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Cumberland River Basin
Reservoir System
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Congressionally Authorized
Project Purposes

Commercial
Navigation

Flood Damage

St Reduction

Hydropower Recreation

Wolf Creek Dam

Dale Hollow Dam

Cordell Hull Lock & Dam

Center Hill Dam

Old Hickory Lock & Dam

J. Percy Priest Dam

Cheatham Lock & Dam

Barkley Lock & Dam

Project not designed for
this purpose
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Project primarily designed
for this purpose
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Cumberland River Main-stem Project

Drainage Comparison

Local Uncontrolled

Total Drainage

Percent

R Drainage Area (mi?)?! Area (mi?)2 Uncontrolled
Cordell Hull Lock & Dam 1,372 8,096 17%
Old Hickory Lock & Dam 2,776 11,647 24%
Cheatham Lock & Dam 4,370 14,160 31%
Barkley Lock & Dam 7,808 17,598 44%

1 The uncontrolled drainage area is that portion of the watershed that is not

upstream of a flood control dam.

2 The total drainage area includes the entire watershed above the referenced

Lock & Dam.

®

BUILDING STRONGg,




Laurel

Cumberland River Basin
W Reservoir System

Barkley L&D Wolf Creek \

Martins

%k

mClarksville lCeIina

Ay
Cheatha

Cordell
Hull L&D

Dale
Hollow

Carthagen
hville

N

| —

i

L&D
Run-of-River
y Old Center Flood Qamage
J. Percy Hickory Hill Reduction
Priest L&D

®

BUILDING STRONGg,




Barkley L&D
Local Drainage: 3438 sq mi.

\ Evarnaw lll':
Owenshoro

Old Hickory L&D

Local Drainage: 1404 sq. mi

Bowlihg

1 Cheatham L&D
Local Drainage: 1594 sq. mi

54 )

Stones River (J Percy Priest)
Drainage Area: 892 sq. mi. ||
De_:atur.':w

= S

Greer]—
O

] -AJ':?&HII‘HJ
Humtsvil

Center Hill Lake

Drainage Area: 2174 sq. mi.

L=

.'i'_j_%ﬁi-:sijlle'
1 " || \Wolf Creek (Lake Cumberland)

Cordell Hull L&D
anal Dralnage 1372 sq. mi.
=y S

lle ‘i‘

Drainage Area: 5789 sq. mi

G-l'ﬂll . :
Smi:ulrglI Mountains NP =

“Hartahala hi?

P 3 P : £
:“Eh;lttanooga = .-_:1_-._.__:.___. 7 ; I L-:5 ‘b}
= 3 By e J R L "U i 0
b o ?ﬂ {541/ ‘3

o g I I.\
.' L %1} e

(T2} #

Dale Hollow Lake ;
Drainage Area: 935 sq. mi. ) 4 : >
el I"._Amens

! /Gadsden
2 {}“

)  fnonile— P4 [ i



"o /" ||Cordell Hull L&D e
- Local Drainage: 1372 sq. mi. |

I
C}‘E
Lo

| Barkley L&D B~ "
' Local Drainage: 3438 sq mi. | S '_ - ‘.._T.'f ~—e o

P | f \Wolf Creek (Lake Cumberland) Sy Vs
: \ ¢ Drainage Area: 5783 sq. mi. = ©

AN

ST

> - Owenshoro %

Old Hickory L&D

Local Drainage: 1404 sq. mi.
-J.__._opad il § Em.”“-E I
-' sgnoxville .~ ™ i V.

Gﬂml b8
Smnlry'h'lmm#alns NP b =

1 Cheatham L&D i
| Local Drainage: 1594 sq. mi. \

54 )

.} o6 | Stones River (J Percy Priest) (L /a0 ma
"“T"' Drainage Area: 892 sq. mi. || L - o P ) :
T — = [.)—E-:at“r:ilw uc ) Y, I:»_-.:-:. -?-?F ; . ! |I ‘ Y 7

- " ... |DaleHollow Lake :

Center Hill Lake ?-“_“_ Drainage Area: 935 sq. mi.

ipelo -
“== Drainage Area: 2174 sq. mi. T
;-;;Ead'jde" \ ' i Saridy & I"._Amens

R



= Old Hickory

Boeviiie Lock & Dam
Barkley Dam
Cheatham |
Lock & Dam =

Cordell Hull
Lock & Dam

Padi
. J. Percy Priest Dam
Huntsville
Decatur i T2
& 1
a1
upelo "l p.:. .':LI.I!I.'.T.I:rIE‘r'I F tj '

Wayr

M F

1 May 2010

'ﬁhnﬂano a
o Lt |

Gadsden
O

O
Radar Precipitation Totals
L0
SalyerSville #
Wolf Creek Dam [~ @0 =
. nﬂnuxuille
Dale Hollow Dam
Grieat fflghl
Smaoky Mount
01MAY2010 Observed
Center Hill Dam Precipitation (in)
s -2
23
e
A Bl -5 :
Chattahoochdes NF - s
' 1 -
10} -
|___| g-4
[ ]e-10
?""’_df RTINS




- | 2 May 2010 &
N | S | Radar Precipitation Totals
- ;_ = T Old Hickory ' I Ay
y Lock & Dam S
E“'i;.vam Cordell Hull | 4 N L
Barkley Dam = Lock & Dam < Wolf Creek Dam
Cheatham \'d .
Lock & Dam
oFar.Iu 5
Dale Hollow Dam
son Sﬁﬁh!
: 02ZMAY10 Observed
s Center Hill Dam Precipitation {in)

[ ]1-2

I nata ] |:| 2_ 3
ﬁﬁ%h ! o v
- { il |__'| 4-5 :

Decatt B :-:

|

ol -

pele : i - I &- @

[ ]e-1

Gadsden - -




Barkley Dam

mo

Old Hickory
Lock & Dam

Cheatham
Lock & Dam

1 and 2 May 2010
Radar Precipitation Totals

Cordell Hull
Lock & Dam

J. Percy Priest Dam

Wolf Creek Dam

Knoxville

Dale Hollow Dam

Center Hill Dam

2Day Total Observed
Precipitation (in)
. -2
[ ]z2-3
-4
. -5
B
—
g
49
-1

6
-

-

—_EBL
o
-2
[ 12- 13
[ ]13-14

TRENS

sh



Radar and Observed

Precipi

¥ s

Cheathan L&D

- 1233inches Y

| 01MAY2010 Observed
| Precipitation {in)
12



2 May 2010
Radar and Observed
Precipitation Totals

— ':‘1‘-" |' "'l \

|
Trousddleé Calnly

{
£

Old Hickory L&D & =
.52 inches :

@
. ;
\

! ) Heru‘!cr\_'gf,-r_-. I..iI.:-
T Hitopy

Cheatham L&D
3.31inches

"
e i
Nashville ¥TN; © Madis

L T g R
whuneE

'

) ;]_.:'Li.‘l_‘_{'}"].:'l‘ifsf Dam
7.03 inches e = -

I o e — S B gy
. 3 7
> ) {31 il
r 1 I %
- I b

"~ PAntioch, TN
'fS{I' inches

@
Franklin, TN :

T : +
S. 54 imches

Murfreesborg @

s 02MAY10 Observed
: Precipitation {in)
[ ]1-2
o [ ]2
I :-
_ | EE
() =
12 —=' o Columbia - 0
' -
+ . - 7-
s

.__g_

1
L= S = = R R = 2 B & IR S % |




st | 1 and 2 May 2010
Radar and Observed
Precipitation Totals

Cheathan L&D

2Day Total Observed
4 Precipitation {in)
Franklin, TN .

=

17.87 inches



Record Setting Flood Event

Lake Elevation Project Discharge
Project () (cts)
Cock & pam | %833 | (yiosy | 190200 | (SO0
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Components of a
Flood Forecast

Precipitation
» Amount
» Intensity
» Location

Hydrology Modeling

» Rate of flow from tributary streams
Hydraulic Modeling

» Depth of flow in receiving stream

Releases from Corps Dams
» Hydropower and spillway gate operations
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Thursday - 29 April 2010
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Friday - 30 April 2010

Completed lowering of
pools at mainstem
projects to prepare for
forecasted rain

Cordell Hull ~ 0.5 ft
Old Hickory ~ 0.5 ft
Cheatham ~ 1.0 ft
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Saturday - 1 May 2010
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Sunday- 2 May 2010
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Monday - 3 May 2010
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Tuesday- 4 May 2010
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Peak Stages and Discharges at Select

Uncontrolled Streams

Contributing

m Nam Nam Peak f Flow (cf ) :
Stea ame Gauge Name | Peak Stage (ft) ow (cfs) Drainage Area (mi2)
Smith Fork Creek g UTEE TS 5058 21,020 214
Hall, TN (5/3 @ 0400)
Mill Creek Woodbine, TN 2 28,600 64
(5/1 @ 2030)
Whites Creek Bordeaux, TN 205 No Data 51
(5/2 @ 1130)
Richland Creek Nashville, TN Lo No Data 24
(5/2 @ 1100)
East Fork Stones River | Lascassas, TN St 2 Zao i 262
(5/3 @ 0700) (5/2)
. Kingston
Harpeth River Springs, TN No Data 49,500 681
Red River Port Royal, TN 4944 64,673 935

(5/3 @ 1000)
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Water Stored
During May 2010 Flood

Headwater Headwater Water Stored
(0600 Saturday) Crest (acre-feet)

Project

Wolf Creek! 682.94 703.86 867,000
Dale Hollow 650.16 657.34 204,000
Center Hill* 630.44 646.76 279,000
J. Percy Priest 489.36 504.90 278,000
Total 1,628,000

~ are N bEBIFe=E RS et the siabilt ofhAdares AL (L% :

2 This volume of water is roughly equivalent to 530 trillion gallons of water or if
o . ) BUILDING STRONG
stacked on a football field it would be over 1 million feet (207 miles) high. e




Rainfall(in.)

29 April - 7 May: Nashville
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Unprecedented Event

Rainfall
» Greater than 1:1,000 year event over large area
» More than double previous 2-day total for Nashville
» Produced a flash flood on a major river
Science pushed to the limit
» Rainfall forecasts
» Hydrology and hydraulic modeling
Reservoir system pushed to the limit
» Record lake levels at several Cumberland River projects
» Record project discharges

» Record flood crest for regulated system
* Nashville - 51.86
» Clarksville — 62.58

Lessons Learned
» NWS — Service Assessment

» Corps of Engineers — After Action Review
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