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Missouri River Mainstem
Reservoir System

Congressionally Authorized
Project Purposes

Flood Control
Navigation
Hydropower
Irrigation
Recreation
Water Supply
Water Quality

Fish and Wildlife

(Including threatened &
endangered species)

Bank Stabilization and Navigatiot
Sioux City, IA — St. Louis, MO
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Missouri River Mainstem System
Runoff Forecast

Missouri River Basin
Calendar Year 2012

Runoff Forecast 1-Feb-12
Incremental Runoff in Reaches
Tort Garison Oahe Tort Gavins Sioux Summation Summation  End-of-Month
Peck Randall Point City above above Accumulated
[ [ Gavins Sioux Runoff above
Volumetric forecast in
Values in 1000 Acre Feet
(History)
JAN 2 3134 233 -46 140 100 219 980
[ ] [ ] NORM 261 12 25 100 10 750
DEPARTURE 28 .58 115 0 179 230
million/thousand acre feet =+ .. - = = .~ =
(Forecast)
FEB 2012 350 320 60 100 125 955 2,135
NORMAL 360 356 90 19 130 985 1,827
DEPARTURE -10 36 -30 51 -5 30 308
o . . % OF NORM 97% 90% 67% 204% 96% 97% 117%
IX reservolir/river S & b
NORMAL 596 1,003 567 209 206 299 2,581
DEPARTURE -26 43 -67 9 26 101 -171
% OF NORM 96% 96% 88% 96% 7% 134% 93% 105%
re a C h e S APR 2012 610 1.040 130 140 2360 2,960 7,905
NORMAL 649 1,080 481 130 2,534 2,894 7,601
DEPARTURE -39 40 -51 40 174 66 304
% OF NORM 94% 96% 89% 8% 93% 102% 104%
M th I MAY 2012 980 1.260 300 140 130 500 11,265
n Va u e O r e a C NORMAL 1,081 1,245 312 147 136 292
O y DEPARTURE -101 15 12 7 -6 208 101
% OF NORM 91% 101% 96% 95% 97% 171% 96% 104%
JUN 2012 1,390 2,690 140 175 510 4,795 16,570
NORMAL 1,612 2,667 152 178 286 5,032 16182
DEPARTURE 222 23 -12 -3 224 -237 388
% OF NORM 86% 101% 92% 98% 178% 95% 102%
JUL 2012 790 175 52 135 400 2932 3,332 19,902
NORMAL 819 179 57 137 218 2,968 3,186 19.368
DEPARTURE 29 : -4 -5 2 182 36 146 534
O n y a n a n n u a % OF NORM 96% 100% 98% 91% 99% 183% 99% 105% 103%
AUG 2012 340 600 65 35 110 220 1,150 1,370 21,271
0 NORMAL 353 604 65 39 115 131 1,176 1,307 20,675
DEPARTURE -13 -4 1 -4 -5 89 63 596
S u ' I l l I I atl O n S a b Ove % OF NORM 96% 99% 99% 90% 96% 168% 98% 105% 103%
SEP 2012 330 145 110 35 110 170 1,030 1,200 22472
NORMAL 333 452 111 38 111 99 1,045 1,144 21,819
& 0 DEPARTURE 3 &7 -1 3 -1 71 -15 56 653
> < ; aVI n S PO I nt 9 OF NORM 99% 99% 99% 92% 99% 172% 99% 105% 103%
OCT 2012 380 520 65 1 115 0 1,084 1,254 23.726
NORMAL 385 523 66 5 120 1,099 1177 22,996
Si Cit http:// d il/rcc/ ts/ ff.pdf
DEPARTURE -4 -3 -1 -3 7] 13 51 781
O O 0 2% OF NORM 99%, 99% 7 83% 97% 184% 99% 105% 103%
; 2 I nd IVId ual I I lonth I DEC 2012 325 245 0 10 95 120 675 795 25,621
NORMAL 329 247 0 12 100 52 688 740 24,785
DEPARTURE -4 -2 ] ] -5 68 -13 55 836
. % OF NORM 99% 9% 100% 83% 95% 231% 98% 107% 103%
Calendar Year Totals
7 10,488 2,124 1,001 1,580 3.649 21,972 25,621
NORMAL 7,213 10,612 2,373 883 1,681 2,023 22,762 24,785
DEPARTURE 434 124 -250 18 -101 1.626 -791 836
% OF NORM 94% 99% 89% 113% 94% 180% 97% 103%




Missouri River Mainstem
Runoff Forecast

Missoun River Basin

2012

Runofl Fore

Incremental Runoff in Reaches
T T toon e To Cavan T Sumanation
Peck Randall Point Cuy shove
Gaving
Point
Vabues in 1000 Acre Fet
Tivtory)
1 16
41 1”2
: 58 )
simy Az, 1o
30 100 123
1% 1w 130
36 5 5
*s OF NORM % St 2% Grte
MAR 2012 570 B0
RMAL 596 1,003
DEPARTURE 26 -4
%o OF NORM 96% b
APR 2012 610 30 140 40 2360
NORMAL e as1 14 150 2504
DEPARTUR BTl 51 A 40 T4
% OF NORM % i T " e
MAY 2012 300 140 S00 1860
HM m 147 2 pLyi}
DEPARTU! =12 -7 08 =111
= OF NORM 9 5% 171% 9%
JUN 2012 1390 2,650 400 140 178
NORMAL 1612 2,667 i 152 7%
DEPARTUI n -3 -12
%o OF NORM 6% 101% 5% 2%
JUL 2012 T 178 52 138 400 2932
NOEMAL 519 172 57 137 s 1968
DEPARTURE 29 4 - -5 -2 182 36
*o OF NORM St 10 98 N% 9 183% ¥
AUG 2012 o &0 &5 35 20 (NEL]
NORMAL 353 04 [3] k1 131 1
DEPARTURE A3 4 -4 £ 2
& OF NORM 6% fr ¥R D0% 168% 8%
SEP 2012 330 s 1o s 1no 170
NORMAL s 452 11 3 1] bl
DEPARTURE A <7 o -3 « n
%% OF NORM 9% £ 9 9% L 17%
380 520 & ] s
388 52 [ 5 120
5 -3 -1 -1 -5
% ¥ 5% 0% %
380 395 65 5 ns
384 398 &7 & 1ns
-4 <3 <2 B -3
= OF NORM P, i, a7 3% a7
DEC 2012 325 5 0 10 95
NORMAL e M7 0 1”2 100
DEPARTURE -4 2 0 -2 $
%o OF NORM % 9P 1007 83%
Calendar Year Totals
6779 2124 1,001
NORMAL 7213 2, 583
DEPARTURE Y 124 250 T
% OF NORM LY Lol 9% 113% e
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105%
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104%
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Missouri River Mainstem
Reservoir Forecast

MAF

P ¥ ¥al
wdy: Fsbeusxy 1,
2013
29-Fab-12 30-Jun 31-Jul 31-Aug 30-Sep 31-Oct 3I0-Nov 31-Dec 3I1-Jan ZB-Feb
2234.0 2:235.2 2 2236.3 F237.4 2236.8 2234.9 2233.9 2231.6 '33.6 2232.6 2231.8 2231.2
13 . 0 10,8  10.8  10.8 B4 €8 4 Tile Tis 10
1037.5 18385 Mass.6 1840.2 1842.6 1843.0 1841.1 1840.1 18395 1839.2 1437.9 1836.3 1835.2
2200 17, 2000 24. 280 2710  21.0 22,1 17.0  17.0  21.0  24.0  24.0
ELEV PTMSL  1605.2 1606.4 1607.1 1 1607.4 1605.5 1604.4 1603.6 1603.1 1603.5 1604.2 1605.1
DISCH KCPS 22.0 221 24.0 200 2.8 37.4 29.2  20.5  19.3 115 20,7  19.8
BIG BEND ===-==s=
ELEV FTHSL 420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0
DISCH RCFS 228 z2a 240 270 2807 3z 78l 20, 190 173 2007
FORT RANDALL ---—
ELEV FTHSL 1355.2 1355.2 1355.7 1355.2 1355.2 1355.2 1353.5 1345.0 1337.5 13393 1344.8
piscu Kces 3 1 261 29.2 ; 3155 312 30,3 268 1808 15.4
GAVINS POINT --——
ELEvV Frist  J1206.0 1206.0 1206.0 1206.0 1206.0 1206.0 1206.5 1207.5 1207.5 1207.5 1207.5 1207.5
DISCH KCFS 2200 21,8  26.1 28,7 Al.6 3.6 3.z 326 320 2.8 110 17
58466 59774 55573 %8094 56574 5857 55148 54772 54642 54815
LY 952 017 1061 915 53 &7 655 T2 Ga0
2327 2349 2349 2323 2316 2299 2261 2227 2249 2259
- 2013
. A-fes 3I1-Jan 26-Feb
Ty L —
ELEV PTMSL 2233.7 2234.1 2234.0 22339 2232.9 2230.8 2228.1 2226.4 2228.4 2224.6 2223.1 22217 2220.7
DISCH KCES 11 6. 6.0 7.0 110 11,0 11.0 9.0 7.0 7.0 9.5 0.0 0.0
ALY ) ) - o ) )
ELEV FTMSL 1837.4 1835.9 1833.4 1633.3 1632.9 1831.5 1630.9 1830.4 1830.4 1625.0
DIscH KcFS 16.0  24.5 23.0 2. 210 17 14. W3 1.0
BN i
ELEV FTHSL 1604.1 1604.3 1604.5 1603.7 1601.2 1598.2 1595.5 1594.0 1593.1 1594.1 1595.0 1556.3
DISCH KCFS 26.1 269 29.3 31.8 3.5 31.6 28.7 20.0 17.2 13.4 1b 6.0
BIG BEND ~------n
E L 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0
DISCH KCFS 26.1  26.9 29,3 31.8 31.4 3.z 28.2 196  16.8 13.2 16,6 160
PO A i“evmsi  1350.0 1355.2 1355.2 1355.2 1355.2 1355.2 1355.2 1353.5 1345.0 1337.5 1339.3 1344.8 1350.0
DISCH KCFS 8.7 2.2 8. 3005 33.0  31.4 309  30.3 298 4.3 1.4 1.2 9.9
GAVINS POINT ----
- 1206.0 1206.0 1206.0 1206.0 1206.0 1206.5 1207.5 1207.5 1207.5 1207.3 1206.0
DISCH KCFS 22,8 9.8 313 3. 35 S PR 6.0 12,5 125  12.5
55545 55085 54613 534 51877 50223 47655 4731
EWERGY 5285 11008 75 65 843 58 515
PEAR. BOWER 0 T IR 65 4 231 2162 2172
: o 2013
29-Fab Seedun 3InJul 31°Jan 28-Feb
FORT PECK ---=--=
ELEV FTMSL  2234.0 2242.7 2243.0 2241.2 2239.9 2239.0 2236.1 2236.6 2235.1 2234.0
DISCH RCFS 1z.0 13,0 13.0  13.0 120 1.0 1.0 13.0  13.5  13.5
GABRISON ~--—m—-m
Erevy prisy  1837.5 1939.5 1841.3 1841.8 1847.4 1848.3 1845.7 1843.7 1642.0 1840.8 1835.7 1838.4 1837.5
DISCH KcFs zalp 188 2 37.0 3.0 3.0 37.0 33,1  29.0 .0 24.0 4.0 ZI.0
OAHE ~-—mmmmmm e
ELEV FTHSL 1605.5 1607.2 160%.5 1612.2 1614.0 1612.7 1610.6 1608.7 1607.5 1605.8 1605.6 1606.4 1607.5
DISCH KOS 212 20 205  27.4 354 45.1  46.4 asls M3 241 231 222
1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0 1420.0
2 2007 20. 27.4 384 48] 282 3sle w2 240 231 22,
RANDALL ----
ELEV PTaSL,  1950.0 1355.2 1355.2 1355.2 1355.2 1355.2 1355.2 1353.5 1345.0 1337.5 1339.3 1344.8 1350.0
DISCH KCFS 189 181 % 304 30 4 463 462 438 45,9 22,3 17.8  16.5
GAVINS POINT ----
ELEV PTMSL,  1206.0 1206.0 1206.0 1206.0 1206.0 1206.0 1206.5 1207.5 1207.5 1207.5 1207.5 1207.5 1206.0
—— i =

http://www.nwd-mr.usace.army.mil/rcc/reports/resfcast.pdf




Forecast Variables

Quantitative Qualitative
Mountain snowpack * Long-range temperature &
Plains snowpack precipitation outlooks
Soil moisture content & " Climate indicators
frost » ENSO (La Nina/El Nino)

Antecedent precipitation » Arctic Oscillation

& temperature

Current streamflow &
groundwater levels

®
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Runoff Components

Plains Snowmelt & Mountain Snowmelt Rainfall
Rainfall & Rainfall

—
y
March and April May, June and July March through October
(25%) (50%) (25%)

Average Runoff above Sioux City, |IA = 24.8 MAF
Record Runoff = 61.2 MAF (247% of normal) in 2011

6




Forecast Technical Studies

MH-1973 - Missouri River Mainstem Reservoir System
Long Range Runoff Forecasts

D-1979 - Missouri River Mainstem Reservoir System
Inflow Forecasting

D-1996 - Missouri River Mainstem Reservoirs Long Term
Runoff Forecasts

M-2011 - Update to Missouri River Mainstem Reservoirs
Long Term Runoff Forecasting

®
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Forecast Procedure

= March-April (plains snowmelt and rainfall)
» Applies to all six reservoir reaches
» Plains Snowpack Classification vs Runoff (M-2011)
» \Weighted with soil moisture, frost, temperature
conditions, precipitation/temperature outlooks
= May-June-July (mountain snowmelt and rainfall)
» Applies to Fort Peck and Garrison
» Runoff Regression Equations (M-2011)

» Weighted with soil moisture & frost conditions, and
precipitation/temperature outlooks

®
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Forecast Procedure

= February, August — December periods
» Baseflow & rainfall
» Applies to all reservoir reaches
» Persistence / recession of existing runoff volumes

» Weighted with soil moisture, frost, temperature
conditions, precipitation/temperature outlooks

®
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Missouri River Basin

Mountain Snowpack Water Content
2011-2012 with comparison plots from 1997%*, 2001* and 2011

Total above Fort Peck Total Fort Peck to Garrison
Inches of Water Equivalent Inches of Water Equivalent

11 Feb.1 SWE
1 96% of normal

26 11 Feb.1 SWE
%3 1| 87% of normal // / ) N
20 1\ Average

18 /_,////\k\‘A/ Accumulation

2011
Accumulation

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

E Current  sss—30-Year Historic Ave (1971-2000) ommm—3(]] 1997 2001 — Current

30-Year Historic Ave (1971-2000) es—7] ] 1997 2001

Graphics assembled from data provided by USDA NRCS SNOTEL gages.

On average 61% of mountain SWE accumulates by Feb 1.
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: 90-day ending
January 2012 Antecedent Rainfall el

Missouri Basin RFC Pleasant Hill. MO: January. 2012 Monthlu Percent of Mormal Precipitation Missouri Basin RFC Pleasant Hill, MO: Current 90-Day Percent of Normal Precipitation
Valid at 2/1/2012 1200 UTC- Created 2/3/12 21:41 UTC Valid at 1/31/2012 1200 UTC- Created 1/31/12 20:17 UTC

Percent

Percent of Normal Precipitation (%) Percent of Normal Precipitation (%)
1/1/2012 — 1/31/2012 11/1/2011 - 1/31/2012

= 15 50 70 a0 100 110 130 1500 200 300 = 23 =0 70 a0 108 110 130 150 200 300

Generoted 2/5/2012 at HPRCC using provisicnal data. Regional Climate Centers Generaoted 2/5/2012 ot HPRCC using provisional data. Reqichal Climate Centers




January 2012

Mean Temp (F) Anomal
30—-day mean ending Feb 01 2012

T % w .. Temperature
gl - c Anomalies
o] H"‘ !E
%\ 3 : 90-day ending
S January 31, 2012
e Mean Temp (F) Anomal
. 90—-day mean ending Feb 01 2012
12 BT T oo a0

-4 -7 -& -5 -4 -3 - -1 O 1 2 3 4 5 & 7 4




Plains Snowpack
1 February 2012

o o
O n
Inches of water
o ™ equivalent
Mialt oo WA : Rugh gt }ﬂ
O EFEEIESQDW Minots "8 bEvils ETT > 18
o o ') L 16 to 18
| e o 14 to 16
o Dickinsem  gismarck Jamesh:w;n Fargo :g :2 ::
Mil=s City 5 - e o = 8 to 10
© o o Lemman o o 6 to 8
; > Im] ﬂ MDbEdgEn ﬁber{;eennﬁ\ o : :2 :
- o Watertowm 3 to 4
o0 o Rierre o = ?| :g g
SpICEetY, o o 0 to 1
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i - o %~ | [ ] NotEstimated
o
e o . .
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{+]
& North Platte m 2 = Gmaha E ERR
e 1] = o Grand Islamnd |- o)y = 3
- Yy T ”‘terllng 1 o = Lo o
Trace to 1 |nch of SWE (snow water equivalent) - L
o 5 S B
. pe . ] T I
NONE — LIGHT classification based on M-11 update DH?;'S Selee B
Sted 202 Tan 3, Te T8 o e B Wﬂ
Graphlcs courtesy of NOAA - National Operational Hydrologic Remote Sensing Center
@
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Soil Moisture Ranking

Calculated Soil Moisture Ranking Percentile
JAN, 2011

SO

45N

40N

J5H

| -
3 -
= — — - Soil Moisture Ranking Percentile Last day of JAN, 2012
SOM W&_ M _ b 2 al \ ¥ 1
I, ‘:"\i wg i ‘,m kﬁﬁ’\ 4 ﬁ
L Year ago o I EETS s oy N d
o TR

Much Drier Basin-Wide
Year-to-Year

and (especially) 351

Since Summer 2011

(except far lower basin) =

254 1
1200 100w W
[ ]
1 [ 10 20 a0 o BLD ap ag oo

Graphics courtesy of NOAA Climate Prediction Center Most recent...




U.S. Drought Monitor
U.S. Drought Monitor =z %"

Drought Conditions have

developed across parts

of eastern Nebraska and
northwestern lowa
since Summer 2011

Intensity: Drought Impact Types:
|| DO Abnermally Dry r~' Delineates dominant impacts
[] D1 Drought - Maderate A = Agricultural (crops, pastures,

TR L—" U.S. Drought Monitor ‘2,212

I C4 Drought - Exceptional

USDA 1P @) & ;
The Drought Manitor focuses an broad-scale condifians. = [l e ) U
Local conditions may vary. See accompanying lext summary ~

for forecast statements. Released Thursday, January 20, 2011
http://drought.unl.edu/dm Author: Brian Fuchs, National Drought Mitigation Center

1 Year ago

intensity:

] DO Abnormalty Dry o
| D1 Dvought - Modarate s ST

""" S = Short-Term, ypically <8 months m
ﬁ Eg x”g::' gawgma {e.g. agricaiure, grassiands)
- D4 I}'\o:gnl : E: — L = Leng-Term, typically »6 monghs

g cept (&g Prydrology, ecalogy)

USDA P () &
The Drought Manitor focuses on broad-scale condiions A N WS
Local condiions may vary. See scoompanying lext Summary
for forecast statements Released Thursday, January 26, 2012
http:lidroughtmonitor.unl.edu Author: Eric Luebehusen, U.5. Department of Agriculture

Graphics courtesy of National Drought Mitigation Center
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Temperature / Precipitation
February Outlooks

Temperature

Precipitation

HHHHHHHHHHHH
HHHHHHHHHHH
HHHHHHHHHHHH

BBBBB
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Temperature / Precipitation
Feb-Mar-Apr Outlook

Temperature

Precipitation
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Temperature / Precipitation
May-Jun-Jul Outlook

Temperature

Precipitation

ONTH LER 3 .
VALID MJJ 20]2 N MEANS NORMAL
MADE 19 JAN 2012 \ J/B%,Hmns BELOW

<
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February 1, 2012 Conditions

January runoff 131% of normal

Soil Conditions

» Soil moisture: 20" — 80" percentile ranking (CPC & USDA)
» Variable frost depth
» Shallow groundwater in MT, ND and SD

No plains snowpack (NOHRSC)

Mountain snowpack (NRCS):
» 87% above Fort Peck
» 96% b/n Fort Peck & Garrison
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2012 Climate Outlook

= Weak/weakening La Nina (CPC)
= Precipitation Outlook (CPC)

» Equal chances for precipitation in February
» Increased chance for precipitation in March-April in N. Rockies
» Equal chances for May-Jun-Jul

= Temperature Outlook (CPC)

» Increased chance for above normal temperatures in upper basin
in February

» Increased chance for below normal temperatures in MT in Mar-
Apr

» Equal chances throughout remainder for Mar-Apr

» Equal chances for May-Jun-Jul

20




2012 Runoff Forecast (Feb 1)

25.6 MAF (103% of normal) ab Sioux City
22.0 MAF (97% of normal) ab Gavins Point

March-April Forecast
» 100% of normal ab Sioux City
» 93% of normal ab Gavins Point
May-Jun-Jul Forecast

» 90% of normal ab Fort Peck
» 101% of normal into Garrison

Reaches above Gavins Point will have normal to below
normal runoff through the end of 2012

Gavins Point to Sioux City forecast to have 180% of
normal runoff

®
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Missouri River Basin
2012 Runoff Forecast above Sioux City*

http://www.nwd-mr.usace.army.mil/rcc/reports/runoffFcast.html

6
February 1 Forecast of

5 Annual Runoff = 25.6 MAF
Historic Annual Runoff

4 Average = 24.8 MAF

Monthly Runoff in Million Acre-Feet (MAF)

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

® Fort Peck m Garrison
m Oahe B Fort Randall
Gavins Point ® Sioux City

= Historic Average Monthly Total
* Forecast as of February 1, 2012




Thank you.

Kevin Stamm, P.E.

Senior Hydraulic Engineer
kevin.d.stamm@usace.army.mil
402-996-3874




