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Presenter
Presentation Notes
The Kansas City District was established in 1907. Its missions include Civil Works, Military Construction, the cleanup of Hazardous, Toxic and Radiation waste. Its Civil Works boundaries take in parts of Missouri, Kansas, Iowa, Nebraska, and Colorado. Its Military Construction boundaries encompass the states of Missouri and Kansas. It is the primary design district in 7 states and the secondary design district in 8 states for the Hazardous, Toxic, and Radiological Waste cleanup program, and facilitates the disposal of Naturally Occurring Radioactive Materials (non-fissionable materials) for the entire United States.
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Kansas City District
 Total of 18 USACE lakes

► All Multi-Purpose
► 2 have Hydropower -

(Stockton/Truman, MO)
► 1 has Irrigation -

(Harlan County, NE)
► 105 Recreation Areas

 498 Mile Navigation Channel
 Inspect and Repair Levees  

(PL 84-99)
► 54 Federally 

Constructed Levees 
(408 miles)

► 103 Non-Federal 
Levees (626 miles)

2

Presenter
Presentation Notes
Spread across four States, the Kansas City District operates and maintains: 
498 Miles of Navigation Channel on Missouri River
18 Dams and Lakes
18 Flood Risk Management/Multipurpose Dams
2 Hydropower Facilities - Multipurpose Dams, (Stockton, Truman)
1 Irrigation - Multipurpose Dam, (Harlan County)
105 Recreation Areas
Inspect and Repair Levees Under Inspection of Completed Works Program and PL 84-99 
54 Federally Constructed Levees (408 miles)
103 Non-Federal Levees (626 miles)

Hydropower – Kansas City District Hydropower plants provide an average annual benefit of $29M in capacity and energy.  Hydropower is a clean, reliable, and renewable resource that reduces the nation’s carbon footprint.  Peak power responds quickly to changes in power demands (helps stabilize power grid), it serves rural electric customers in 6 States, and revenues are used to repay Operation & Maintenance (O&M) costs.
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FACTS OF TUTTLE CREEK LAKE

Authorized in the Flood Control Acts of 
1938 &1944

Designed in late 1940’s (as a dry dam)

Construction started in 1952

Permanent pool added after mid 1950’s 
drought in midwest

Project placed into operation in 1962

Project is in Pottawatomie, Riley, and 
Marshall  Counties

10,900  acre multipurpose pool (el 1075)

54,000+ acre flood control pool (el 1136)

Record Pool – el 1137.77    (July 1993)

3

Presenter
Presentation Notes
A reservoir for flood control, conservation and other purposes near the mouth of the Big Blue River was first mentioned in official documents in 1928. Seven reservoirs were recommended for the Missouri River Basin by the 1938 Flood Control Committee Report of the 75th Congress. One of these was Tuttle Creek Reservoir, included for flood control and navigation benefits. 
The Flood Control Act of 1938 authorized construction of Tuttle Creek Reservoir. Funds were appropriated for initial planning in 1944. The Flood Control Act of 1944, known as the Pick-Sloan Plan, coordinated plans by the Corps of Engineers and the Bureau of Reclamation for the entire Missouri River Basin. The first exploratory core hole was drilled in the spillway area on June 6, 1944. 
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Tuttle Creek Lake Drainage Basin

25% of Kansas Basin Flood Storage
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Presenter
Presentation Notes
The Big Blue River basin comprises a total area of 9,628 square miles. Three-fourths of the basin is situated in Nebraska, and the remainder in Kansas. The source of the Big Blue River is near Grand Island, Nebraska. From there, the river flows generally eastward about 50 miles to Ulysses, Nebraska, then southward over 300 miles to Tuttle Creek Lake.
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Tuttle Creek Flood Control 
Facilities

 Control Tower/Outlet Tubes
► Four Service Gates, 10x20 feet 
► Max discharge at full pool - 48,800 cfs

 Controlled Emergency Spillway (perched)
► 18 Tainter Gates, 40x21 feet
► Design Discharge at full flood pool -

233,500 cfs
► Design Discharge at full surcharge

approaching 600,000 cfs
 Blue Rapids Levee

► 2 Sluice Gates, 9x9 feet
► Approximately 1 mile of levee
► Pumping Plant w/two 16-inch, 125 hp 

pumps
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Flood Control
 Tuttle Creek is the Flood Control 

Workhorse for the Kansas River
 Provides flood protection to 

Manhattan, Topeka, Lawrence, and 
Kansas City
► Drainage basin of 9,600+ square 

miles
► No upstream reservoirs
► Great fluctuations in the pool are 

common
► Drainage basin high in 

agricultural production, thus has 
a high sediment yield

► A large percentage of the water 
in the Kansas River flows 
through the gates of Tuttle 
Creek Dam

6



BUILDING STRONG®

How is Tuttle Creek Operated?
Part of the Missouri River flood control system 
 Normal Operations (up to 1136.0 feet msl)

► Basin flows administered by Missouri 
River Basin Water Management in 
Omaha, Nebraska  

► Tuttle Creek releases are determined 
by Water Management Section 
(Kansas City, Missouri)

• Release based on flow targets on 
the Kansas and Missouri Rivers, 
current pool elevation, and amount 
of water entering reservoir

• Water Control evaluates these 
factors, determines release rate, 
and issues a gate order to the 
project

• Project operates gates to release 
water
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Kansas River Water Management
 Kansas River Lakes are Operated as a System –

lake levels at all lakes considered before releases 
are made

 Lakes in Phase III, then Phase II Flood Control 
Zones get Top Priority for flood releases

 Control Point for Kansas River Lakes is Waverly, 
Missouri - located 73 river miles downstream of 
Kansas City

 Flows at Waverly cannot exceed 90,000 cfs or 
flooding will occur 

 Local Flood Conditions also considered before 
releases are made
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Phased Operation
Seasonal Guidelines for releases
Phase I - Downstream flows at a level w/out causing 

any downstream damages
- Provides space in lake for containing inflow of rain events
- Releases conserve channel space for protection of 

downstream with further rain
Phase II – Downstream flows well below those that 

cause significant downstream damages
- Little to no damages to agricultural development
- Small margin for protection of downstream with further rain 
- Intended to allow control of the one percent chance of inflow 

with phase I release  
• 1114.4 msl August – March
• 1102.2 msl April – July

Phase III - Downstream flows at maximum w/out 
causing significant downstream damages
- Will inundate some agricultural development
- No margin for protection of downstream with further rain
- Is the very upper portion of the flood control pool

• 1132.3 msl August – March
• 1128.3 msl April - July

Parallel Balance – Two or more lakes which are 
located so that their releases pass thru a common 
downstream river reach
- Tuttle Creek, Milford, and Perry are primary parallel lakes for 

the Lower Kansas River Basin and below
- Kanopolis, Wilson, and Waconda (Glen Elder) are also 

parallel
- Normally a 10-14 day Phase I Evacuation of flood water when 

downstream conditions allow
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Maximum Release is 24,000 cfs

Maximum Release is 35,000 cfs

Maximum Release is 30,000 cfs
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Parallel Balance
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Presenter
Presentation Notes
2015 is the 5th highest pool of record for Tuttle Creek.

1. 1993 – 1137.77
2. 1973 – 1127.9 
3. 1984 – 1112.2
4. 1987 – 1111.67
5. 2015 – 1111.20
6. 1979 – 1109.1
7. 1995 – 1105.02
8. 2018 – 1104.07 (preliminary)
9. 2010 - 1102.10
10. 2007 – 1100.72
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Kansas River
Control Point Gages

Waverly
Ph I     90,000
Ph II  130,000
Ph III 180,000

Wakarusa at 
Lawrence
Ph I   1,900
Ph II  4,000
Ph III 7,000

Desoto
Ph I     63,000
Ph II  105,000
Ph III 120,000

Perry Lake
Ph I   12,000
Ph II  15,000
Ph III 20,000

Lecompton
Ph I   44,000
Ph II  64,000
Ph III 93,000

Milford Lake
Ph I   12,000
Ph II  15,000
Ph III 22,500

Fort Riley 
Ph I   27,000
Ph II  45,000
Ph III 55,000

Tuttle Creek Lake
Ph I   24,000
Ph II  30,000
Ph III 35,000

Wamego
Ph I   36,000
Ph II  60,000
Ph III 75,000

Topeka
Ph I   44,000
Ph II  74,000
Ph III 85,000

All flows are in cfs; schematic is not to scale.

Kansas City
Ph I   176,000
Ph II  220,000
Ph III 240,000
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Milford Lake Storage Allocations
As of Last Sediment Survey Completed in October 2009

1213.0

1208.2

1176.2

1144.4

1080.0
1066.0

Surcharge Space = 1,475,812 AF

Flood Control Space = 757,872 AF
Peak Pool = 1181.94  (25 Jul 93)

MP Space  = 373,152 AF 
Minimum Pool =

1136.89  (12-13 Jan 03)

43 Years of
Sediment 

minimal AF

43 Years of
Sediment
42,200 AF

Freeboard = 4.8 ft

Spillway Crest = 1176.2

Storage Allocations (AF) 1967 (begin) 2009 survey          2067 (design)
Flood Control                            757,746            757,872                   700,000
Total Multipurpose Pool 415,352 373,152 300,000

Water Supply in service                       0        101,650                   101,650  (33.88%)
Water Supply reserved             300,000          198,350                   198,350  (66.12%)
MP Sediment Reserve 115,352 73,152 0

Current Elev
1153.8 ft

Presenter
Presentation Notes
IRRM: design storm inflow: 260,000 cfs w/ outflow of 39,000 cfs
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Current Elev
903.6 ft
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Tuttle Creek Lake Storage Allocations
Sediment Survey Last Conducted in June 2009

1159.0

1156.85

1136.0

1075.0

1020.0
1002.0

Surcharge Space = 1,365,732 AF

Flood Control Space = 1,884,312 AF

Multipurpose Space
= 257,014 AF

48 Years of
Sediment

57,393 AF

38 Years of
Sediment

168,298 AF

Storage Allocation (AF) 1962             2009              2035
Flood Control 1,941,705      1,884,312      1,879,000
Total Multipurpose                 425,312         257,014         122,000

Water Supply 0           50,000           50,000
WQ, Nav, Other Purposes     185,000           72,000           72,000
MP Sediment Reserve           240,312         135,014           50,000

Freeboard = 2.15 ft

Gated Spillway Crest at Elev 1116.0 ft

Peak Pool Elev = 1137.77 (July 22, 1993)

Current Elev
1114.8 ft

Presenter
Presentation Notes

The September 1992 sediment survey (14yrs since storage began in Feb 1979) total sediment inflow = 22,321 AF
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Current Conditions
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Presenter
Presentation Notes
The Big Blue River basin comprises a total area of 9,628 square miles. Three-fourths of the basin is situated in Nebraska, and the remainder in Kansas. The source of the Big Blue River is near Grand Island, Nebraska. From there, the river flows generally eastward about 50 miles to Ulysses, Nebraska, then southward over 300 miles to Tuttle Creek Lake.
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Mainstem Current Conditions
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April 8, 2019 – 63.9
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Mountain Snowpack
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Questions and Discussion
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1993 Flood
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Inflow Outflow Channel Capacity Top of Levee Elevation 5% of Flood Pool

Date Time Elev. Outflow (cfs) Release Location
1 July 11:00 1096.33 100 control tower
17 July 15:45 1131.40 5000 control tower
17 July 21:30 1131.74 0
19 July 12:00 1135.70 10,000 control tower
19 July 15:15 1135.74 20,000 control tower & spillway (0.8)
20 July 17:00 1136.32 25,000 control tower & spillway (1.3)
22 July 02:30 1137.13 30,000 control tower & spillway (1.3)
22 July 09:00 1137.32 45,000 control tower & spillway (1.8)
22 July 22:00 1137.75 50,000 control tower & spillway (2.9)
23 July 18:00 1137.35 60,000 spillway (4.0)
Lake peaked at 1137.77 during the overnight period of 23-24 July
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How is Tuttle Creek Operated?
 Surcharge Operation (>1136.0 feet msl)

► Flood control balances upstream and 
downstream flood risk

► Emphasizes preservation of structure

► Releases are determined by current 
pool elevation, and amount of water 
entering reservoir; downstream 
channel condition is irrelevant 

► Surcharge = to fill or load to excess… 
temporary abnormal lake condition 
intended to buffer the amount of 
water going through the spillway  
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Volume Equivalents
Surcharge Area vs Normal Flood Control Pool

 1993 Flood Event
► 1136.0-1137.8 = 1075.0-1082.5
► 1.8  feet = 7.5 feet

 Flowage Easement Zone
► 1136.0-1140.0 = 1075.0-1089.5
► 4.0 feet = 14.5 feet

 Induced Surcharge Zone
► 1136.0-1142.0 = 1075.0-1095.0
► 6.0 feet = 20 feet

 Full Surcharge Zone
► 1136.0-1156.85 = 1075.0-1125.5
► 20.85 feet = 50.5 feet (equiv of 1973 flood event)
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Flood Control to Surcharge transition
 Prevents a sudden, large increase in lake 

discharges when surcharge operations are 
imminent due to a rapidly rising pool
► Is based on rate of rise in the upper flood pool 
► Insures releases will not exceed what would 

have naturally occurred
► Spillway Preset Gate Settings

• Set at 0.4 feet for initial opening, then 0.8 feet per 
preset up to a gate setting of 6.0 feet

• Gates can be manually stopped at any level
► Once lake is projected to exceed 1142.0 (gate 

opening of 6 feet), gates are traveled to wide 
open setting and there is no induced 
surcharge at that point

► While in surcharge operation (i.e. pool is 
above 1136.0 msl), once a gate setting is 
reached, it will not be reduced

• Once lake falls below 1136.0 msl, Phased operation 
is resumed until flood pool is evacuated

• Spillway or Outlet Works can be used between 
elevation 1116.0 and 1136.0

• Outlet works only below elevation 1116.0
• 1993 Peak spillway gate setting was 4.0 feet

 Spillway gate maximum opening is 26.5 feet

~Were operational plans adhered to during 1993 event?  Yes
~What did the Corps learn from the 1993 flood?  Many of our dams attained record pools and 

all functioned as designed
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Tuttle Creek Lake Water Release Flexibility
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BUILDING STRONG®1993 Flood Flow =  32.8 feet at 58,800 cfs



BUILDING STRONG®Modeled 1993 Flood Flow w/o Tuttle Creek =  36 feet at 96,000 cfs

Area at risk of 
flooding
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1993 Parallel Balance and Water Storage used
 Bureau of Reclamation Lakes, percent of flood control pool used

► Republican Basin:  *Bonny 0.0%, *Swanson, 1.2%, *Enders 0.0%, *Hugh Butler 0.0%, *Harry Strunk 20.5%, *Keith 
Sebelius 0.0%, *Lovewell 100.4%

• All of these lakes are above Milford (tandem lakes)
► Smoky Hill Basin:  *Webster 28.5%, *Kirwin 12.9%, Waconda 94.1%, *Cedar Bluff 0.0%

• Waconda is the only lake that discharges below Kanopolis Lake and not tandem to the Kansas River
► 918,200 acre/feet of flood control storage used  in all Bureau Lakes combined

 U.S. Army Corps of Engineers Lakes, percent of flood control pool used/surcharge space used
► Kansas River Basin:  *Harlan County 16.2%, Milford 126.5%/200,800 ac/ft, Wilson 79.4%, Kanopolis 91.5%, 

Tuttle Creek 104.7%/90,700 ac/ft, Perry 101.4%/7,000 ac/ft, Clinton 38.3%
► 4,435,900 acre/feet of flood control storage and 298,500 acre/feet of surcharge space occupied
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Tuttle Creek Flood Control Benefits 1960-1985

BLUE DOTS are Big Blue River flow readings coming into Tuttle Creek 
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Tuttle Creek Flood Control Benefits 1986 - 2013

BLUE DOTS are Big Blue River flow readings coming into Tuttle Creek
*1993 estimated peak inflow 96,000 cfs
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Project Authorized Purposes

Milford, Tuttle Creek, and Perry
► Flood Control
► Water Supply
► Water Quality
► Fish and Wildlife
► Recreation
► Navigation on the Missouri River
► Private hydropower possible.38
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Tuttle Creek Dam
Project Benefits

 Authorized Annual Benefits 
$55 million 

► Flood Control $46 Million
► Recreation & Other $6.5 Million
► Navigation $2.5 Million

 Since 1962:  $8.35 Billion Flood Damage Prevented (2016)

 Next 50 years $3-5 Billion in Flood Damage Prevention

 No other benefits included

Presenter
Presentation Notes
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