March 67.3 83.9 41.2 45.5 255 | 27.9 15.6 16.5 10.2 11.0
April 84.9 | 1029 | 53.2 674 | 26.7 | 28.3 | 15.3 16.1 | 10.0 | 10.8
May 789 | 943 | 53.2 60.7 | 305 | 351 | 15.7 18.2 8.5 11.1
June 111.1 | 105.3 | 67.4 648 | 38.7 | 38.7 | 20.1 21.1 | 109 | 126
July 84.3 74.5 54.1 46.3 274 | 26.1 12.1 12.2 7.4 8.2
August 43.6 | 425 | 28.6 26.0 | 175 | 16.7 9.6 9.5 5.9 6.2
September | 43.0 | 47.4 | 26.7 25.2 16.5 | 15.9 8.8 8.6 5.2 5.5
October 36.2 | 47.7 | 22.3 23.3 13.7 | 143 8.5 9.2 5.8 7.0
November | 34.0 | 40.6 | 22.3 25,5 | 14.0 | 156 9.5 11.9 6.4 8.9
December | 27.3 | 36.2 | 18.1 225 | 121 | 1438 7.1 10.1 3.2 5.7

I. Missouri River — Gavins Point to Boonville

As shown in Table 1 and discussed in previous sections, the daily flow data with the

shortest record in the reaches from Gavins Point to Boonville are the Gavins Point releases.

Analysis of the incremental flow data was done on the 47-year period 1956 to 2002 and the 105-

year period from 1898 to 2002 (see Table 19).

Table 19
Summation of Daily Incremental Flows by Month
Gavins Point to Boonville in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 325 | 355 | 20.9 235 | 14.1 | 15.0 7.8 9.0 3.7 3.3
February 55.7 | 704 | 33.9 40.1 | 20.8 | 224 | 124 | 134 6.8 8.3
March 95.2 | 120.6 | 55.8 659 | 339 | 36.3 | 20.7 199 | 133 | 127
April 118.4 | 144.0 | 69.9 894 | 36.4 | 39.7 | 204 | 20.2 | 13.0 | 14.0
May 104.6 | 135.7 | 69.4 848 | 419 | 470 | 216 | 238 | 11.7 | 144
June 140.8 | 136.5 | 86.3 83.2 | 46.4 | 46.7 | 257 | 26,5 | 135 | 14.8
July 103.4 | 105.9 | 63.9 58.3 | 32.1 | 324 | 148 | 14.8 8.9 9.5
August 525 | 52.7 | 33.6 320 | 215 | 20.3 | 118 11.7 7.3 7.6
September | 59.1 | 67.3 | 32.6 325 | 20.6 | 19.7 | 10.8 | 10.6 6.5 6.8
October 515 | 705 | 293 294 | 17.0 | 16.3 | 100 | 104 7.1 8.1
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J. Missouri River — Gavins Point to Hermann

As shown in Table 1 and discussed in previous sections, the daily flow data with the

shortest record in the reaches from Gavins Point to Hermann are the Gavins Point releases.

Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 20).

Table 20
Summation of Daily Incremental Flows by Month
Gavins Point to Hermann in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 63.7 | 69.5 | 37.0 421 | 23.8 | 248 | 14.2 14.3 8.6 7.5
February 90.1 | 109.6 | 56.4 68.3 | 329 | 372 | 200 | 215 | 125 | 13.0
March 136.6 | 168.6 | 88.1 | 102.3 | 54.6 | 60.3 | 34.7 31.3 | 209 | 194
April 176.3 | 200.6 | 103.9 | 127.2 | 59.0 | 69.6 | 35.0 | 348 | 21.9 | 20.6
May 160.2 | 1915 | 106.9 | 127.7 | 646 | 73.8 | 32.2 353 | 194 | 222
June 1947 | 189.2 | 126.1 | 121.1 | 67.1 | 715 34.2 37.3 194 | 221
July 139.3 | 139.3 | 82.7 79.9 | 426 | 429 | 213 | 222 | 130 | 14.2
August 69.7 | 68.2 | 44.1 424 | 286 | 27.2 | 16.8 16.8 | 106 | 11.2
September | 859 | 82.8 | 445 433 | 278 | 25.1 | 151 148 | 10.2 | 10.3
October 84.9 | 108.1 | 43.7 420 | 239 | 21.8 | 14.7 142 | 105 | 10.6
November | 81.1 | 106.0 | 44.8 585 | 25.8 | 27.9 | 16.6 18.1 | 11.1 | 123
December | 65.5 | 88.6 | 39.6 52.4 254 | 284 | 155 17.8 94 11.2

K. Missouri River — Gavins Point to St. Louis

As shown in Table 1 and discussed in previous sections, the daily flow data with the

shortest record in the reaches from Gavins Point to St. Louis are the Gavins Point releases.

Analysis of the incremental flow data was done on the 47-year period from 1956 to 2002 and the
105-year period from 1898 to 2002 (see Table 21).
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Table 21
Summation of Daily Incremental Flows by Month
Gavins Point to St. Louis in kcfs

Upper Decile | Upper Quartile Median Lower Quartile | Lower Decile
Month 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956- | 1898- | 1956-

2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002 | 2002
January 176.7 | 1919 | 1204 | 126.8 | 77.7 | 86.2 55.8 584 | 43.0 | 452
February | 229.9 | 267.7 | 156.3 | 186.0 | 107.6 | 125.0 | 65.8 | 70.8 | 48.7 | 55.2
March 343.0 | 404.9 | 248.9 | 288.4 | 179.5| 197.0 | 125.6 | 130.0 | 85.3 | 84.2
April 457.9 | 484.3 | 341.0 | 382.6 | 226.1 | 264.6 | 164.0 | 181.2 | 116.6 | 124.4
May 429.9 | 462.1 | 342.2 | 385.2 | 219.6 | 270.1 | 145.3 | 169.5 | 96.8 | 107.1
June 433.9 | 422.0 | 313.5 | 3285 | 203.0 | 214.7| 136.5 | 1424 | 90.6 | 93.4
July 329.9 | 338.8 | 228.8 | 235.9 | 150.8 | 167.2| 96.5 | 99.6 | 64.6 | 65.9
August 189.2 | 1915 | 132.3 | 1400 | 96.8 | 104.2 | 68.1 | 70.8 | 50.8 | 51.0
September | 191.2 | 191.2 | 122.0 | 127.0 | 84.1 | 91.1 | 62.8 | 69.7 | 45.2 | 46.1
October 207.8 | 238.8 | 130.8 | 137.0 | 79.8 | 90.5 | 53.7 | 59.3 | 42.0 | 425
November | 206.3 | 238.5 | 136.1 | 166.4 | 87.3 | 103.0| 609 | 714 | 46.0 | 50.7
December | 177.9 | 216.6 | 120.9 | 1483 | 786 | 1014 553 | 66.5 | 428 | 48.3

L. Ranking of Summation of Average Monthly Incremental Flows

For this section, the average monthly flows were output from the DRM. The flows from
each reach were added to produce a total flow from Gavins Point to each key location. Those
summed monthly average incremental flows were ranked from lowest to highest for each month
and are listed on Plates 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42.
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Gavins Point to Sioux City Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
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Gavins Point to Sioux City Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs
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1954
1923
1976

1907
1991
1956
1912
1920

1951
1955
1911
1915
1909

1919
1922
1900
1906
1899

1914
1969
1902
1959
1928

1905
2002
1908
1966
1997

1972
1994
1981
1973
1992

1965
1974
1987
1977
1970

1985
1995
1984
1980
1999

2000
1971
1975
1998
2001

1993
1986
1978
1979
1982



Gavins Point to Omaha Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily -~ LQ Daily —UQ Daily —LD Daily ~ UD Daily

Gavins Point to Omaha Incremental Flows
(Lower Values Expanded)

Flow in thousand cfs
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1898-2002 Data Plate 25
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1952
1971
1972
1954
1969

1977
1937
1960
1936
1957

1938
1967
1940
1959
1970

1929
1955
1944
1968
1925

1953
1935
1962
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1912
1930
1924
1950

1934
1932
1913
1945
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1905
1961
1941
1958
1949

1939
1942
1914
1975
1933

1915
1911
1943
1966
1908

1926
1917
1918
1919
1956

1909
1922
1927
1976
1898

1979
1951
1928
1946
1963

1923
1902
1921
1965
1901

1899
1907
1964
1974
1900

1916
1904
1947
1991
1906
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1990
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1998
1993

1995
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1992
2000
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1980

1985
1973
1984
1987
1983
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Year
1933
1936
1939
1937
1959

1940
1956
1935
1968
1942

1932
1931
1969
1950
1975

1957
1960
1914
1955
1929

1989
1928
1934
1938
1917

1922
1899
1925
1958
1964

1967
1930
1990
1918
1979

1978
1902
1977
1905
1926

1941
1972
1953
1924
1963

1913
1949
2001
1904
1951

1947
1911
1962
1912
1910

1981
1927
1923
1998
1954

1965
1961
1952
1944
2002

1901
1898
1900
1908
1919

1921
1970
1974
1920
1909

1903
1945
1973
1988
1986

1976
1946
1991
1906
1987
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1995
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1916
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1980
1948
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1985
1982
1996
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1971
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Year
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1934
1943
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1925
1968
1940
1964
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1981
1959
1958
1957
1955
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1956
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1928
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1947
1974
1918
1937

1922
1998
1941
1960
1991

1963
1898
1952
1942
1975

1967
1977
1917
1939
1989

1966
1914
1976
1904
1954

2000
1927
1970
1980
1944

1946
1932
1988
1999
1919

1924
1953
1902
1936
1996

1921
1969
1913
1905
1950

1908
1923
1938
1992
1982

1965
1907
1972
1920
1912

2001
1910
1900
1901
1916

1995
1948
1906
1915
1951
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1961
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1971
1930

1903
1984
1985
1945
1909

1962
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1994
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1929
1973
1979
1983
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45.4

Year
1933
1934
1935
1931
1968

1925
1943
1959
1938
1956

1963
1990
1957
1939
1926

1936
1981
1958
1946
1911

1977
1967
1932
1955
1940

1898
1954
1964
1941
1942

1930
1974
1989
1899
1961

1937
1928
1914
1971
1908

1970
1972
1905
1966
1988

1921
1950
1922
2002
1976

1953
1980
1902
1918
1945

1924
1904
1944
1910
1982

1917
1991
1923
1900
1973

1992
1907
1913
1919
1909

1948
1947
1903
1916
1975

1901
1927
1920
1906
1996

1915
2000
1912
1949
1994

1978
1952
1998
1985
1929

1979
1999
1987
1965
1951

1995
1986
1993
1962
1983

2001
1960
1969
1997
1984

Ranking of Average Monthly Flows
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Gavins Point to Omaha

Year
1933
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1931
1940
1955

1968
1956
1946
1935
1939

1925
1943
1911
1941
1936

1958
1926
1977
1967
1928

1924
1963
1989
1971
1938

1932
1981
1910
1937
1954

1957
1948
1900
1961
1930

1922
1966
1914
1970
1901

1988
1980
1976
1923
1947

1950
1964
1917
1949
1912

1959
1974
1990
2002
1902

1973
1921
1919
1953
1978

1965
1929
1904
1975
1918

1992
1942
1952
1903
1905

1944
1908
1945
1982
1962

1927
1898
1998
1987
1991

1906
1960
2000
1907
1969

1899
1909
1972
1916
1913

1994
1996
1915
1985
1979

1951
1999
1920
1983
1997

1993
2001
1984
1986
1995
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1968
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1958
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1932
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1970
1937
1940
1976
1900

1927
1952
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1949

1981
1913
1973
1948
1961
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1959
1978
1960

1963
1925
1902
1992
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1980
1950
1898
1965
1928
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1969
1905
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1901

1942
1982
1975
1957
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1919
1906
1916
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1947
1944
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1899
1990
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1904
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1983
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1984
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13.4
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16.8
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17.3
17.4
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17.8
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Year
1933
1936
1946
1931
1968

1934
1956
1926
1970
1911

1935
1932
1939
1930
1940

1977
1959
1941
1963
1966

1974
1955
1964
2002
1989

1958
1961
1980
1925
1988

1949
1960
1898
1918
1953

1976
1938
1965
1981
1950

1948
1937
1967
1975
1954

1973
1914
1942
1901
1912

1943
1913
1919
1928
1929

1971
1910
1991
1985
1952

1922
1957
1990
1947
1972

1979
1945
1899
1917
1924

1900
1921
1927
1906
1905

1903
1916
2001
1978
1908

1997
1987
1920
1982
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1907
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Year
1933
1946
1934
1932
1936

1931
1955
1968
1941
1926

1911
1938
1935
1958
1956

1970
1939
1954
1973
1959

1965
1952
1948
1922
1925

1914
1940
1989
1974
1988

1947
1967
1991
1957
1976

1929
1949
1966
1969
1919

1963
1977
1971
1930
1964

1898
1913
1981
1950
1918

1942
1980
1961
1943
1901

1990
1928
1985
2002
1917

1912
1924
1960
1910
1904

1902
1972
1953
1997
1937

1975
1899
1982
1927
2001

1945
1905
1920
1921
1908

1923
1909
1900
1962
1944

1916
1906
1978
1987
2000

1998
1986
1994
1983
1907

1903
1979
1992
1999
1995

1984
1951
1915
1996
1993
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Year
1934
1935
1933
1931
1956

1940
1937
1955
1953
1947

1946
1968
1939
1943
1974

1959
1911
1958
1991
1954

1970
1922
1925
1932
1936

1929
1945
1948
1963
1952

1967
1977
1966
1990
1899

2002
1917
1941
1973
1971

1930
1961
1949
1981
1927

1950
1988
1957
1898
1942

1919
1976
1901
1924
1912

1998
1969
1913
1960
1904

1980
1964
1914
1908
1989

2001
1923
1918
1944
1965

1910
1972
1928
1907
1902

1975
1920
1916
1997
1906

1921
1909
1926
2000
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1962
1905
1987
1982
1915

1996
1995
1983
1994
1999

1985
1978
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1903
1979

1938
1951
1992
1986
1993

o

=
© OPRORR RPOOUIR ONOWO CWEO® DoOIul AARRR RWNRFE RPRPOKRN®DO KOEONN NNOOR ROWWW WNNNFE RPROOO ©OOON NOUAR WWWWN RPROO®D NN ThWWN NRRROS

S ONOOO OGIUNUl TARRE POWKOEW WWEOWW WOWWWKW WWOWWW WWNRNN NN NN NRNRPN NNRNN NP RE RPRRRR PRPERE PRRRRE PRPRPOO0 00000 00000 00000

Pl
W o
o w©

16.1

Year
1933
1935
1934
1936
1955

1932
1931
1953
1939
1937

1940
1924
1945
1943
1929

1958
1942
1959
1949
1956

1947
1930
1969
1917
1963

1925
1910
1960
1974
1952

1970
1898
1967
1916
1913

1950
1922
1907
1901
1966

1988
1921
1941
1991
1927

1976
1964
1948
1981
1904

1989
1962
1899
1920
1977

1909
1938
1918
1912
1944

1954
1990
1957
1906
1911

1914
1968
1971
1900
1928

1926
1961
1903
1972
1975

1919
1923
1946
2002
2001

1908
1987
1951
1965
2000

1980
1905
1973
1998
1915

1999
1978
1902
1997
1994

1996
1979
1983
1985
1995

1982
1984
1993
1992
1986
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Year
1933
1934
1939
1936
1930

1935
1924
1937
1931
1969

1932
1943
1945
1938
1929

1968
1910
1940
1917
1955

1956
1947
1923
1898
1926

1958
1925
1927
1942
1907

1914
1944
1974
1913
1953

1916
1963
1967
1951
1966

1941
1921
1950
1901
1911

1949
1904
1962
1961
1976

1912
1899
1954
1965
1948

1946
1952
1959
1960
1964

1970
1928
1920
1957
1903

1989
1906
1990
1973
1922

2002
1908
1915
2000
1919

1902
1900
1988
1918
1980

1991
1981
1905
1977
1985

2001
1971
1987
1909
1978

1997
1975
1994
1999
1996

1972
1983
1995
1993
1992

1984
1998
1986
1979
1982
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1943
1929
1989
1944
1933

1932
1947
1968
1949
1938

1950
1935
1958
1934
1931

1961
1940
1953
1937
1924

1948
1956
1964
1955
1930

1939
1927
1967
1942
1945

1925
1936
1910
1912
1976

1946
1928
1960
1926
1963

1969
1914
1916
1952
1917

1957
1923
1922
1941
1966

1983
1901
1962
1951
1954

1904
1921
1990
1977
1906

1908
1898
1911
1903
1907

1919
1959
1913
1970
1900

1920
1965
1902
1899
1915

1981
1974
1905
1918
2002

1988
1980
1971
1909
1972

1978
1973
1987
1997
1991

1975
2000
1994
2001
1985

1996
1999
1992
1995
1998

1979
1993
1986
1984
1982



Gavins Point to Nebraska City Incremental Flows
Flow in thousand cfs

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
mMedian = Q =UQ =D ==UD —Median Daily -~ LQ Daily —UQ Daily —LD Daily ~ UD Daily

Gavins Point to Nebraska City Incremental Flows
(Lower Values Expanded)
Flow in thousand cfs
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10.

13.1
13.6
15.1
15.8
225

Year
1937
1936
1968
1925
1971

1912
1940
1957
1977
1924

1969
1913
1954
1972
1935

1905
1970
1915
1960
1967

1948
1941
1979
1982
1978

1955
1909
1991
1914
1959

1950
1944
1975
1908
1942

1929
1938
1930
1951
1958

1911
1956
1917
1961
1962

1963
1932
1943
1939
1949

1926
1918
1919
1952
1927

1945
1966
1934
1947
1922

1898
1964
1965
1988
1946

1923
1976
1928
1981
1990

1921
1901
1907
1900
1953

1931
1902
1916
1933
1989

1993
1899
1904
1992
1906

2001
1996
1995
1998
1997

1980
1920
1903
2000
2002

1994
1974
1985
1986
1999

1984
1987
1983
1973
1910

121

12.2
12.2
12.4
12.4
125

125
13.6
13.7
14.2
147

147
14.9
15.8
15.9
16.1

16.6
16.8
16.9
17.3
173

18.2
18.3
25.2
26.4
28.2

Year
1936
1914
1940
1939
1928

1917
1978
1933
1913
1937

1910
1956
1979
1912
1975

1957
1899
1924
1989
1923

1938
1942
1905
1990
1909

1955
1900
1902
1922
1969

1981
1918
1935
1901
1904

1959
1967
1941
1925
1977

1934
1964
1951
1929
1960

1958
1950
1898
1968
1965

1972
1944
1963
1949
2001

1927
1947
1961
1926
1921

1962
1903
1908
2002
1932

1931
1920
1911
1953
1991

1992
1945
1954
1993
1946

1980
1995
1906
1976
1970

1986
1988
2000
1998
1919

1985
1948
1987
1996
1943

1930
1999
1982
1994
1952

1915
1973
1907
1974
1966

1916
1997
1971
1983
1984
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12.6

12.7
12.8
12.8
12.9
13.0

13.2
13.2
133
135
13.6

13.8
14.1
141
14.1
147

14.8
14.8
14.8
15.0
153

154
15.9
16.2
16.2
16.3

16.4
17.2
17.4
17.6
177

18.1
18.3
18.3
18.4
19.0

19.2
20.2
20.7
21.6
21.7

21.9
222
22.3
22.9
22.9

23.0
245
245
24.7
25.8

26.4
26.4
28.0
284
29.2

29.5
317
32.4
32.8
32.8

33.7
345
34.6
38.9
40.5

43.6
43.7
44.6
45.7
48.0

1925
1928
1926
1943
1981

1899
1918
1934
1968
1935

1911
1957
1990
1956
1964

1931
1940
1991
1917
1898

1933
2002
1967
1941
1977

1927
1955
1914
1976
1996

1942
1947
1904
2000
1975

1958
1959
1970
1989
1923

1946
1954
1913
1921
1924

1922
1939
1998
1999
1988

1992
1966
1974
1920
1944

1937
1908
1980
1902
1907

1960
1900
1938
1963
1906

1953
1952
1972
1982
1995

1910
1901
1912
1919
1950

1932
1930
1961
1905
1965

1915
2001
1936
1916
1969

1985
1945
1997
1951
1948

1971
1909
1903
1984
1994

1986
1962
1987
1978
1973

1993
1949
1929
1983
1979
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11.0

1.1
11.3
123
12.3
12.3

12.4
12.6
12.8
131
13.2

133
13.8
13.8
13.8
14.4

14.6
15.0
153
15.6
15.8

16.1
16.1
16.3
16.5
16.7

16.7
16.8
16.8
19.2
19.6

19.9
20.5
211
213
22.7

22.9
243
24.8
254
255

25.9
21.7
28.1
29.6
30.7

311
317
317
33.0
34.9

35.7
36.2
37.2
39.5
41.5

44.0
45.1
452
48.1
50.2

51.3
54.4
55.1
65.6
80.4

Year
1925
1990
1898
1981
1934

1935
1956
1943
1968
1955

1989
1938
1942
1940
1967

1946
1936
1911
1926
1908

1933
1957
1941
1899
1939

1963
1937
1931
1977
1954

1932
1914
1921
1959
1964

1972
1988
1982
2002
1976

1991
1961
1930
1966
1971

1992
1928
1924
1958
1970

1948
1953
1910
1950
1900

1974
1905
1907
1996
1909

1923
1945
1902
1980
1947

1975
1903
2000
1917
1994

1918
1904
1944
1922
1913

1973
1949
1906
1916
1915

1901
1979
1985
1952
1978

1920
1998
1919
1999
1927

1951
1965
1995
1912
1987

1986
1993
1929
1962
1997

2001
1983
1969
1960
1984
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10.4

10.4
10.6
10.7
10.7
10.9

10.9
12.0
125
12.6
12.6

12.7
13.3
135
135
14.8

14.9
15.1
153
15.4
155

15.8
15.9
15.9
16.3
17.4

175
18.0
18.0
18.1
18.1

18.3
18.4
18.5
18.8
19.4

19.9
20.0
20.4
21.0
21.3

22.0
22.8
22.9
243
245

24.6
24.8
25.1
25.7
25.7

26.3
27.2
27.4
21.7
27.9

28.6
29.8
29.9
30.2
30.3

30.7
311
31.8
37.6
39.4

40.4
40.8
44.3
55.8
65.0

Gavins Point to Nebraska City
Ranking of Average Monthly Flows

Year
1926
1934
1911
1955
1925

1940
1989
1956
1946
1941

1968
1939
1967
1943
1914

1928
1981
1901
1924
1936

1931
1948
1937
1963
1958

1932
1923
1966
1990
1977

1910
1988
1970
1947
1938

1933
1957
1954
1976
1900

1961
1922
1935
1992
2002

1975
1907
1964
1912
2000

1980
1921
1991
1974
1902

1917
1949
1994
1978
1950

1908
1969
1971
1953
1918

1927
1906
1942
1898
1962

1945
1909
1998
1959
1965

1952
1973
1979
1919
1996

1987
1972
1982
1905
1930

1985
1944
1913
1960
1916

1904
1929
1951
1997
1899

1903
1999
1915
1993
1983

1986
1920
2001
1995
1984

Jun Year
1911
1926
1956
1933
1936

1989
1934
1931
1988
1912

1922
1939
1955
1968
1941

1910
1976
1981
1938
1977

1958
1948
1970
1946
1937

1913
2002
1901
1966
10.5 1974

10.6 1992
11.1 1900
114 1921
12.0 1940
12.6 1978

13.3 1927
13.6 1959
13.9 1972
14.4 1961
14.6 1950

14.7 1963
15.0 1979
15.5 1930
15.6 1906
15.7 1985

15.7 1969
16.2 1975
16.9 1932
17.1 1952
17.3 2000

18.0 1987
18.8 1943
19.0 1964
19.4 1918
19.7 1949

19.7 1898
20.4 1980
20.6 1914
20.6 1905
21.0 1953

21.4 1997
21.4 1965
22.0 1920
221 1973
22.2 1990

22.4 1960
22,5 1909
22.7 1928
22,9 1942
23.7 1925

23.7 1994
23.8 1957
245 1935
24.6 1916
26.1 1982

26.1 2001
26.5 1986
26.8 1902
27.8 1971
27.9 1954

28.3 1991
322 1919
34.5 1998
345 1907
34.6 1899

34.7 1944
36.7 1945
36.8 1999
37.2 1962
37.9 1923

38.2 1924
39.0 1996
39.7 1951
40.5 1904
43.5 1947

47.0 1929
48.4 1993
48.8 1995
52.8 1917
56.8 1983

57.3 1967
64.2 1903
67.6 1915
69.7 1908
102.1 1984
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Plate 28

Jul Year
1.3 1926
1936
1911
1934
1974

1946
1940
1931
1956
1968

2002
1970
1941
1939
1976

1955
1933
1988
1981
1980

1963
1977
1966
1901
1932

1989
1975
1954
1961
1959

1935
1912
1898
1953
1964

1991
1930
1937
1910
1948

1985
1938
1918
1913
1960

1990
1972
1942
1971
1973

11.7 1949
12.0 1925
12.4 1952
12.5 1943
12.5 1967

12.7 1979
12.9 1987
13.0 1997
13.1 1957
13.8 1914

13.8 1965
14.8 2001
14.8 1978
15.7 1928
15.7 1950

15.7 1906
16.1 1919
16.4 1958
16.4 1900
16.4 2000

17.4 1945
17.9 1992
18.1 1982
19.0 1947
19.1 1969

19.8 1903
21.8 1995
22.1 1994
22.2 1996
22.7 1998

22.7 1921
23.0 1986
23.4 1924
23.6 1922
24.4 1916

24.4 1962
26.2 1999
26.2 1917
27.0 1944
27.3 1927

28.2 1899
28.2 1929
28.2 1951
28.7 1905
31.5 1920

33.4 1908
33.9 1984
35.1 1923
40.0 1909
41.7 1904

41.7 1907
41.9 1983
49.4 1902
785 1915
107.6 1993
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12.8

12.9
12.9
13.2
13.3
135

135
13.8
14.0
14.1
14.4

14.9
14.9
15.4
15.4
16.1

16.7
17.3
17.6
17.9
20.0

22.8
274
28.6
384
48.1

Year
1911
1936
1934
1941
1946

1955
1931
1970
1933
1991

1926
1989
1976
1968
1988

1956
1939
1974
1971
1938

1947
1935
1913
1969
1965

1973
1940
1901
1980
1943

1963
1914
1954
1967
1990

1975
2002
1949
1942
1957

1964
1912
1961
1953
1997

1985
1977
1922
1937
1952

1898
1972
1930
1919
1932

2001
1945
1966
1981
1910

2000
1959
1925
1929
1978

1960
1918
1909
1950
1948

1924
1994
1944
1982
1987

1928
1958
1979
1917
1904

1962
1995
1906
1920
1998

1984
1923
1986
1900
1921

1902
1992
1983
1908
1927

1905
1916
1999
1899
1996

1951
1907
1903
1993
1915
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10.1

10.3
10.4
10.5
10.6
10.6

10.7
10.8
11.0
11.2
113

12.2
12.3
12.3
12.4
125

13.1
14.2
14.2
14.4
14.4

15.7
16.4
17.4
18.4
18.7

21.9
232
23.7
26.8
271.2

Year
1940
1991
1953
1956
1939

1955
1974
1947
1911
1990

1934
1937
1954
1971
1943

1976
1968
1931
1945
1935

2002
1970
1936
1988
1959

1967
1946
1980
1901
1981

1969
1950
1912
1922
1932

1941
1966
1952
1963
1958

1933
1913
1961
1917
1975

1948
1998
1929
1925
1957

2000
1927
1899
1949
1944

1924
1960
1964
1898
2001

1923
1997
1904
1994
1919

1977
1995
1972
1973
1930

1942
1999
1908
1906
1989

1909
1910
1978
1962
1979

1982
1996
1987
1907
1928

1985
1920
1916
1984
1914

1900
1921
1992
1918
1983

1938
1902
1965
1915
1951

1926
1905
1986
1993
1903
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12.0

12.4
125
12.9
13.3
13.4

13.9
15.6
16.6
17.6
17.9

18.0
18.4
20.2
20.5
29.9

Year
1940
1936
1939
1924
1937

1935
1953
1934
1943
1991

1956
1974
1931
1955
1942

1933
1958
1947
1945
1922

1990
1989
1917
1988
1976

1932
1963
1910
1907
1941

1948
1975
1966
1949
1916

1938
1944
1925
1967
1959

1899
1964
1952
1981
1913

1980
1950
1971
1960
1898

1954
2002
1969
1970
1901

1909
1957
1977
1972
1987

1928
2000
1978
1920
2001

1962
1904
1906
1914
1927

1994
1912
1929
1999
1961

1997
1921
1996
1968
1911

1979
1930
1998
1908
1900

1918
1919
1923
1903
1951

1905
1926
1985
1946
1995

1983
1965
1992
1915
1984

1982
1993
1973
1902
1986
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10.6

10.8
10.8
11.0
11.2
11.4

12.3
12.4
12.6
12.8
13.6

14.