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PURPOSE AND SCOPE.

This report summarizes the past year's regulation activities at storage projects within the
boundaries of the Kansas City District (District) that are operated for flood control by the Water
Management Section staff. It also summarizes major work items affecting the projects, and it
outlines briefly the programs ongoing or proposed for the year ahead. Topics discussed in the
report include recent weather patterns, project accomplishments, current project operations;
major regulation problems and proposed solutions; lake regulation manuals; data collection
programs and procedures; ongoing studies, and personnel of the Water Management Section.
The reporting period for Water Management Section activities covers the operating year from
August 1, 2006, through July 31, 2007, with additional discussion on proposed operations and
studies programmed through calendar year 2008. Preparation of this report is in conformance
with paragraph 13b of ER 1110-2-240, dated October 8, 1982.

LAKES IN THE KANSAS CITY DISTRICT.

The Kansas City District includes the watershed of the Missouri River from Rulo,
Nebraska, (river mile 498.1 above the mouth) to the junction of the Missouri and Mississippi
Rivers near St. Louis, Missouri. During the period covered by this report, 29 storage projects, at
which the Corps of Engineers (Corps) has either complete or partial water control
responsibilities, were in operation within the District. There are 18 Corps of Engineers lakes and
11 Bureau of Reclamation lakes. The location of each lake and reservoir in the District is shown
on Plate 1, and a summary of engineering data outlining the physical characteristics of each
project is included as Plates 2A through 2E.

PROJECT FUNCTIONS AND GENERAL PLAN.

Functions served by storage facilities in the Kansas City District include: flood control,
irrigation, water supply, low flow and navigation supplementation, water quality, hydropower,
recreation, and fish and wildlife. Most functions except flood control are normally provided
through the regulation of storage contained in the multipurpose pool. Releases from
multipurpose storage are controlled by the manipulation of gates or other means in accordance
with plans, schedules, and ratings prepared in advance to meet various conditions of inflow and
demand. The general plan for regulation of flood control storage is to evacuate all accumulations
in the flood control space as rapidly as downstream channel capacities and flow conditions
permit. Should the top of the flood pool be exceeded, criteria have been developed for each
project that schedule releases with an aim toward safeguarding the structure. Downstream
interests are warned of the possibility of flooding should a surcharge operation appear likely.
Although the storage space in the flood control pool is normally evacuated as quickly as
downstream conditions allow, release schedules may be modified at times to serve beneficial
purposes such as fish and wildlife enhancement.



CLIMATOLOGIC AND HYDROLOGIC CONDITIONS.

August 2006

Heavy rains fell across eastern Nebraska, southern lowa, northern Missouri, and northeastern
Kansas during the month of August. The heaviest amounts (4.0 to 6.5 inches) fell over east-
central Nebraska upstream of Rulo into northwestern Missouri. Farther south, only light
precipitation fell at best across central and southern Missouri, prompting the eastward expansion
of abnormally dry (DO) to severe drought (D2) conditions in these areas. Another round of good
rains (2-4 inches) fell over southern lowa and Rathbun Lake where severe drought conditions
(D2) were eliminated. Both long- and short-term climatic indicators agreed in showing large
deficits on the year for west-central Missouri, where an area of extreme drought (D3) was
introduced. By the end of August, thunderstorms brought moderate to heavy rains to eastern
Kansas, northwestern Missouri, and southern lowa. The heaviest rains (up to 5 inches) fell in
west central Missouri, eliminating the extreme drought (D3) and reducing the severe drought
(D2) drought areas for Smithville, Longview, and Blue Springs Lakes. However, moderate
drought (D1) and severe drought (D2) drought areas continued for eastern Colorado,
southwestern Nebraska, and northwestern Kansas. Severe and extreme drought conditions (D2
and D3) continued for central Missouri, including portions of Truman Lake, Lake of the Ozarks,
Pomme de Terre Lake, and Stockton Lake. The remainder of Kansas, lowa, and Missouri were
abnormally dry (DO).

September 2006

In September, below normal temperatures prevailed over much of the District. Rainfall was
abundant with 2-4 inches falling in eastern Nebraska, northern Kansas, northwestern Missouri,
and southern lowa. These rains helped abnormally dry conditions (DO0) around the Rathbun Lake
area. However, the central Missouri River basin, and the Osage River basin of Missouri
continued in an extreme drought (D3). In eastern Colorado, western Kansas, and western
Nebraska, long term drought conditions continued while short term periods of rain occurred.

October 2006

October saw little or no rain in eastern Colorado and western Nebraska. The dry month led to
the significant expansion of both an agricultural and hydrologic extreme drought condition (D3)
from southeastern Kansas along the Marmaton River basin into western Missouri, including the
Stockton Lake, Pomme de Terre Lake, Truman Lake, and Lake of the Ozarks. For this area,
precipitation totals for the past year were at least a foot below normal.

November 2006

Dry weather continued into November for the District. However, the extreme drought (D3) in
southeastern Kansas, western and central Missouri improved slightly. This area was upgraded to
severe drought (D2). The remainder of Missouri, Kansas, western Nebraska, and eastern
Colorado continued in abnormally dry conditions (D0) to moderate drought conditions (D1).

December 2006

A major winter storm developed over Missouri in early December bringing ice and significant
snow. Snowfall amounts from 7 to 14 inches and greater were common across the Missouri



Osage River and central Missouri River basins as the storm tracked northeastward. This
improved conditions to moderate drought (D1) for those areas. Hydrologic abnormally dry
conditions (DO0) continued just north of the Missouri River near Jefferson City northeastward into
the Chariton River basin. Elsewhere, light to moderate precipitation was not sufficient in
improving moderate drought conditions (D1) for southwestern Nebraska. Persistent dry weather
led to some expansion of abnormally dry (DO) in eastern Nebraska and northeastern Kansas,
while D1 edged northward toward central Kansas. Lakes and reservoirs in eastern Colorado
remained at low levels even as heavy snow fell across the Colorado plains. However, drought
conditions improved to near normal across eastern Colorado.

January 2007

Two winter storms provided improvements to the drought status in southeastern Nebraska,
northwestern Missouri, and southern lowa. These areas were finally near normal. In western
Kansas, drought conditions were also back to normal where up to 5 inches of precipitation were
recorded. Healy, Kansas, observed 4.70 inches of precipitation, while Leoti, Kansas, recorded
5.37 inches for the week. In the central portion of the state, abnormally dry (D0O) and moderate
drought (D1) were also improved. By mid-January another winter storm brought devastating
freezing rain and sleet in totals of 3-5 inches to southeastern Kansas and southwestern Missouri.
This precipitation eased drought conditions in these areas up from a moderate drought (D1) to
abnormally dry (DO0). At the end of January, snow (2-6 inches generally but up to 10 inches)
blanketed much of southern Nebraska, northern Kansas, northern Missouri and southern lowa.
Since mid-December, frequent precipitation produced short-term surpluses in these areas.
However, hydrologic abnormally dry conditions (DO) remained in southwest and northeast
Missouri where long-term deficits remained. In addition, drought conditions persisted in the
upper Midwest and northern Plains, with little or no precipitation, moderating temperatures
(weekly departures +4 to +8F), and an increasing shallow snow pack.

February 2007

February began as a very dry month for most of the District. However, rainfall amounts of 1-3
inches ended the hydrologic dry conditions (DO) across most of southwestern Missouri. By
Saturday, February 24, a strong low pressure system over Kansas was spreading rain, snow, and
ice across the District. This storm eliminated the abnormally dry conditions (DO) in the vicinity
of Rathbun and Long Branch Lakes. In northeastern Colorado, although storm amounts were
modest, moderate drought (D1) retreated northward based on estimated soil moisture and
cumulative precipitation totals. Weekly amounts exceeding 0.5 inches resulted in a slight
reduction in the abnormally dry (D0) and moderate drought (D1) area in Kansas. Most of the
District ended the month near normal with the exception of abnormally dry conditions (DO) in
extreme southwestern Nebraska.

March 2007

Drought conditions continued to improve across the District during March. Abundant rains (2
inches or more) fell across southeastern Kansas, helping to eradicate the lingering pocket of
severe drought (D2) and reducing the coverage of abnormal dryness (D0O) and moderate drought
(D1), which was already west of the Marmaton and Marais des Cygnes Rivers. A major storm
tracked into the District March 28-30 and brought severe weather and heavy rains. By March



30th, flood watches and warnings stretched across Kansas and Nebraska. The heavy rains
eliminated the lingering dryness in Kansas, which saw up to 5 inches of rain from Wednesday to
Saturday.

April 2007

April began dry with colder than normal temperatures across the District. Spring rains began
again in mid-April with 1-2 inches of rain in Nebraska and Kansas. With frequent and ample
precipitation across most of the central Plains since January, accumulated surpluses of 2 to 6
inches during the past 30-, 60-, and 90-days were noted. This wet weather, in combination with
occasional cold outbreaks, shrunk the areal coverage of long-term drought in southwestern
Nebraska, and northeastern Colorado. April ended wet over much of the District. Many
locations received in excess of 2 inches of rain the last week of April, with some lowland
flooding taking place as well. In response to the recent wet pattern, improvements were made to
the current drought situation around Harlan County Lake. Drought conditions with DO, D1 and
D2 designations were pushed farther to the west. Much of the lingering drought in Nebraska was
due to long-term hydrologic impacts in the region.

May 2007

On May 5™, a very moist and unstable air mass dominated the District with an area of very high
moisture in the lower atmosphere centered over eastern Kansas / Nebraska and western Missouri
/ lowa. A disturbance in the upper atmosphere with a lot of energy was moving northeastern into
western Kansas. A surface low pressure center was located over northeastern Colorado with an
associated cold front extending southward along the Colorado / Kansas border. A dry line (a
boundary between dry and humid air masses) developed ahead of the cold front with dry air
moving eastward out of Colorado from the Rocky Mountains. A line of thunderstorms
developed along the dry line during the afternoon hours from west of Concordia to near Wilson
Lake southward to the Kansas / Oklahoma border. In the meantime another area of storms was
moving out of eastern Nebraska into western lowa with very heavy rain. The morning of May
6", the low pressure center had weakened and dissipated while the cold front became parallel
with the upper level wind flow causing it to become stationary across western Kansas. The line
of storms over central Kansas moved eastward, increased in intensity and coverage, and
extended from south-central, lowa to Chillicothe, MO southwestward to Kansas City and to
Wichita, KS. With the assistance of upper atmospheric energy this line of storms developed into
a Mesoscale Convective Complex (MCC). The MCC produced a “training effect” of waves of
excessive rainfall as storms regenerated and moved northeastward across the same areas of
western lowa, eastern Nebraska, eastern Kansas, and western Missouri. In the meantime,
another line of thunderstorms developed along the stationary cold front over central Kansas from
near Manhattan southward to the Kansas / Oklahoma border. During the early morning hours of
May 7", the stationary front across western Kansas began to move eastward again as a cold
front. This allowed the line of storms over central Kansas to finally begin to move eastward with
still heavy rainfall. However, the atmosphere began to stabilize behind the MCC. Therefore,
rainfall intensity began to decrease very rapidly. By late afternoon, most of the rain had moved
through Missouri and east of the Mississippi River.

Rainfall Totals:
Topeka — Forbes Field Airport — 8.78”



Logan, IA —-7.98”

Randolph, IA - 7.87

Omaha, NE — 7.46”

Hiawatha, KS - 6.97”

Perry Lake, KS — 6.81

Maryville, MO - 6.62”

Longview and Blue Springs Lakes, MO — 6.56”
Tuttle Creek Lake, KS - 6.10”

On May 23-24, another round of flooding rains hit the same areas with an additional 2-4 inches
of rain with isolated amounts of 6 inches.

June 2007

As the month of June began, drought conditions were near normal with a few of exceptions.
Abnormally dry conditions (D0) crept back into extreme eastern Colorado and western Kansas
along with the eastern Missouri River basin. However, on Wednesday, June 27", a north
flowing low level jet about 3,000 ft in the atmosphere brought a very moist atmosphere from the
Gulf of Mexico due north into eastern Kansas and western Missouri. With this air mass in place,
a “cut off” low pressure center at 18,000 ft moved very slowly into extreme southern Oklahoma.
A “cut off” low means that there are very little, if any, steering currents above the low to move it.
So, the low center is virtually cut off from any steering currents. At the jet stream level of
33,000 ft, wind flow diverged over eastern Kansas setting the stage for a very unstable
atmosphere. As moisture flowed northward from the Gulf and westward around the “cut off”
low, heavy rain developed over eastern Kansas. With little or no steering currents, this rain
continued to develop over the same areas of the Osage basin, but remain nearly stationary. The
hardest hit areas were along the Marais des Cygnes river, near Osawatomie and La Cygne,
Kansas and then eastward into Bates County, Missouri along the South Grand River. On
Thursday, June 28", moisture continued to flow northward from the Gulf. However, the “cut
off” low retrograded, moving back westward from the direction it came. This caused the nearly
stationary area of rain to move farther into southeastern Kansas.

On Friday, June 29", the “cut off” low remained nearly stationary with moisture continuing to
flow northward into eastern Kansas and western Missouri. More rounds of heavy rain developed
over the Osage basin with rainfall rates reaching 2-3 inches per hour. Finally, Saturday June
30", winds in the upper atmosphere increased allowing the “cut off” low to begin to move
eastward slowly. Thus, heavy rain continued in eastern Kansas and then began to move into
western Missouri. As the rain progressed eastward, the low level moisture flow shifted eastward
as well. This allowed the heavy rain area to begin to weaken and eventually dissipate as it
reached central Missouri.

5 Day Rainfall Totals:

City County Rainfall in Inches
Pleasanton Linn, KS 15.80
Mound City Linn, KS 15.01
La Cygne Linn, KS 14.90
Trading Post Linn, KS 13.28
Butler Bates, MO 12.11



Drexel Cass, MO 12.10
Harrisonville Cass, MO 11.85
Stanley Johnson, KS 10.62
City County Rainfall in Inches
Urich Henry, MO 10.02
Paola Miami, KS 9.86
Osawatomie Miami, KS 8.70
NWS Pt. Hill Cass, MO 8.19
Clinton Henry, MO 7.30
Whiteman AFB Johnson, MO 6.54
Otterville Cooper, MO 6.29
Higginsville Lafayette, MO 6.26
Olathe Johnson, KS 6.14
Lee’s Summit Jackson, MO 5.72

July 2007

Abnormally dry conditions (D0) continued for extreme eastern Colorado and western Kansas.
These conditions also developed due to the lack of rain, over southeastern Nebraska,
northeastern Kansas, southern lowa and northern Missouri. By the end of the month, abnormally
dry conditions spread southward to include the entire Missouri River basin.

PROJECT ACCOMPLISHMENTS.

Operating purposes at storage projects in the Kansas City District include flood control,
irrigation, water supply, low flow and navigation supplementation, water quality, hydropower,
recreation, and fish and wildlife. Project accomplishments in each of these functional areas, for
the period covered by this report, are described briefly in the following subparagraphs.

Table 1: Flood Reduction Benefits
(Thousand Dollars)

Flood Control.

Stream flow regulation Project Fiscal Year 2007 Cumulative

i i Clinton Lake, KS $143 $961,955

by storage_ prOJ_ect_s in the Harlan County Lake, NE $27 $177,563
Kansas City District began Harry S Truman Resv., MO $2,021 $1,843,135
i i Hillsdale Lake, KS $0 $31,910
\Iiv;ﬂ]e trl]l'? g:;rltraery()f ngjBn ODOéI; Kanopolis Lake, KS $364 $1,523,908
. Little Blue River Lakes, MO $0 $50,813

i Long Branch Lake, MO $0 $48,299

By o |
Milford Lake, KS $248 $1,193,610

it Perry Lake, KS $804 $4,986,271

control Storage’ benefltlng Pomme De Terre Lake, MO $0 $66,210
downstream damage centers. Pomona Lake, KS $34 $197,266
i Rathbun Lake, IA $2 $147,031
Since . then, S tre_am TIOW Smithville Lake, MO $318 $846,554
regulation by District projects Stockton Lake, MO $0 $201,347
i Tuttle Creek Lake, KS $1,681 $5,645,346

EaS -IE)-:OdUCG?- ﬂ?og re.dUCt::ﬁn Wilson Lake, KS $4 $1,381,079
Enetits estimate In € TOTALS $3,656 $19,498,130




millions of dollars annually. In addition to the Corps of Engineers lake projects, local protection
projects in the form of levees, floodwalls, and channel improvements also have provided flood
reduction benefits amounting to millions of dollars. Federal and private agricultural levees along
with temporary storage of flood flows in the main stem reservoir system above Sioux City
provide additional benefits within the District. During the reporting period, all of the District
lakes except Harlan County and Wilson stored water in the flood control pools. On 1 July 2007
Truman Lake experienced an inflow of 191,000 cfs and on 12 July 2007 crested at 730.22 feet,
the sixth highest on record. Flood reduction benefits during Fiscal Year (FY) 2007 credited to
all Corps lake projects in the District were $3,655,614,000. During the same period, benefits
credited to Section 7 Bureau of Reclamation projects within the District totaled $13,802,000.
The accumulated total of flood control benefits for Bureau projects within the District totaled
$1,736,836,000. The upstream main-stem projects are responsible for additional flood damage
reductions along the Missouri River within the Kansas City District reach. A compilation of
flood reduction benefits at Corps Lakes in the District is shown in Table 1 above. The majority
of the FY 2007 flood reduction benefits were incurred during the month of July 2007.

Irrigation.

Irrigation data has been obtained from the Bureau of Reclamation (Reclamation) 2006
and 2007 Annual Operating Reports. Harlan County Reservoir released 10,687 ac-ft of irritation
water during the May-August period. This was the second year in a row that irrigation releases
were made.

ACRES IRRIGATED IN 2006 AND 2007

Acres Acres to be
Irrigated Irrigated
Irrigation District and Canal Available in 2006 in 2007
Mirage Flats Irrigation District 11,662 11,092 11,100
Mirage Flats Canal
Ainsworth Irrigation District 35,000 34,452 34,500
Ainsworth Canal
Twin Loups Irrigation District
Above Davis Creek 34,053 34,040 34,000
Below Davis Creek 20,851 20,861 20,900
Total Twin Loups Irrigation District 54,904 54,901 54,900
Frenchman Valley Irrigation District 9,292 0 2,000
Culbertson Canal
H & RW Irrigation District 11,915 0 0
Culbertson Extension Canal
Frenchman-Cambridge Irrigation District
Meeker-Driftwood Canal 16,855 0 0
Red Willow Canal 4,797 0 0
Bartley Canal 6,353 5,722 0
Cambridge Canal 17,664 15,077 15,500
Total Frenchman-Cambridge Irrigation District 45,669 20,799 15,500



Almena Irrigation District 5,764 0 2,000
Almena Canal

Bostwick Irrigation District in Nebraska

Franklin Canal 10,920 0 0
Naponee Canal 1,650 0 0
Franklin Pump Canal 2,090 0 0
Superior Canal 5,848 0 3,000
Courtland Canal (Nebraska) 1,946 0 0

Total Bostwick Irrigation Dist. in Nebraska 22,454 0 3,000
Kansas-Bostwick Irrigation District

Courtland Canal above Lovewell 13,378 5,925 1,000
Courtland Canal below Lovewell 29,122 22,655 23,000
Total Kansas-Bostwick Irrigation District 42,500 28,580 24,000
Kirwin Irrigation District 11,465 0 8,000
Kirwin Canal

Webster Irrigation District 8,537 0 0
Osborne Canal

Glen Elder Irrigation District 10,370 6,693 6,700
TOTAL PROJECT USES 269,532 156,517 161,700
Non-Project Uses 700 0 700
Hale Ditch

TOTAL PROJECT AND NON-PROJECT 270,232 156,517 162,400

Precipitation was below normal at 13 of the 16 Bureau of Reclamation dams in Kansas and
Nebraska. Glen Elder Dam recorded zero precipitation for the month of January while six project
dams recorded zero precipitation for the month of February.

Precipitation during May, June and July was generally below normal throughout the basin.
All Reclamation dams recorded below normal precipitation during May and June. August and
September precipitation improved considerably. Kirwin Dam recorded the greatest August
precipitation total ever for the month. Temperatures in August and September were generally normal
throughout the projects area.

October was generally wetter than normal while November was generally drier than normal.
Precipitation during November was only 24 percent of normal over the Reclamation projects.
Precipitation during December was well above normal at all project dams. December precipitation
was the greatest ever recorded for the month at13 of the 16 Reclamation dams.

The State of Colorado makes Bonny Reservoir storage water available to Hale Ditch and
other natural flow appropriators under short-term water service contracts. Most of the 700 acres
served by Hale Ditch are now owned and operated by the Division of Wildlife. During calendar
year 2006 and the first half of calendar year 2007, the Colorado Water Commissioner did not



direct that reservoir inflows from the South Fork of the Republican River and Landsman Creek
be passed through Bonny Reservoir into Hale Ditch. Likewise, the Colorado Department of
Natural Resources did not request storage releases for irrigation purposes into Hale Ditch.

Municipal and Industrial Water Supply and Water Quality Control.

Three municipalities and one rural water district have executed water service contracts
for full or supplemental water supplies from three Reclamation reservoirs. A contract with the
city of Norton, Kansas, provides for a maximum annual usage of 1,600 AF from Keith Sebelius
Lake (Norton Dam). A contract with Beloit, Kansas, provides for a maximum annual usage of
2,000 AF from Waconda Lake. Waconda Lake also provides up to 1,009 AF of water for a
contract with the Mitchell County Rural Water District No. 2. Based on the current State of
Kansas Certificate of Appropriation, water usage is not to exceed 737 AF per calendar year. A
contract with the City of Russell, Kansas, provides for a maximum annual usage of 2,000 AF
from Cedar Bluff Reservoir.

During calendar year 2006, the City of Norton used 456 AF of storage from Keith
Sebelius Lake for municipal purposes. Storage releases made from Waconda Lake for the city of
Beloit totaled 754 AF, with an additional 5,596 AF bypassed for downstream water quality
control as directed by the State Water Commissioner. Releases of 837 AF were made to the
Mitchell County Rural Water District No. 2 from Waconda Lake. 1,683 AF was released from
Cedar Bluff Reservoir during 2006 for the City of Russell. The State of Kansas took 1 AF of
water for the fish hatchery downstream of Cedar Bluff Dam.

Twenty three water supply contracts exist between the Corps of Engineers and the State
Agencies at 14 lakes, for lake storage space, annual withdrawals, or surplus water. Contracts
exist with eleven other municipalities and rural water districts within Kansas, Missouri, and
lowa. The State of Kansas in turn contracts with a large number of municipalities and industrial
sites to supply water from the State’s contracted storage space through the water assurance and
water marketing programs. To date, assurance districts have been formed for users along the
lower Smoky Hill River, lower Kansas River and the State of Kansas portion of the Marais des
Cygnes River.

Water is supplied within the limits of each contract through designated lake releases or
from intakes located on the lake at the following projects: Kanopolis, Milford, Tuttle Creek,
Perry, Clinton, Melvern, Pomona, Hillsdale, Smithville, Longview, Rathbun, Long Branch,
Stockton, and Harry S Truman.

Recommendations for minimum stream flows to benefit stream sanitation and for the
maintenance of desirable water quality standards were originally established by the U.S. Public
Health Service for many river reaches below proposed dams in the District. These
recommendations were then utilized to establish minimum release requirements for many of the
District lake projects. The minimum release standards set by the Corps water control plans are
usually less than the minimum desirable stream flows set by state water authorities. The latter
are intended to satisfy water right holders and fish and wildlife flow standards. In some cases,
specific water quality storage allocations were included in the project planning to increase the



reliability of the minimum flow releases. Depending on the project, the minimum release
quantities may be constant through the year, or they may vary seasonally or vary depending on
the amount of current lake storage. Minimum releases for the purposes of downstream quality
control and stream sanitation range from 3 cfs during the winter months at Hillsdale Lake to
100 cfs at Tuttle Creek Lake. Seepage is generally considered sufficient to meet minimum flow
requirements downstream of the Reclamation dams. Additional releases are made from Tuttle
Creek, Milford, and Perry Lakes for water quality and water supply purposes during periods of
low flow on the Kansas River. Releases from any lake may be reduced below minimum
requirements for brief periods due to construction, periodic inspections, or emergencies.

Navigation.

Releases from the Missouri River main stem reservoir system are designed to provide
equitable service to navigation and other project purposes, while at the same time recognizing
the important flood control functions of the system. Navigation on the Missouri is limited to the
ice-free season, with a full season normally extending from April 1 to December 1 at the mouth.
Operating experience plus numerous studies have indicated that flows of 35,000 cfs at Kansas
City are the minimum that will permit navigation. Groundings can occur with flows of that
magnitude, and dredging may be needed to alleviate local problems. Therefore, an additional
flow of 6,000 cfs above the minimum service target has been set as the "full service" level for the
navigation function. Thus, a full-service target flow of 41,000 cfs at Kansas City is considered
adequate to maintain the designed 9-foot by 300-foot channel with little or no dredging. Milford,
Tuttle Creek and Perry lakes are at times called upon to supplement Missouri River flows below
Kansas City in order to meet the navigation requirement and to conserve water in the main stem
lakes.

On September 26, 2007 the Reservoir Control Center notified the Kansas City District
that navigation support would be required, and a Desoto target of 4,000 cfs was established. A
navigation supplementation release of 2000 cfs was made from Tuttle Creek for 20 days. No
navigation supplementation releases were made from Milford or Perry Reservoirs. A total of
79,339 ac-ft was released for navigation supplementation. On October 15, 2007, the
supplemental releases were stopped. The navigation season ended at the Kansas City reach on
October 22, 2007.

Hydropower.

Hydropower is generated at two Kansas City District projects. Stockton Dam has one
unit with a nameplate rated capacity of 45 megawatts (MW), and an overload generation rate of
52 MW. Harry S Truman Dam has six units with a total nameplate rated capacity of 160 MW,
and an overload generation rate of 180 MW. The Southwestern Power Administration markets
power from Stockton and Harry S Truman projects.

Stockton’s power operation continues to be restricted by downstream channel capacities
that limit tailwater elevations to 777.0 feet above mean sea level (msl) and Highway “J” stages to
a maximum reading of 17.5 feet. Generation by the Stockton plant during this report period
totaled 37,761 megawatt hours (MWH).
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Generation by the Harry S Truman plant totaled 266,754 MWH during the period of this
report. Power generation releases at Harry S Truman are restricted to four units during the week
and three units on weekends between Memorial Day and Labor Day by the Consensus Plan.
During the period December 1 to March 1, five units may be operated during the weekdays (total
time limited to 600 hours per year) and three units on weekends. The tailwater elevation
measured at the Highway 7 Bridge in Warsaw is limited to 662.5 feet msl, Union Electric datum,
during five-unit releases from the power pool. Flood control releases are made through the
generation units as much as possible. When Truman pool level is above 710.0 feet msl, a
minimum of one unit is operated continuously. The Consensus Plan for Truman was negotiated
and approved between the Corps, the State, and the Southwestern Power Administration, and
became effective March 1990.

Fish and Wildlife.

Water level management plans, which include the fluctuation of pool levels at various
times of the year for the enhancement of fish and migrating waterfowl, were in effect during the
report period at the following Kansas City District lakes: Smithville, Clinton, Hillsdale,
Kanopolis, Melvern, Wilson, Pomme de Terre, Perry, Pomona, Milford, Rathbun, Stockton, and
Long Branch. Truman Lake makes releases for the downstream spring fish spawn when water is
available, in accordance with an agreement with Southwest Power Administration and the State
of Missouri.

Recreation. Table 2: Visitation Hours
August 1, 2006 through July 31, 2007
Recreational use of the Corps lakes is a oroect (V_s\/_itﬂtraﬂgnrs)
. .. . . ]] isi u
highly _ visible _ and important  function. Cinton Lake 1K 10,045,736
Recreational use is enhanced when the lakes are Harlan County Lake, NE 6,635,564
H i Harry S Truman Resv., MO 14,554,633
operated close to t_helr normal or multipurpose Hillsdale Lake, KS ptagee
pool levels. During flood years when large Kanopolis Lake, KS 1,644879
H'H H Long Branch Lake, MO 1,691,825
quantltlejs of water are stored in the flood pools Longuiew/Blue Springs MO 3,050,553
and during drought years when the lake levels Melvern Lake, KS 5,352,999
H Milford Lake, KS 7,133,197
dro_p_, _then access to the Iak_es and the sho_relme Perry Lake, KS 4/950,206
facilities, as well as the quality of the experience, Pomme de Terre Lake, MO 14,733,676
H H Pomona Lake, KS 3,370,304
is reduced. Park managers at the projects are Rathbun Lake, 1A 6.340,226
also concerned about related factors such as Smithville Lake, MO 7,641,662
HH H H H Stockton Lake, MO 6,918,997
faC|I|ty. mglntenanc_e anq water quality. The fish Tuttle Crook Lake, KS 1 951 434
and wildlife function is closely related to the Wilson Lake, KS 2,360,218
recreation experience, and coordination with TOTALS 104,085,770

state and county park officials for park

management is important. A list by projects of the visitation totals at Corps lakes is shown in
Table 2. Park visitation was up 10% over the previous year. Project park facilities at Blue
Springs, Hillsdale, Long Branch, Longview, and Smithville are leased to county or state
agencies.
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PROJECT OPERATIONS.

Corps of Engineer Lakes - Auqust 1, 2006 through July 31, 2007.

During the last period, prolonged flood-fighting lake regulation activities were required at
many of the District Reservoirs. Sixteen of the District’s 18 lakes stored water in their flood
pools. Those which did not store water in their flood control pools included Harlan County Lake
and Wilson Lake. The maximum encroachment into exclusive flood control space was 26.25
feet above multipurpose level at Truman Lake on July 12, 2007.

With the exception of the approved deviation requests noted below, Corps lakes within
the Kansas City District were regulated in accordance with normal procedures during the period
covered by this report. Details regarding the regulation of all projects are included, along with
pool elevation hydrographs, in Appendix A of this report.  Approved Northwestern Division
(NWD) deviations from the Water Control Manuals are as follows:

Lovewell Reservoir Deviation

e Approved March 2007 through July 2007: Deviation in accordance with an agreement
between State of Kansas and NWD to allow storage of water in the lower 1.6 feet of the flood
pool at Lovewell Reservoir. The deviation was at the request of the U.S. Bureau of Reclamation
and substantially increased the irrigation benefit of the project without adversely affecting the
other beneficial purposes.

Navigation Deviation

e Approved June 2007 through October 2007: Deviation in accordance with an agreement
between State of Kansas and NWD to allow storage of water in the lower 5% of the Kansas basin
reservoirs. The purpose was to reduce draw-downs into the multipurpose pool expected with
increased navigation supplementation releases due to drought and restrictions on Gavins Point
Dam releases required under the USFWS Missouri River BiOp.

Water Level Management Plan Deviation

e Approved November 2006 through December 2007: Deviation approving water level
management plans for District lakes in Kansas and Missouri. Affected Keith Sebelius, Webster,
Kirwin, Glen Elder, Kanopolis, Wilson, Clinton, Hillsdale, Melvern, Perry, and Pomona lakes.

Bureau of Reclamation Projects — August 1, 2006 through July 31, 2007.

1. Conservation Operations. The 2006 inflow was below the dry-year forecast at Bonny, Enders,
Lovewell, and Webster Reservoirs, and Swanson, Hugh Butler, Harry Strunk, Harlan County, and
Waconda Lakes. Cedar Bluff Reservoir and Keith Sebelius Lake had inflows between the dry- and
normal-year forecasts. None of the project reservoirs had inflows above the normal-year forecast.
All project reservoirs had below average carryover storage from the 2005 water year. Of the 12
project reservoirs in the Kansas River Basin, only Keith Sebelius Lake, and Lovewell and Cedar
Bluff reservoirs did not record below average inflows during all 12 months of 2006. Cedar Bluff
Reservoir recorded below average inflows during 11 months of 2006, and Keith Sebelius Lake
recorded below average inflows during 10 of the months. Just prior to the irrigation season, Enders,
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Kirwin, and Webster Reservoirs, along with Keith Sebelius, Swanson, Hugh Butler, Harry Strunk
and Harlan County Lakes, did not have sufficient storage to provide water users with a full water
supply. Harry Strunk Lake and Lovewell Reservoir had some flood storage occupied prior to the
irrigation season. The high irrigation demand months of July and August significantly reduced
storage in those project reservoirs that had storage available for irrigation. Precipitation during late
July and August was of little help in reducing the demands on project reservoirs. Storage in all the
Kansas River Basin project reservoirs was below normal at the end of the irrigation season.

The following summarized graph shows a comparison of 2005 and 2006 carry-over storage
conditions as compared to the top of conservation storage for all reservoirs in the Niobrara, Lower
Platte, and Kansas River Basins as of September 30",

2. Flood Control Operations. Harry Strunk Lake and Lovewell Reservoir utilized flood pool storage
in 2006. Flood releases were not required to reduce or maintain pool levels. The 2006 flood control
benefits accrued by the operation of Reclamation's Nebraska-Kansas Projects facilities was $36,000
as determined by the Corps of Engineers. An additional benefit of$7,000 was credited to Harlan
County Lake. The accumulative total of flood control benefits for the years 1951 through 2006 by
facilities in this report total $1,873,595,000 (see Table 5).

The regulation of flood control storage in Reclamation reservoirs in the Kansas River
basin is the responsibility of the Kansas City District Water Management Section. When project
inflows are sufficient to produce an encroachment into the flood pool, coordination is immediate
between the two Federal agencies, and decisions are made regarding the regulation desired.
Water Management staff issues regulation orders to the Reclamation’s Water Operations Group
at the McCook Field Office in Nebraska. The McCook Field Office is responsible for issuing
orders for both flood control and conservation releases to the Reservoir Superintendent. Details
on operation of Reclamation’s reservoirs, along with pool elevation hydrographs, are included in
Appendix B of this report.

Operations — August 1, 2007.

Corps and Reclamation storage lakes in the District contained a total of 6,102,000 AF of
storage on August 1, 2007. Of the total volume in storage, 456,000 AF (7 percent) were
contained in the Reclamation lakes and 5,646,000 AF (93 percent) were contained in the Corps
projects.

Twelve of the eighteen Corps lakes and none of the eleven Reclamation lakes in the
District contained storage in their flood control pools on August 1, 2007. The occupied flood
control storage amounted to 1,116,000 AF. This volume compares to 8,407 AF of flood control
storage space occupied on August 1, 2006.

MAJOR REGULATION PROBLEMS AND PROPOSED SOLUTIONS.

Navigation Support.

The State of Kansas reached a one-year agreement to store water in the flood pools of
Milford and Perry Lakes for navigation support during the summer of 2007. A total of 79,339
ac-ft of water was used for navigation supplementation. Discussions between the State of
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Kansas and both the Kansas City District and Northwest Division resulted in the one-year plan.
Water storage was permitted in the flood pools up to a level equivalent to 5% of the total flood
pool storage in each of the lakes. The 5% flood control pool elevations for each lake are:

Perry Lake 893.7 feet msl

Milford Lake 1146.7 feet msl

Endangered Species Act.

Beginning in 1999, releases at Milford and Tuttle Creek Lakes have been affected each
summer by special operations required by the Endangered Species Act (ESA). Two listed bird
species, the Piping Plover and the Least Tern, were first reported nesting on sandbars in the
Kansas River during the mid-1990’s. These birds have also affected operations along the
Missouri River upstream of Omaha since they were first listed under ESA in 1985. The Terns
and Plovers nesting season typically lasts from May through August. During that period, the
Corps monitors the bird nests and when possible restricts releases from upstream lakes to protect
them to the extent practical from local uncontrolled runoff. The lakes can only control a portion
of the basin runoff from spring and summer storms, and many times the runoff from storms
closer to the nests are sufficient to destroy them. Since the major nesting areas to date have been
in the Manhattan to Topeka reach of the river, these operations have mainly affected Milford and
Tuttle Creek Lakes. In previous years, as much as 17 percent of the flood pool at Tuttle Creek
Lake has been forced into storage by ESA concerns.

In accordance with a U.S. Fish and Wildlife Service Missouri River Biological Opinion,
the District has developed a plan of operation to monitor the nesting areas and coordinate lake
releases. Survey crews consisted of a combination of personnel from the U.S. Fish and Wildlife
Service, the U.S. Army Corps of Engineers, the Kansas Biological Survey, and Westar Energy’s
Green Team. During the 2007 season, the Corps of Engineers loaned its airboat to the U.S. Fish
and Wildlife Service to conduct additional monitoring. An Operations Division biologist
assisted in monitoring of bird activity and Kansas River conditions.

Active nesting colonies were documented at Wabaunsee Island and on the Belvue
sandbar. The nests at each location were numbered and marked using tongue depressors or
survey lath. Nest elevations, number of eggs, stage of incubation, and the fate of the young were
determined. There were no known Piping Plover nesting attempts in 2007. A total of 12 Least
Tern nests were established and 25 eggs were laid. Four Least Terns were documented to have
fledged and one additional Least Tern is assumed to have fledged from the Belvue sandbar nest
site. There was no requirement for deviation from the reservoir regulation manuals to satisfy
ESA considerations.
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Lovewell Deviation Request.

Drought conditions and depleted inflows into Harlan County Lake continued this
reporting period. In an effort to retain irrigation water, the Kansas City District and the Bureau
of Reclamation prepared a joint deviation request, dated 14 March 2007, to store 1.6 feet of
additional water in Lovewell Reservoir for irrigation purposes. Lovewell and Harlan County are
operated as a system to provide irrigation support for the Bostwick Irrigation districts.
Additional water stored in Lovewell Reservoir would offset the lack of storage in Harlan County
Lake and result in improved Harlan County Lake conditions. Documents were prepared in
accordance with Draft Guidance provided by Division, showing that storage of 1.6 feet
additional water in Lovewell would not severely affect flood control capabilities of the project
and would result in substantial benefits to the region.

On 27 March 2007, Northwestern Division approved a deviation for Lovewell Reservoir
to store up to 1.6 feet to supplement storage from Harlan County Lake for irrigation purposes.

WATER CONTROL MANUALS.

Manual Status.

This section serves to provide the information requested in paragraph 13c of
ER 1110-2-240, dated October 8, 1982, regarding the status of water control manuals.

Water control plans prepared for specific projects and basins within the Kansas City
District have been documented in appropriate manuals as directed by paragraph 6c of the above
referenced ER. Paragraph 6c also directs that water control plans be revised as necessary to
conform with changing requirements resulting from developments in the basin, improvements in
technology, new legislation, or other relevant factors, provided such revisions comply with
existing Federal regulations and established Corps of Engineers policy.

No water control manuals were submitted to Division for approval during the current
reporting period. The schedule and status of manuals for all projects is shown on Table 3.
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Table 3: Project Manual Status and Revision Schedule

Submission

Reservoir/Lake Stream/River Owner | Report Status Schedule
Nebraska
Master Manual Republican CE Updated final submitted to NWD for review July 28, 1977
Harlan County Republican CE Revision approved by NWD May 10, 2001
Harry Strunk Medicine Creek BR Approved by NWD July 12, 1974
Enders Frenchman Creek BR Approved by NWD March 26, 1973
Swanson Republican BR Flood Control Plan approved by HQUSACE October 6, 1969
Hugh Butler Red Willow Creek BR Flood Control Plan approved by HQUSACE November 21,1969
Colorado
Bonny S. Fork Republican BR Approved by HQUSACE October 6, 1969
Kansas
Lovewell White Rock Creek BR Approved by HQUSACE April 9, 1969 subject to comments
Milford Republican CE Approved December 1984. Minor revision approved Jan 1995
Norton Prairie Dog Creek BR Approved August 28, 1974
Master Manual Smoky Hill CE Approved March 28, 1975
Kanopolis Smoky Hill CE Revision submitted to NWD October 30, 1984
Cedar Bluff Smoky Hill BR Approved by NWD September 25, 1975
Kirwin N. Fork Solomon BR Approved by NWD February 6, 1974
Webster S. Fork Solomon BR Approved by NWD July 16, 1975
Wilson Saline CE Revision submitted to NWD June 13, 1997
Waconda Solomon River BR Approved by NWD July 12, 1972
Master Manual Kansas CE Approved by HQUSACE March 22, 1967 subject to comments
Tuttle Creek Big Blue CE Approved April 16, 1974. Minor revision approved January 1995
Perry Delaware CE Approved July 1973. Minor revision approved January 1995
Clinton Wakarusa CE Approved February 12, 1980
Master Manual Osage River CE Approved by HQUSACE Sep 21, 1970 subject to comments
Pomona 110 Mile Creek CE Approved February 1973
Melvern Marais Des Cygnes CE Approved June 27, 1985
Hillsdale Big Bull Creek CE Submitted to CENWD-PDM for approval on May 20, 2005.
Missouri
Pomme De Terre Pomme De Terre CE Submitted to CENWD-PDM for final approval on Sep 11, 2006.
Harry S Truman Osage CE Interim manual approved by NWD May 12, 1981.

Minor revision approved April 1996
Hillsdale Big Bull Creek CE Submitted to CENWD-PDM for final approval on Sep 11, 2006.
Stockton Sac CE Approved August 21, 1975
Smithville Little Platte CE Approved August 12, 1979
Long Branch E. Fk Ltl. Chariton CE Interim manual approved November 21, 1978
Longview Little Blue CE Approved February 15, 1994
Blue Springs E. Fork Little Blue CE Approved January 27, 1994, minor revisions submitted Dec 1994
lowa
Rathbun Chariton CE Submitted to CENWD-PDM for final approval on Apr 20, 2006
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Other Reports

Plates 2A-E list project data showing the date impoundment of storage began, the date
the multipurpose pool (the active conservation pool in USBR projects) first filled, and the current
status of Standing Instructions for Regulation of Storage in Corps of Engineers Lakes.

As indicated in Engineering Manual 1110-2-3600, it is essential that project operators
(dam tenders, operations managers, power plant superintendents) at the various flood control and
multiple-purpose reservoirs be supplied with regulation schedules to be followed in case of
communication failure.  These regulation schedules should be followed in case of
communication failure with the headquarters from which instructions are normally issued during
flood situations. Standing Instructions have not yet been issued for Harry S Truman Reservoir,
Clinton, Hillsdale, Long Branch, Smithville, Longview, and Blue Springs Lakes.

HYDROLOGIC DATA COLLECTION.

The primary objectives of Kansas City District’s hydrologic data program is to provide
information on precipitation and stream flow characteristics occurring over and within a
particular area for a given period of time. These data are used for many purposes, including the
design, construction, and maintenance of a wide variety of structures in and along streams; the
management of lake releases during floods; the production of hydropower; the design and
maintenance of navigation facilities; the control of pollution; the management of flood plains;
the development of recreational facilities; the design of highway bridges and culverts; the
establishing and administering of water rights and compacts; and the resolving of political,
social, and legal water problems. As with any program, however, the restraint on funds and
manpower, and the usefulness of the data obtained will determine to what extent the program
will, or should, be pursued at any particular point in time. The overall program of observing,
monitoring, and collecting hydrologic and meteorological data in the District is quite extensive
yet flexible to meet operational and economic needs. Brief descriptions of the various types of
data collection now being utilized are presented in the following paragraphs.

Collection and Processing of Water Control Data.

Hydrologic data such as precipitation, stream flow, and lake information are collected in
the Kansas City District by: individual observers, Corps project offices, the National Weather
Service, the Geological Survey, the Bureau of Reclamation, and certain state agencies. Several
different methods of communication are used in the Kansas City District to receive these data
including: electronic transfer, e-mail, telephone, and fax. The electronic transfer of data includes
FTP between agency computers and data transmitted through a satellite downlink and a Local
Readout Ground Station (LRGS). Data received by the District is entered onto the Water
Management Section’s Unix server database by both automated and manual methods, depending
on the data source. Software developed by Water Management Section staff provides a means to
view, screen, and process the data for graphical and reporting purposes. The data is then
uploaded to the MSC database in Omaha. Daily data and project reports are also available to the
public at the Section’s web site, http://www.nwk.usace.army.mil/watermanagement/.
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The Water Management Section is using a Unix/Linux system. Hardware is available in
Omaha for a backup server if needed.

Automatic Remote Sensors.

Data Collection Platforms (DCP’s) are the primary means by which Kansas City District
obtains remote sensing data on stream stages and lake elevations. The DCP is a sophisticated
device that collects the information from a stage/elevation sensor and transmits the data to a
GOES satellite for subsequent retrieval by the National Environmental Satellite, Data, and
Information Service (NESDIS) at Wallops Island, Virginia. NESDIS then rebroadcasts all data
over a single high-speed channel on a Domestic Communications Satellite (DOMSAT). The
Water Management Section receives DCP data from NESDIS or directly from the DCP’s with a
DOMSAT receiver station. Maintenance of the DCP’s is performed by the USGS under contract
with the Corps of Engineers. In 2007, the District supported 98 permanent DCP’s. A
breakdown of the total number of DCP’s, by states, shows 45 units in Missouri, 38 in Kansas, 9
in Nebraska, and 6 in lowa.

Cooperative Hydrologic Programs.

Constraints on funds and manpower do not allow the Corps to administer an independent
data collection program that satisfies all of its needs. Therefore, assistance is sought from other
cooperating agencies. A nationwide program of data collection at selected stream gauging
stations has been administered for a number of years by the U.S. Geological Survey (USGS). A
similar network of reporting stations has been operated by the National Weather Service (NWS)
for their river forecasting services. Arrangements have also been made with the USGS through
which they supplement their network of reporting stations, or increase the frequency of reports,
to better satisfy Corps needs. The program, designated the “Cooperative Hydrologic Reporting
Network,” is administered by the USGS and supported by funds transferred from the Corps and
by National Streamflow Information Program (NSIP) funds. Arrangements for the services
provided are made with USGS data chiefs in each state and submitted annually to the Chief of
Engineers, through the Division Commander, for review and approval. A summary of funds
expended for data collection purposes during the report period is included in the Personnel and
Funding section at the end of this report.

Water Quality Investigations and Monitoring Activities.

The NWK Water Quality (WQ) Program’s (PM-PR-W) 2007 activities were highlighted by
flood events and bluegreen algal blooms. Once again all 18 NWK reservoirs were sampled to
some degree during the year. ‘Ambient’ monitoring was conducted at twelve lakes (Kanopolis,
Harlan County, Wilson, Tuttle Creek, Pomona, Milford, Longview, Rathbun, Smithville, Pomme
de Terre, Long Branch and Stockton), which included surface nutrient sampling, chl a analyses,
secchi depth measurements, and summer in-situ water column profiles (temperature, dissolved
oxygen, pH, conductivity, turbidity, and total dissolved solids) from lake sites. ‘Intensive’
monitoring was conducted at six lakes (Clinton, Hillsdale, Melvern, Perry, Blue Springs and
Truman), which involved monthly (April — September) sampling of inflows, lake sites (surface
and bottom), and outflow for nutrients, pesticides, metals, chl a and in-situ water column
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profiles. All lab analyses, including duplicates and blanks, were performed by several labs this
past year — Kansas Biological Survey, Test America and Midwest. PM-PR-W staff teamed with
lake project personnel to complete the monthly water quality monitoring.

Unlike the past few years, the 2007 sampling season was influenced by spring and summer
flood events. A large bluegreen algal bloom occurred in Harlan County Lake during early June,
and as a result the state of Nebraska issued a “health alert”. The Health Alert designation
means that the state believes that the level of toxins in the water make it potentially unsafe for
full-body recreational activities, such as swimming. The toxin being measured is microcystin,
which is generated from certain strains of blue-green algae. Signs were posted advising the
public to use caution and avoid prolonged exposure to the water, particularly avoiding any
activity that could lead to drinking the water. Although swimming beaches were closed, boating
and other recreational activities were allowed but the public was advised to use caution.

The level to trigger a Health Alert declaration is 20 parts per billion of the toxin Microcystin.
Lakes under Health Alert will be sampled weekly, and the Health Alert will stay in effect until the
level stays below 20 parts per billion for two consecutive weeks.

A minor bluegreen bloom was detected at Perry Lake during June and Rathbun during
May. Geosmin and attributed drinking water taste & odor events occurred at Clinton Lake
during winter 2007 and again during August. Flood events at Truman Lake required monitoring
the tailrace for gas (nitrogen) supersaturation during May and July.

The WQ Program continues to participate with watershed groups for the following lakes:
Kanopolis (Smoky Hill), Clinton (Upper Wakarusa), Tuttle Creek, Perry (Delaware River),
Pomona, Melvern, Milford, Hillsdale, Smithville, Rathbun (Chariton), and Long Branch. Data
has been shared with these watershed partners, as well as with state partners in Nebraska,
Missouri, lowa, and Kansas. Presentations were made at the Delaware River WRAPS and
Kansas Water for the Future.

A 2006 final report was completed and delivered during late spring to each of the lakes,
watershed coalitions, state partners, and posted on the districts’ internet site. Other activities in
support of the WQ Program included participation in the MO River Mitigation Project
Environmental Sampling of chute projects (ie, Rush Bottom, Tarkio, Barney Bend, Baltimore
Bend, and Jameson Island), sponsored a “brown bag” seminar on fecal bacteria (Dr Andy
Carson), participated in the NWD’s Water Management Functional Review, procured supplies
and equipment for 2007/08, performed monthly and annual maintenance and calibration of field
and laboratory equipment, and completed paperwork to hire another limnologist.

Sediment Observations.

Pomme de Terre - Degradation Ranges 1 through 3 and 6 were surveyed on

10-11 August 2006. Degradation range 1 is in the outlet channel. Degradation ranges 2 through
8 are in the river channel. Degradation Ranges 4 and 5 and 7 and 8 were not surveyed.
Monuments for Ranges 4, 5, and 7 were not found and Range 8 could not be located due to
excavation activities occurring during the construction of a new bridge. It is likely that the
monument for Range 8 has been destroyed. The surveyed degradation ranges are extremely
stable. No channel obstructions were observed. No adverse hydraulic control was observed. It
was recommended that monument 8 be reestablished.

Kanopolis - A Periodic General Inspection was conducted 12-14 September 2006. The left
bank of the outlet channel immediately downstream of Sand Creek and the drop areas continues
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to be of concern. Currently, there is no action being taken to monitor the amount of left bank
being lost per year. In the past, the project was asked to measure bank erosion, but that no longer
continues. Record-low rainfall and runoff since the previous periodic inspection has had a
minimal impact on the area. Trees and vegetation have begun to armor the bank and cover
sloughing and erosion. It is estimated that the property line is 100 feet to 300 feet away from
different points along high bank. Structural or nonstructural methods will eventually need to be
considered to mitigate this problem. One structural method would be to place riprap in problem
areas and one nonstructural alternative would be to buy more land and allow the erosion to
continue. The right bank grouted riprap immediately downstream of the stilling basin is in good
condition. Also, the riprap protecting the right bank is in good condition. It does not appear that
substantial degradation has occurred since the previous periodic inspection. Field surveyed
degradation ranges in the river channel downstream of the grouted riprap continue to indicate
that the river channel is lowering.

Pomona - A Periodic General Inspection was conducted 3-4 April 2007. All six degradation
ranges in the downstream river channel were surveyed prior to the inspection, and the condition
river channel was observed at these locations during the inspection. Overall, the channel bed
appeared to be stable with little or no bank erosion in most areas. Some local bank caving was
observed at Degradation Range 1 on the left bank of the river channel. The survey plot for Range
1 does indicate some erosion has occurred at the toe of the banks since the last periodic, but the
overall channel bed elevation has remained stable. Exposed bedrock was observed to be
providing grade control to the channel bottom at a location between Ranges 1 and 2. Bedrock on
the channel bottom will provide excellent protection against channel degradation for the
upstream channel. The recent survey plot for Range 2 shows that the channel elevations have
remained remarkably stable since 2001. Range 3 was not surveyed in 2001. The survey of
Range 3 during this inspection shows some erosion of the right bank during the last 30 years, but
the channel bottom elevation has remained within the same one to two foot range since 1962.
The plots for Ranges 4 and 5 show very little change in the channel cross section since 2001. The
survey for Range 6 indicated no degradation, but if anything, a deposition of material on the left
bank and channel bottom. At Degradation Range 5, there is an abandoned old steel truss bridge.
During the last periodic inspection, a recommendation was made to determine if any local
interest exists in removing and relocating this bridge to a local park for historic purposes. No
local interests have stepped forward to inquire about the bridge since that time. The bridge does
not pose any threat to operation of the dam; therefore, the Corps has no reason to recommend its
removal. A capacity of 28,000 acre-feet was allocated for sediment. The 29 sedimentation
ranges on the lake were originally surveyed in September of 1962. They were resurveyed in July
of 1975 and 20 of the ranges were resurveyed in July of 1989. The average storage loss was 324
and 206 acre-feet/year from the periods of 1962 to 1979 and 1979 to 1988, respectively. The
average annual storage loss for the entire period, 1962 to 1989 is 261 acre-feet. This is very
close to the original estimated annual loss of 266 acre-feet. The resurvey of sediment ranges will
be scheduled at intervals of 5 to 10 years as required in EM 1110-2-4000.

Through an interagency cooperative agreement with the USGS, the District collects
point, depth integrated, and bed sample sediment samples at three Missouri River stations and
two inflow stations to Harry S. Truman Reservoir. The Missouri River data at St. Joseph,
Kansas City, Boonville, and Hermann include point velocities. Laboratory analyses are
performed at the USGS facility at Rolla, Missouri, and the results are stored in their database.
The USGS publishes the suspended sediment load data for the Schell City and Clinton stations.
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RESEARCH AND STUDIES.

One of the section’s hydraulic engineers assisted with the Missouri River Recovery Shallow
Water Habitat program studies during the summer and fall of 2007. He worked with the St.
Louis District’s River Engineering Center to develop a tabletop moveable bed micromodel of the
Jameson Island side channel chute and the adjacent Missouri River mainstem channel. The
project is being constructed on the USFWS Big Muddy Refuge north of Boonville in central
Missouri. The model was primarily used to demonstrate the changes in flow patterns due to the
construction of the chute and the impacts on nearby agricultural levees and dikes. The model
was also used to show the disbursal of dredge spoils excavated from the chute and deposited in
the river. Demonstrations were provided to Corps personnel, other State and Federal agency
representatives, and project stakeholders including local farmers and levee districts, navigators,
and public involvement and regulatory groups. The report includes both still and video flow
visualizations without the chute, with the chute as constructed with a pilot channel, and after the
chute has eventually eroded to its projected full flow carrying capacity. Verification is in
progress using a UNET-2D model developed in the Hydrology and Hydraulics Section.

TRAINING AND METHODS. Table 4: Staff Training
Employee Course or Training
Training of Water Management Christopher Purzer None
Section staff progresses as time and Douglas Bennett None
scheduling permit. Technical abilities are Alan Bruns None
enhanced as individuals continue to pursue Jan Doughman None
courses on their own initiative. During the Jerry Holtz None .
. . . Debbie Noble Introduction to Unix
period of this report, Section employees = sveard Parker None
partiCipated in the training courses listed in Steve Spaulding Statistical Methods in Hydrology

Table 4. In addition, all staff members
attended in-house training on Ethics, Prevention of Sexual Harassment (POSH), Thumb Drive
Awareness, G3 Computer Security Training, and Composite Risk Management.
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PERSONNEL AND FUNDING.

Table 5: Water Management Section Personnel

PGLHI’]GL Employee Grade
. .- Christopher Purzer (1) GS-13
Authorized positions of the Water Douglas Bennett (2) GS-12
Management Section at the close of the fiscal year Alan Bruns (3) GS-12
(September 30, 2007) consisted of one Jan Doughman (4) GS-11
Supervisory Hydraulic Engineer, three Hydraulic f)eer[ii"e":\'f;b(l‘;)w ggﬁ
Engineers, one Hydrologist, and three Hydrologic Edward Parker (2) 6512
Technicians. At the end of this reporting period, Steve Spaulding (2) GS-12
the Section had one vaca