INTRODUCTION

Annual reports on actual operations and operating plans for reservoir regulation activities were
initiated in 1953. The Montana Area Office, Wyoming Area Office, Dakota Area Office and the
Regional Office are all responsible for preparing reports on actual operations and operating plans
for reservoir within the Upper Missouri River Basin above Sioux City, lowa. This report briefly
summarizes weather and streamflow conditions in the Upper Missouri River Basin during water
year 2008, which are principal factors governing the pattern of reservoir operations. This report
also describes operations during water year 2008 for reservoirs constructed by the Bureau of
Reclamation (Reclamation) for providing flood control and water supplies for power generation,
irrigation, municipal and industrial uses, and to enhance recreation, fish, and wildlife benefits.

This report includes operating plans to show estimated ranges of operation for water year 2009,
with a graphical presentation on a monthly basis. The operating plans for the reservoirs are
presented only to show possible operations under a wide range of inflows, most of which cannot
be reliably forecasted at the time operating plans are prepared; therefore, plans are at best only
probabilities. The plans are updated monthly, as the season progresses, to better coordinate the
actual water and power requirements with more reliable estimates of inflow.

A report devoted to Energy Generation is included at the end of this report. The energy
generation and water used for power at Reclamation and Corps of Engineers (Corps) plants are
discussed, and the energy generated in 2008 is compared graphically with that of previous years.
Energy produced at the Reclamation and Corps mainstem plants is marketed by the Department
of Energy. Table CET®6, entitled “Total Reservoir Storage Contents at the End of Water Years
2007 and 2008,” compares the water storage available at the beginning of water year 2009 to that
available at the beginning of water year 2008. Table CET7 is a summary of the end of month
storage contents for each reservoir during water year 2008. The Montana Area Office also
assists in the preparation of plans for operation of the Corps reservoir on the main stem of the
Missouri river by furnishing depletion estimates based upon the operating plans presented in this
report.

All references to a year in this report will mean the water year extending from October 1 through
September 30, unless specifically stated otherwise.



SUMMARY OF HYDROLOGIC CONDITIONS
AND FLOOD CONTROL DURING 2008

Antecedent Conditions:

The conditions that existed following the 2007 water year indicated that the drought conditions
remain prominent in some areas, but most of the basins in Montana east of the Continental
Divide where Reclamation facilities are located showed some improvement. Conditions for the
Upper Missouri River basin were showing moderate improvement overall, but conditions in the
Bighorn Basin in Wyoming continued to remain more on the side of drought. The temperatures
and precipitation for water year 2007 varied significantly between seasons. The mountain and
valley precipitation for most basins in Montana east of the Continental Divide and the Bighorn
basin in Wyoming were near to below normal during early fall until April. During May through
August the precipitation continued to decline and reached levels much below average. By mid
summer extremely hot and dry conditions returned to the Upper Missouri and Bighorn basins.
Near normal precipitation throughout September brought a glimmer of light to the situation as
most basins finished out the year with precipitation levels near 85 percent of normal.

The 2007 snowpack as of April 1 was well below normal in all the river basins in Montana and
Wyoming. It ranged from 58 percent of normal in the Sun River basin above Gibson Reservoir
to 84 percent of normal in the Bighorn Basin in Wyoming. Precipitation improved during April
from that experienced in March. With the exception of the St. Mary River Basin and Bighorn
River Basin, the valley precipitation was above normal during April, while the mountain
precipitation remained well below average. Even with the varying precipitation received across
Montana and northern Wyoming, the average streamflows also varied from below normal to
above normal across many river basins. During May, the valley precipitation varied from basin
to basin while the mountain precipitation was generally below average. Warm temperatures in
May combined with varying precipitation, continued to maintain streamflows well below
average during May. The precipitation during June and July remained well below average,
resulting in many of the streamflows to remain well below average.

Inflows for water year 2007 were generally above average during the beginning of the year due
to early fall storms with good precipitation; however the flows through the rest of the year were
well below normal. Total inflows into Reclamation facilities varied from 50 percent of average
in the Marias River Basin to 98 percent of average in the St. Mary River Basin. The well below
normal inflows continued to reflect the cumulative drought conditions experienced in the Upper
Missouri and Bighorn basins since water year 2000.

Water year 2007 ended with storages in many Reclamation reservoirs well below average,
ranging from only 22 percent of average in Gibson Reservoir on the Sun River to 101 percent of
average in Fresno Reservoir on the Milk River. The Reclamation reservoirs with the least
amount of carryover storage going into water year 2008 were Clark Canyon at 50 percent of
average and Gibson at 22 percent of average.



October through December:

Precipitation for the 2008 water year began with normal to much above normal precipitation to
the mountains and valleys after a Pacific system brought moist and cooler weather to the area.
Precipitation overall was much above normal during October and started to drop off sharply in
November. The valley and mountain precipitation in November ranged from 33 and 68 percent
of average respectively, in the Beaverhead River Basin to 89 and 71 percent of average in the
Sun River Basin. During December weather conditions improved as frequent storms brought
moderate precipitation to many areas of the mountains and valley regions in Montana and
Wyoming. However the valley precipitation continued to be minimal in the Marias, Sun and
Milk River Basins. The total valley precipitation for these areas during October through
December was well below average, while the mountain precipitation was near to above average.
For some basins, the early precipitation patterns indicated there may be some reprieve from the
drought conditions. However other areas such as the Marias, Sun and Milk River Basins did not
provide any indication the drought conditions were improving in water year 2008, Tables
MTT1A and MTT1B.

As shown in Table CET-8, the October through December inflows were below normal at all
Reclamation reservoirs in Montana east of the Continental divide, with the exception of Willow
Creek Reservoir which was being refilled with releases from Gibson Reservoir.

January through March:

On January 1, the Natural Resources Conservation Service reported mountain snowpack in
Montana east of the Continental Divide where Reclamation facilities are located ranged from 18
percent of normal in the Milk River Basin to 107 percent of normal in the Beaverhead River
basin, Table MTT2. The mountain snowpack was 89 percent of normal in the Bighorn River
Basin in Wyoming. Mountain snow water content statewide was 91 percent of average and 111
percent of last year. West of the Continental Divide, December mountain and valley
precipitation was 121 percent of average and 167 percent of last year. East of the Continental
Divide, December mountain and valley precipitation was 97 percent of average and 133 percent
of last year. Mountain and valley precipitation during January was 105 percent of average and
154 percent of last year. Precipitation in the Upper Missouri River Basin was higher than this at
114 percent of normal.

In February, precipitation around the state was above average contributing to snowpack levels
varying between 76 and 114 percent of average. The February mountain and valley precipitation
was 110 percent of average and 89 percent of last year. By March 1, mountain snow water
content essentially remained the same, varying from 94 percent of average to 114 percent of
average. During March mountain and valley precipitation across the state areas east of the
Continental Divide was 81 percent of average and 113 percent of last year, respectively. As a
result, the NRCS reported snowpack conditions on April 1 to be at near to slightly above average
levels.



2008 VALLEY PRECIPITATION

TABLE MTT1A
PRECIPITATION IN INCHES AND PERCENT OF AVERAGE

BASIN OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. %

Beaverhead

Monthly Precip Average 0.89] 0.43] 0.39 0.39 0.28] 0.65 1.16 2.20 1.92 1.37 1.28 1.09

Monthly Precip and % of Average 1.03 116 0.14] 33 0.39 99| 0.33 83 0.29] 102| 0.24] 37 0.49 42| 2.85 130 0.52] 27 0.77 56 0.30 23 0.71] 65

Year-to-Date Precip and % of Average 1.03 116 1.17, 89 1.56 91 1.88 90| 2.17] 91 2.41 80 2.90 69 5.75 90| 6.27, 76 7.04] 73, 7.33 67 8.04] 67|
Jefferson

Monthly Precip Average 0.80] 0.58 0.47 0.48 0.35] 0.71 1.13 2.14 212 1.47 1.36 1.13

Monthly Precip and % of Average 1.29 162| 0.31 53 0.52 110 0.39 81 0.43] 121 0.35 49| 0.80 71 2.69 125 1.13 53 1.01 69| 0.52 38 0.76] 68

Year-to-Date Precip and % of Average 1.29 162 1.59 116 2.11 114 2.50 108 2.92] 109 3.27 97| 4.07] 90, 6.76 102 7.88 90| 8.89 87| 9.41 81 10.17, 80|
Madison

Monthly Precip Average 1.49 1.77 2.04] 1.87 1.55 1.88 1.70 2.78 271 1.81 1.61 1.67

Monthly Precip and % of Average 3.63] 244 0.92 52 3.05 149 3.34 179 2.44] 158 1.88 100 1.67 98| 3.36 121 2.92 108 1.25 69 0.86 54 1.15 69

Year-to-Date Precip and % of Average 3.63] 244 4.56 140 7.60 143 10.94] 153 13.38, 154 15.26 144 16.93) 138, 20.29 135 23.21 131 24.46 125, 25.32 119 26.47 116
Gallatin

Monthly Precip Average 1.61 1.10 0.79 0.84 0.70] 1.40 2.06 3.22 2.85] 1.44 1.48 1.79

Monthly Precip and % of Average 3.42] 212 1.19 108 0.93 118 1.00 119| 0.56 80 1.36 97 2.48 120 4.33] 134 3.92] 138 2.40] 167| 1.14 7 0.98] 55

Year-to-Date Precip and % of Average 3.42] 212 4.61 170] 5.54| 158 6.54 151] 7.10] 141 8.46 131 10.94 129 15.27, 130 19.19 132] 21.59] 135 22.73] 130 23.71] 123
Missouri Above Toston

Monthly Precip Average 1.06 1.01 1.02 0.97 0.78 1.16 1.38 2.44 2.37 1.57 1.46 1.37

Monthly Precip and % of Average 2.29] 216 0.59] 58 1.35 133 1.44 149 1.07| 138 0.96 83| 1.26 92| 3.02 124 2.11 89 121 77 0.68, 47 0.90] 66|

Year-to-Date Precip and % of Average 2.29 216 2.88 139| 4.23 137 5.68 140 6.75 140 7.71 129| 8.97 122 11.99 122 14.10 116 15.32] 111 16.00] 105 16.90 102
Sun-Teton

Monthly Precip Average 1.17 1.29 1.22 1.33 1.09 1.12 1.41 2.63 2.55 1.54, 1.67| 1.43

Monthly Precip and % of Average 1.41 121 1.15 89 0.29 24 0.62 108 1.29 119 0.65 58| 1.00 71 4.17| 158 2.17 85 1.44 94 1.30 78 1.76 123

Year-to-Date Precip and % of Average 1.41 121 2.56 104 2.85 78 3.47 69 4.76] 78 541 75 6.41 74 10.58 94| 12.75 92 14.19] 93| 15.49 91 17.24 94|
Marias

Monthly Precip Average 0.57| 0.43] 0.38 0.39 0.28 0.59 0.93 2.11 2.43 141 1.56 1.13

Monthly Precip and % of Average 0.74] 128 0.24] 57| 0.18 47| 0.34 87| 0.35] 123 0.35 59 0.75 80| 4.17| 197 2.61 107 111 79 1.29 83 1.78, 158

Year-to-Date Precip and % of Average 0.74] 128| 0.98] 98 1.16 84 1.49 85 1.84 90 2.19 83 2.94 82 7.11 125] 9.72] 120| 10.83] 114 12.12 109 13.90 114
Milk

Monthly Precip Average 0.60] 0.43] 0.42 0.41 0.30] 0.52 0.86 2.01 2.23 158 1.18 1.20

Monthly Precip and % of Average 0.56 92| 0.09] 21 0.22 52| 0.15 37| 0.49] 161 0.11 22| 0.27 31| 2.88 143 3.28] 147 1.04 66| 0.99 84 1.68, 140

Year-to-Date Precip and % of Average 0.56 92 0.65 63 0.87 59 1.02 54 1.51 69 1.62 60, 1.89 53 4.76] 86 8.05 103| 9.08 97| 10.08, 96 11.76 100
St. Mary

Monthly Precip Average 1.47 1.98 1.94 1.86 1.36 1.49 1.52 2.82 2.97 1.86 2.00 1.75

Monthly Precip and % of Average 1.54 104 1.02 il 1.74 90 1.86 100 2.17] 159 0.18 12| 0.48 32| 5.82 207 4.69] 158 158 85| 1.90 95| 1.41 81

Year-to-Date Precip and % of Average 1.54 104 2.55 74 4.29 80 6.15 85 8.31 97, 8.49 84 8.97 77| 14.78 102] 19.47, 112] 21.05] 109 22.94] 108 24.35] 106
Bighorn Above Yellowtail

Monthly Precip Average 0.82] 0.47| 0.33 0.34 0.29] 0.61 1.17 1.95 1.35 0.97 0.73 1.05

Monthly Precip and % of Average 1.69 206 0.18 38 0.51 154 0.25 72| 0.20] 68| 0.42 68| 0.48 41 4.03] 207 0.59] 44 0.42 44 0.40 55| 1.23 117

Year-to-Date Precip and % of Average 1.69 206 1.87, 145 2.38 147 2.62 134 2.82] 125 3.24] 113 3.72 92 7.75 130 8.35] 114 8.77 106 9.17 101 10.40 103

A composite of the following National Weather Service

Beaverhead...............

Jefferson
Madison.
Gallatin
Missouri Above Toston..
Sun-Teton......... .-

Bighorn Above Yellowta

...Lima and Dillon

stations was used to determine monthly valley precipitation and percent of average for the drainage basins:

...Lima, Dillon, Virginia City, and Boulder

. .Hebgen, West Yellowstone, and Norris Madison

.. .Bozeman

...Townsend, Lima, Dillon, Virginia City, Boulder, Hebgen, West Yellowstone, Norris Madison, and Bozeman

..Summit, Choteau, Fairfield, Augusta, and Gibson
...Cut Bank, Conrad, Valier, Gold Butte, and Chester
...Havre, Chinook, Harlem, Malta, and Rudyard

..Babb and East Glacier

...Buffalo Bill, Sunshine, Boysen Dam, Dubois, Gas Hills, Lander, Riverton, Basin, Lovell, Thermopolis, and Worland




VALLEY PRECI pNCIHLE)

TABLE MTT1A-1
PRECIPITATION IN INCHES AND PERCENT OF AVERAGE
2008 VALLEY PRECIPITATION
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TABLE MTT1B
PRECIPITATION IN INCHES AND PERCENT OF AVERAGE
2008 MOUNTAIN PRECIPITATION

IMSIN ocT NOV DEC JAN FEB MAR APR MAY JUN

IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN. % IN.

Lima Reservoir
Manthly Precip Average B.70| 12.60| 14.20 14.20| 13.10 15.70] 13.00| 16.00| 14.20]
Maonthly Precip and % of Average 17.10| 197| 4.30] 34 18.30 129§ 22.90| 161 10.50 80| .80 T.50] 58 16.70| 104 10.70]
Year-to-Date Precip and % of Averag  17.10] 197] 2140) 100 39.70f 112]  62.60) 126] 73.10 116 73.10] 1 B7.40 96| 104.10 97|  114.80]

Clark Canyon Reservoir
Monthly Precip Average 13.50 20.20 21.40 20.30] 17.10 22.00 21.30] 27.00 21.20

Monthly Precip and % of Average 24,50 181 13.70 68| 25.90 121 24,40 120 14.30 B4 15.40 15.20/ ™ 2510 93 16.70
Year-to-Date Precip and % of Averag 2450] 181 820 113 £4.10 118]  83.50] 117|  102.80 111 11820 10 133.40} 98|  158.50] 97| 17520
Jefferson Drainage
Monthly Precip Average 31.40| 45.80 48.80
Monthly Precip and % of Average 49.30 57| 30.60 67| 59.60 122] 49.70| 105 40.80| 104 36.10 76 .70

Year-to-Date Precip and % of Averag  49.30] 157] 79.90 103] 138.s50 111]  189.20f 109  230.00 108]  266.10 102]  303.80

Madison Drainage

Monthly Precip Average 21.30 3530 3590 30.90 36.40 30.20

Monthly Precip and % of Average 36.70 172 4740 134 47.40 122) 29.10 84 27.50 76| 26.40

Year-to-Date Precip and % of h“l'!i 36.70 1 2 102.70] 114]  102.70 17| 175.60 112] 203.10] 105] 229.50,
(Gallatin Drainage

Maonthly Precip Average 9.40 11.20 11.30] 11.40 9.90 14.90 14.40,

Monthly Precip and % of Average 14.40 153 T.A0) L 13.80| 122 13.40 118 12.00 121 12.80| 86| 12.90|

Year-to-Date Precip and % of Avera, 104 35.30) 11 48.70 112 73.50 114 73.50] 108| B6.40

Canyon Ferry Reservoir

Monthly Precip Average 51.80 T75.90| 80.70] BO0.40) 67.80| B2.40] TT.60| .
Manthly Precip and % of Average 84.00 162] 49.00| 65 101.40| 1 89.80| 12 67.30] 65.40] 79 62.50| 81 98.80) 11 75.10] 106| 16.50| 39 17.30 43 29.10] 4]
Year-to-Date Precip and % of Avera, 84,00 162]  133.00 112)  234.40 11 324.20/ 11 391.50 11 456.90| 104]  519.40] 101]  618.20) _99) 96| 94
Gibson Reservoir
Monthly Precip Average 9.70| 13.60} 13.90] 13.40] 11.00] 11.40) 11.00] 14.80]
Monthly Precip and % of Average 10.80) m 9.70] ™ 17.90) 13.80} 103 13.70| 125) 6.70 7.00] 64) 39.80|
Year-to-Date Precip and % of Averag 10.80] 111 20.50] 103 38.40 1 52.20/ 103 65.90] 107] 7260 79.60| 95|  119.40]
Lake Elwell Reservoir
Manthly Precip Average 14.70| 22.30| 23.70 25.20| 19.50| 19.80 17.30| 20.70]
Monthly Precip and % of Average 16.70| 114 14.50 65| 30.10 127 23.60| 25.90| 133 14.00 Eal 11.20| L 56.60|
Year-to-Date Precip and % of Averag 16.70] 114) :!1.20i 101 61.30 101 84,90 110.80) 105] 124,80 1 136.00 192.60
S Reservoir
Monthly Precip Average 9.80] 16.50 16.20 15.70| 12.10 11.20 9.60 10.00
Monthly Precip and % of Average 7.30/ 65 B.50 13.20
Year-to-Date Precip and % of Aver. 78.40) 96| 85.90 9 100.10
Bighom Lake
Monthly Precip Average 42.30 34.80 50.10| 63.00] 65.70| 55.60] ar.70| 26.10) 42.20]
Monthly Precip and % of Average T8.T0 34,60/ 6070 L 40.60| 125.90 181 54.70] 8] 15.00| 40| .20 35| 42,60 101
229.10] 1 289,80} 11| 330.40) 102] 456.30 118] 51100 1. 526.00] 108)  535.20| 104] 577.80 104

Year-to-Date Precip and % of Aver: 78.70

A composite of the following Natural Rescurces Conservaticn Service SNOTEL sites was used to determine monthly mountaln precipitatiocn and of for the basins:

Crab Creek, Island Park, Tepee Creek, Divide, and Lakeview Ridge

Clark Canyon Reservoir.. Beagle Springs, Darkhorse Lake, Lemhi Ridge, Tepee Creesk, Diwvide, Bloody Dick, and Lakeview Ridge

Jefferson Drainage.......... Beagle Springs, Clover Meadow, Darkhorse Lake, Mule Creek, Lemhi Ridge, Rocker Feak, Tepee Creek, Clavert Creek, Saddle Mountain, Lower Twin, Divide, Bloody Dick, Lakeview Ridge,
Short Creek, Frohner Msadow, and Mooss Creek

..Carrot Basin, Clover Meadow, Tepes Creek, Black Bear, Lower Twin, Beaver Creek, Madison Flateau, and Whiskey Creek

Gallatin Drainage.... Carrot Basin, Shower Falls, and Lick Creek

Canyon Ferry Reservoir...... Beagle Springs, Darkhorse Lake, Carrot Basin, Clover Meadow, Shower Falls, Mule Creek, Rocker Peak, Black Bear, Saddle Mountain, Lower Twin, Beaver Creek, Madison Plateau,
Short Creek, Lick Cresk, Whiskey Creek, Frohner Meadow, Calvert Cresk, Mooss Cresek, Lemhi Ridge, Tepes Creesk, Divids, Bloody Dick, and Lakeview Ridge

. :Mount Lockhart, Wood Creek, Dupuyer Creek, and Waldrom

Mount Lockhart, Badger Pass, Fike Creek, Dupuyer Creek, and Waldron

Flattop Mountain and Many Glacier

Madison Drainage

Gibson Reservolr
Lake Elwell Reservoir
Sherburne Reservoir.
Bighorn Lake..

Burgess Junction, Middle Powder, Marquette, Sylvan Lake, Younts Peak, and Sylvan Road

..Kirwin, Blackwater, Evening Star, Shell Creek, Powder River, Bald Mountain, Bone Springs Divide, Owl Creek, Sucker Creek, Dome Lake, Hansen Sawmill, Timber Creek, Bear Trap Mesadow,



TABLE MTT1B-1
PRECIPITATION IN INCHES AND PERCENT OF AVERAGE
2008 MOUNTAIN PRECIPITATION
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As shown in Table CET-8, the January through March inflows continued to remain well below to
much below average, with Clark Canyon and Lake Elwell reservoirs recording the lowest.
Inflows for January through March were 57 percent of average for Clark Canyon, and 50 percent
of average for Bighorn Lake.

April through June:

According to NRCS records, the April 1 mountain snow water contents statewide for Montana
were 108 percent of average and 155 percent of last year. West of the Continental Divide
snowpack was 113 percent of average and 151 percent of last year. East of the Continental
Divide snowpack was 103 percent of average and 153 percent of last year. Slight improvements
were noticed in water supply conditions during February and March as reflected in the Natural
Resources Conservation Service’s Surface Water Supply Index map.

April mountain and valley precipitation across Montana was 73 percent of average and 79
percent of last year. The mountain precipitation varied from 58 to 90 percent of average, while
the valley precipitation varied from 31 to 120 percent of average. Precipitation in the Bighorn
Basin in Wyoming was much below average during April falling in at 64 percent of average in
the mountains and only 41 percent of average in the valleys. April temperatures were well below
average across Montana with temperatures in the Southwest eight degrees below normal for the
month, but overall in the state the average temperature was only 3.6 degrees below average.
These cooler temperatures delayed the high elevation snowmelt and resulted in a much later
runoff season than what has been experienced in more recent years.

The precipitation across Montana during May improved significantly from the previous month.
Mountain and valley precipitation across the state was 139 percent of average and 121 percent of
last year. East of the Continental Divide, mountain and valley precipitation was 161 percent of
average and 134 percent of last year. In general, many basins above Reclamation projects in
Montana received precipitation rates much above average during May. With the heavy
precipitation in the forms of both snow and rain, stream flows peaked near Memorial Day
weekend due to a large storm system moving across the entire state. However; due to
temperatures being much colder than normal, the high elevation snowmelt was substantially
delayed and had not yet begun to melt. The picture below shows the precipitation pattern that
occurred in May as a percent of average. Almost all of Montana east of the continental divide
experienced above normal precipitation.
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Normally the higher elevation snowpack reaches peak accumulations around the middle of April
and begins to melt out. However, because of the cooler temperatures experienced in April and
May, much of the higher elevation snowmelt did not begin to occur until late May or early June.
The peak snowpack for many Reclamation reservoirs occurred between April 24 and May 14,
with most watersheds experiencing more than one peak with the second peak being greater than
the first. The peak generally occurs around April 15 for mountain locations, Figure MTG1.

As shown in Table CET-8, the May and June inflows were above normal at most locations, with
Clark Canyon and Lake Sherburne recording the lowest. Inflows into Clark Canyon during May
and June were 41 and 47 percent of average, respectively.

July through September:

During July through September, precipitation was well below average with little to no
precipitation reported across Montana and northern Wyoming. August temperatures were near
average while precipitation was much below average in eastern Montana, but the western two-
thirds of the state saw some of the best precipitation for the water-year-to-date that has been seen
in recent history. Weather conditions improved slightly in early September when a storm system
over Labor Day weekend brought some moisture into Montana and Wyoming. But by late
September precipitation again returned to being well below normal. September temperatures and
precipitation were varied; early in the month conditions were cold and wet, while in the latter
part of the month warm temperatures returned. During July, temperatures were slightly above
average, producing dry conditions around the state. The below normal precipitation across
Montana once again brought fears that another fire season like last year was developing. Overall,
precipitation across Montana was 93 percent of average during September. The dry areas
included the eastern edge of the state, and the southeast corner east of the continental Divide.
The valley precipitation during September varied from 66 percent of average in the Missouri
River Basin to 158 percent of average in the Marias River Basin. The mountain precipitation
during September varied from 64 percent of average in the Missouri River Basin to 101 percent
of average in the Bighorn River Basin.



Figure MTG1
WATER YEAR 2008
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The inflow conditions for August through September were below average at Clark Canyon, but
near to above average at the rest of the projects. The total inflows for the water year ranged from
54 percent of normal at Clark Canyon to 105 percent of normal at Sherburne. Leading into water
year 2009 the drought appears to be showing signs of relief across parts of the state, but
continues to be hanging on in others areas. At the start of water year 2009, the early conditions
showed a moderate improvement in drought conditions for all of the Reclamation projects except
Clark Canyon.

Reservoir Storage, Releases and Inflows:

At the beginning of water year 2008, storages in all Reclamation reservoirs were well below
average, with the exception of Fresno Reservoir located on the Milk River which was at 101
percent of average. October 1 reservoir storage in the Upper Missouri Basin totaled
2,291,800 acre-feet and was 85 percent of average. Storage for the Milk River Project totaled
100,700 acre-feet and was 96 percent of normal. Storage in Bighorn Lake totaled 956,700 acre-
feet and was 94 percent of normal. Due to the ongoing drought, and the inflow predictions for
the upcoming spring inflows, storage in many reservoirs were allowed to increase through the
fall and winter, in hopes of being able to fill to reach full pool levels by May or June of 2008. By
the end of March, storage levels ranged from 47 percent of normal at Pishkun Reservoir to
115 percent of normal at Lake Sherburne.

Due to the good spring precipitation during May the inflows improved in many basins located in
northcentral and southwest Montana to above average levels. Therefore, storage conditions
improved dramatically in May. The early precipitation patterns in conjunction with the above
average snowpack indicated that drought conditions may be improving in Montana. With below
average temperatures in April and May the snowmelt runoff was delayed until late May and
early June. In the Bighorn River basin in Wyoming dry conditions quickly changed as a large
precipitation events covered the basin during the last week of May and early June. With the high
runoff volumes produced by these rains releases from all reservoirs on the Bighorn system were
increased. The peak flow out of Bighorn Lake was just over 10,000 cfs on June 20". The
reservoir level was allowed to increase until reaching a peak elevation of 3642.5 on July 14™.
After that time, the inflows began to recede and maintaining the river releases at about 6,200 cfs,
allowed the reservoir to begin drafting.

The only Reclamation reservoir in Montana that did not fill to normal full capacity was Clark
Canyon Reservoir, located on the Beaverhead River near Dillon, MT. Three Reclamation
reservoirs had to utilize part of their flood pool to reduce the potential for flooding downstream.
These were Lake Elwell, located on the Marias River near Chester, MT, Canyon Ferry Reservaoir,
located on the Missouri River near Helena, MT and Bighorn Lake, located on the Bighorn River
near Fort Smith, MT.

During June and July, storage was above average at many of Reclamation’s Projects except for
Clark Canyon and Nelson Reservoirs. June precipitation was average to above average during
the first two weeks, and then the warm temperatures started to take hold. However July and
August precipitation was below average but the mild temperatures and strong river flows
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resulted in reservoirs being able to maintain strong storage levels through the summer.

By the end of August, Clark Canyon, Gibson, and Nelson Reservoirs were the only reservoirs
with below normal pools; all other reservoirs varied between 101 and 163 percent of average.
The inflows to Bighorn Lake during June through August were above average due to the
combination of higher releases from Boysen and Buffalo Bill Reservoirs and the much delayed
high elevation snowmelt. Maintaining conservative releases between 2,500-2,900 cfs during
August and September, storage in Bighorn Lake at the end of the water year 2008 was at 105
percent of average.

Water year 2008 ended with varying storage levels. Clark Canyon was only 52 percent of
average while Sherburne was 421 percent of average. The Reclamation reservoirs with the least
amount of carryover storage were Clark Canyon and Gibson Reservoirs at 37 and 23 percent of
full capacity.

Spillway releases had to be used at Lake Elwell, Gibson Reservoir, Canyon Ferry Reservoir, and
Bighorn Lake to control the large flows from the spring runoff. This was a result of the delayed
snowmelt and storm events bringing good amounts of precipitation. The runoff pattern allowed
most Reclamation facilities to maintain flows at or above the desired fishery flows through the
remainder of the water year. In early October, releases from Clark Canyon Dam were set at
approximately 35 cfs, below the desired minimum fishery flow, for the winter. Entering into
water year 2009 releases from all Reclamation facilities in Montana except Clark Canyon is near
the recommended fishery flow.

There was approximately $55,598,600 in flood damages prevented during water year 2008 by
Reclamation facilities in Montana east of the Continental Divide. The total flood damage
prevented by these facilities since 1950 is approximately $421,707,400.

Water Supply and Runoff:

The water supply forecasts prepared on January 1, indicated April-July runoff volumes ranged
from 40 to 87 percent of average among Reclamation reservoirs east of the Continental Divide,
MTT3. Based upon these forecasts, it appeared the drought may be continuing for most of
Montana and Northwest Wyoming. All basins showed improvements in the snowpack levels
during January and February, and by March 1, the forecasts had increased to 71 to 103 percent of
average. The April 1 snowpack ranged from 96 percent of average in the Wind River basin in
Wyoming to 109 percent of average in both the St. Mary and Milk River basins, Table MTT2.
The resulting April-July forecasted runoff volumes ranged from 74 of average into Bighorn Lake
to 102 percent of average into Lake Sherburne. In the end, due to spring precipitation, the actual
April-July runoff volumes for water year 2008 ranged from 47 of average into Clark Canyon to
117 percent of average into Bighorn Lake, Table MTT3. All water users experienced full water
supplies with exception of the water users along the Beaverhead River in southwestern Montana
where they experienced minor water shortages during the irrigation season. Water users in the
Beaverhead River Basin successfully implemented a Drought Management Plan in 2008, which
helped to mitigate the impacts of the extended drought.
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During water year 2008 the peak release at
Clark Canyon was approximately 352 cfs
greater than peak inflow. Peak release was
839 cfs on July 21, while the inflow peaked
at 487 cfs on June 9, which was much
below average. Canyon Ferry’s peak
inflow was 19,234 cfs on June 6, while the
peak release was 14,793 cfs on Jun 8. In the
Sun River Basin, Gibson Reservoir inflow
peaked at 6,883 cfs on May 25, while the
release peaked at 6,291 cfs on May 26. The
peak inflow for Pishkun and Willow Creek
Reservoirs were 1,403 cfs on July 25 and
170 cfs on May 23, respectively. Inflow to
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Lake Elwell peaked at 12,802 cfs on May 27 and releases peaked at 3,967 cfs on June 8. In the
Milk River Basin, Lake Sherburne peak inflow was 1,502 on May 19 and releases peaked at 834
cfs on July 9. The peak inflow for Fresno Reservoir was 2,042 cfs on May 27 while the release

peaked at 1,028 cfs on July 18.

Inflows to

Reclamation

facilities in Montana east of the Continental Divide ranged from 54 percent of average at Clark
Canyon Reservoir to 134 percent of average at Willow Creek Reservoir for 2008.
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TABLE MTT2

2008 MOUNTAIN SNOW WATER CONTENT

AS A PERCENT OF NORMAL

DRAINAGE BASIN JAN 1 FEB 1 MAR 1 APR 1 MAY 1

Beaverhead 107 114 110 102 112

Jefferson 93 100 105 100 108

Madison _ 102 113 108 108 121

Gallatin 98 107 109 108 118

Missouri Headwaters above Toston 96 106 107 104 115

Sun 84 100 114 105 129

|_Marias 81 98 107 104 114

Milk River 18 76 114 109 161

St. Mary 79 97 110 109 116

Wind 84 89 93 96 98

Shoshone 91 91 93 101 100

Bighorn (Boysen-Bighorn) 89 91 94 101 106

2008 WAT&?A.SB&I‘}EPBLAE'SORECA STS
sl —

JAN 1" FEB 1" MAR 1" APR 17 MAY 1¥ JUN 1" AI"?I?E-LIISIE‘Y” fpi%i
RESERVOIR 1,000 % OF 1,000 % OF 1,000 % OF 1,000 % OF 1,000 % OF 1,000 % OF 1,000 % OF I(T??ARS]%'
AC-FT AVG AC-FT AVG AC-FT AVG AC-FT AVG AC-FT AVG AC-FT AVG AC-FT AVG REC'D
Clark Canyon 44.6 40 85.0 75 92.0 82 90.0 80 72.0 79 47.0 74 52.9 47 59
Canyon Ferry 1,762.0 87 || 1,910.0 94 I 1,950.0 96 || 1,880.0 93 || 1,685.0 100 J| 1,355.0 122 || 2,199.2 108 117
Gibson 366.0 77 418.0 88 463.0 97 441.5 92 414.5 95 318.3 119 530.7 111 " 120
Tiber 313.0 64 421.0 87 460.0 95 456.0 94 431.0 102 257.0 101 488.6 101 I‘ 107
Sherburne 85.0 82 101.0 97 107.0 103 106.0 102 101.0 106 67.0 107 115.8 111 109
Fresno 48.0 58 70.0 84 75.0 90 51.0 84 30.0 72 29.0 149 66.8 67 131
Yellowtail 743.9 67 807.0 72 794.0 71 820.0 74 786.6 83 990.9 141 1,298.3 117 158

1/ Runoff Forecast for April-July; Fresno Reservoir is March-July.
2/ Runoff Forecast for April-July.

3/ Runoff Forecast for May-July.

4/ Runoff Forecast for June-July.

5/ Actual Runoff for April-July; Fresno Reservoir is March-July.
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FLOOD BENEFITS

The Corps of Engineers evaluated the reservoir regulation data pertaining to Reclamation
reservoirs within the jurisdiction of the Montana Area Office and indicated that seven reservoirs
provided flood relief during water year 2008. They were: Clark Canyon on the Beaverhead
River near Dillon; Canyon Ferry on the Missouri River near Helena; Lake Elwell on the Marias
River near Chester; Lake Sherburne on Swiftcurrent Creek near Babb; Fresno Reservoir on the
Milk River near Havre; Gibson Reservoir on the Sun River near Augusta; and Bighorn Lake on
the Bighorn River near Fort Smith. Canyon Ferry Reservoir, Bighorn Lake and Lake Elwell
played the most important role in preventing flood damages during the 2008 runoff season. The
most notable examples of peak flows regulated by Bureau reservoirs during the spring runoff are
as follows:

Peak River
Inflow Discharge
Reservoir (cfs) (cfs) Date

Canyon Ferry 17,146 5,724 05/23/08
Lake Elwell 12,802 483 05/27/08
Lake Sherburne 1,400 36 05/25/08
Fresno Reservoir 2,008 143 06/15/08
Bighorn Lake 14,130 2,425 05/24/08

The Corps estimated these three Bureau reservoirs in Montana reduced flood damages by
$55,598,600 in 2008. Some of these benefits were derived by reducing local damages and other
benefits were derived by storing water which would have contributed to flooding downstream on
the main stem of the Missouri River below Fort Peck Reservoir. The distribution of flood
damages prevented is as listed in Table MTT4. For additional information on the operations of
the reservoirs within the jurisdiction of the Montana Area Office, refer to the individual
"Summary of Operations for 2008 for each reservoir in this report. Figure MTG2 shows the
annual flood damages prevented by Montana Area Office reservoirs since 1950.

TABLE MTT4
FLOOD DAMAGES PREVENTED
(THOUSANDS OF DOLLARS)

Main 2008 Prev. 1950-2008
Reservoir Local Stem Total Accum. Accum. Total
Clark Canyon $ 00 $ 3838 $ 3838 $12,867.8 $13,251.6
Canyon Ferry 2,102.5 25,919.3 28,021.8 153,561.4 181,583.2
Gibson* 19.0 0.0 19.0 3,044.5 3,063.5
Lake Elwell 36.7 12,231.4 12,268.1 62,266.1 74,534.2
Lake Sherburne® 61.2 0.0 61.2 7,885.3 7,946.5
Fresno 41.3 0.0 41.3 13,085.5 13,126.8
Bighorn Lake 85.5 14,717.9 14,803.4 113,398.2 128,201.6
Total $2,346.2 $ 6,169.5  $55598.6 $366,108/8 $421,707.4

! No space allocated to flood control, but some flood protection provided by operation for other
purposes.

2 Now includes historical flood damages prevented by Lake Sherburne since 1950 based on
estimates provided by the Corps of Engineers.
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UNIT OPERATIONAL SUMMARIES FOR WATER YEAR 2008

Clark Canyon Reservoir

Clark Canyon Reservoir, a Pick-Sloan Missouri basin Program
(P-S MBP) project, is located on the Beaverhead River
approximately 20 miles upstream from Dillon, Montana. It has a
total capacity of 257,152 acre-feet (255,643 acre-feet active).
The reservoir is the storage facility for the East Bench Unit
providing a full water supply for irrigation of 21,800 acres and a
supplemental supply for about 28,000 acres. Flood control,
recreation, and fish and wildlife are among the other functions
served by the reservoir.

In 2000, Reclamation surveyed Clark Canyon Reservoir to develop a topographic map and
compute a present storage-elevation relationship (area-capacity tables). The data were used to
calculate reservoir capacity lost due to sediment accumulation since dam closure in August of
1964. The 2000 survey determined that Clark Canyon Reservoir has a storage capacity of
174,367 acre-feet and a surface area of 5,151 acres at a reservoir elevation of 5546.10. Since
closure in 1964, the reservoir has accumulated a sediment volume of 4,106 acre-feet below
elevation 5546.10. This volume represents a 2.3 percent loss in capacity and an average annual
loss of 114.7 acre-feet. The revised area-capacity table was put into effect on October 1, 2001,
reflecting the new storage levels.

Entering water year 2008 the hydrologic conditions in the Beaverhead basin remained dry,
showing very few signs of improvements from the previous eight years. Valley precipitation,
during August and September, was below average at 81 and 96 percent of average while the
mountain precipitation varied from 76 and 152 percent of average, respectively. Although there
was not an overall significant change in the streamflows above Clark Canyon Reservoir, the
improved mountain precipitation during September, as well as irrigation return flows, did help to
sustain the inflows as the water year came to a close. Inflow to Clark Canyon during August and
September was 56 and 52 percent of average, respectively. Large irrigation demands during
water year 2007 once again placed a heavy demand on storage in Clark Canyon Reservoir.
Following the conclusion of the irrigation season, releases from Clark Canyon were gradually
reduced during September 15-September 21 to the fall and winter flow rate of about 35 cfs,
which is much below the minimum recommended fishery flow of between 100-200 cfs.
Beginning in early September, storage in Clark Canyon began to steadily increase and ended
water year 2007 with a content of 62,052 acre-feet at elevation 5518.49. At 50 percent of
average, this was the 11" lowest level of record for this time of year for the period of 1965-2007
and was 2,350 acre-feet or 0.82 feet lower than at the end of water year 2006.

The 2008 water year began with some storm activity, resulting in valley and mountain

precipitation during October being above average. The valley and mountain precipitation during
October was 116 and 181 percent of average respectively. Weather conditions changed
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drastically in November as the valley and mountain precipitation declined to 33 and 68 percent
of average respectively.

Average conditions returned to the basin between December and February, only to go back to the
drought conditions during the remainder of the year. On January 1, the Natural Resources
Conservation Service (NRCS) measured snowpack in the Beaverhead River basin at 107 percent
of average. This was an increase of 23 percent from the snowpack experienced on January 1,
2007. Snow fell in the Beaverhead River Basin at above average rates and by February 1, the
snowpack was measured at 114 percent of average. This was a 41 percent increase above the
snowpack measured on February 1, 2007. Precipitation conditions remained stable during
February and on March 1 the measured snowpack in the Beaverhead basin had dropped to 110
percent of average. However, during March, mountain and valley precipitation were much
below average, indicating another year of drought would likely occur. Inflow for October
through March was 64,490 acre-feet, or 57 percent of normal. This was 12,198 acre-feet or
16 percent less than the inflows experienced during that period in 2007.

On April 1, the NRCS measured the mountain snowpack to be 102 percent of average. No
significant precipitation events occurred in the Beaverhead valley during April. Valley and
mountain precipitation were 42, and 71 percent of average, contributing to the cumulative valley
precipitation decreasing to 69 percent of average by the beginning of May. The mountain
snowmelt in the Beaverhead River basin normally begins in late April or early May. By May 1,
the snowpack remained above normal at 112 percent of average, due to the cooler spring
temperatures and delayed snowmelt in the basin.

March and April were both very dry months with valley precipitation averaging 37 and 42
percent of normal and mountain precipitation averaging 70 and 71 percent of normal,
respectively. The month of May started out being fairly dry, but over the Memorial Day
weekend things started to change. A large precipitation event moved through Montana and
Wyoming bringing with it large amounts of rain, and snow in the higher elevations. This event
boosted precipitation values in the mountains and valleys to 93, and 130 percent of normal for
the month of May. Even though both the valley and mountain cumulative precipitation through
the end of May was near average, the inflows to Clark Canyon totaled only 11,113 acre-feet
which is 41 percent of average.

Based on the mountain snowpack, the water supply forecast prepared on April 1, indicated the
April-July runoff into Clark Canyon would be 80 percent of normal, totaling approximately
90,000 acre-feet. This was an increase of 51,200 acre-feet from the April 1 forecast in 2007.
Conference calls were held with the Clark Canyon Joint Board in both March and April to
discuss the water supply outlook for the 2008 irrigation season. The Joint Board, which consists
of three representatives from each water user entity, set initial allotments in March at 3.5 acre-
feet per acre for CCWSC, and 2.7 acre-feet per acre for the EBID.

Snowmelt runoff during April through July was well below normal at only 47 percent of average.

Daily inflows into Clark Canyon Reservoir averaged 168 cfs during April, 180 cfs during May,
287 cfs during June and 240 cfs during July. These resulted in respective monthly total inflows
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of 9,560 acre-feet, 11,113 acre-feet, 17,062 acre-feet and 14,764 acre-feet. The total April
through July inflow increased 12,641 acre-feet more than experienced in 2007.

Releases during this time averaged 29 cfs during April, 221 cfs during May, 502 cfs during June
and 712 cfs during July. As a result, storage slowly increased to a peak for the year of 125,221
acre-feet at elevation 5535.94 on May 10, before irrigation demands in 2008 required storage to
begin drafting. This was 76 percent of normal and 72 percent of full capacity. This was also
6,200 acre-feet or 1.38 feet lower than the peak storage which occurred in 2007. The peak
inflow for the year was recorded on June 9 at 487 cfs. This was also the 10" lowest peak daily
inflow for the period of 1965 through 2008. The total April-July inflow to Clark Canyon was
47 percent of average totaling 52,900 acre-feet and was the 13" lowest April-July inflow of
record for the period of 1965 through 2008.

Precipitation during the summer months remained well below average in both valley and
mountain areas. The mountain precipitation, which is factored into the snowmelt runoff volume,
was only 79, 23 and 32 percent of average for June, July and August respectively. The valley
precipitation reflected a similar, but more dismal distribution during the same months with the
precipitation totaling 27, 56 and 23 percent of average respectively. During September, valley
and mountain precipitation improved to 65 and 68 percent of average, respectively.

By the end of September the total cumulative valley precipitation for the year was 67 percent of
average while the total cumulative mountain precipitation for the Beaverhead basin was 86
percent of average. Unfortunately, the lack of valley precipitation during July through early
September produced heavy demands on storage out of Clark Canyon to meet the downstream
irrigation requirements. Storage in Clark Canyon was quickly depleted until reaching a low
content for the year of 57,724 acre-feet at elevation 5516.92 on September 4. As irrigation
demands decreased, releases out of Clark Canyon were gradually reduced throughout September
to the fall and winter rate of about 35 cfs by September 21.

The majority of the storage water released from Clark Canyon Reservoir during water year 2008
to meet the downstream irrigation demands was released during May 1 through September 21.
During this time, releases reached a peak for the year of 839 cfs on July 21 to satisfy the
downstream water needs. Beginning in early May, storage in Clark Canyon declined from a
peak of 125,221 acre-feet at elevation 5535.94 on May 10 to 57,724 acre-feet at elevation
5516.92 on September 4, at which time inflows exceeded releases and storage began to increase.
Storage in Clark Canyon Reservoir increased beginning in early-September and ended the water
year at 64,488 acre-feet at elevation 5519.34. This was almost identical to what was experienced
at the end of water year 2006. This was the 13" lowest end of water year storage level during the
1965 through 2008 period. Beginning about September 3 and continuing through September 21
the releases were gradually reduced to a fall and winter flow of about 35 cfs in an effort to
conserve storage for the next season. This release was again much below the minimum
recommended fishery flow of between 100-200 cfs.
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In June, the water users in the Beaverhead River Basin met once again and agreed to increase the
water allotments to full allotments of 4.0 acre-feet per acre for CCWSC and 3.5 acre-feet per
acre for EBID.

EBID water users received approximately 70,492 acre-feet and CCWSC received approximately
88,892 acre-feet during water year 2008.

The court appointed river commissioner as well as the East Bench Canal ended the 2008 season
on September 14. The total diversion recorded by the river commission for the *“non-signer”
users on the Beaverhead River was approximately 29,002 acre-feet. The total annual inflow to
Clark Canyon Reservoir during 2008 was 54 percent of average, totaling 143,250 acre-feet, the
11" lowest annual inflow for the period of 1965 through 2008. By comparison, this was 5,055
acre-feet more than the total annual inflow of water year 2007. The total annual release to the
Beaverhead River from Clark Canyon was 140,814 acre-feet or 55 percent of normal and was the
10™ lowest annual release for the period of 1965 through 2008. This release was 269 acre-feet
more than what was released during 2007.

Lima Reservoir is a private irrigation facility located upstream of Clark Canyon Reservoir on the
Red Rock River, a tributary of the Beaverhead River. Lima Reservoir was unable to fill to the
top of the conservation pool in water year 2008 and peaked at 66,099 acre-feet, which was 78
percent of full capacity on May 8. The drainage area above Lima Reservoir accounts for about
25 percent of the total drainage area above Clark Canyon Reservoir.

Streamflow of the Beaverhead River at Barretts peaked at 889 cfs on July 22 due to irrigation
releases from storage, but the streamflow would have peaked at 659 cfs on May 25 if Clark
Canyon Reservoir would not have been controlling the releases.

The Corps of Engineers determined that during 2008, Clark Canyon did not prevent any local
flood damages, but there was $383,300 flood damages prevented on the main stem Missouri.
Since construction of the Clark Canyon Dam in 1965, Clark Canyon Reservoir has reduced flood
damages by a total of $13,251,600.

Important Events — 2008

September 28, 2007: Following the 2007 irrigation season, releases from Clark Canyon to the
Beaverhead River were reduced to approximately 35 cfs to conserve storage and allow Clark
Canyon Reservoir to gradually increase throughout the fall and winter.

October 1, 2007: Clark Canyon Reservoir enters water year with 62,052 acre-feet of storage at
elevation 5518.49.

May 8: This marked the beginning of when releases from Clark Canyon were increased to meet
downstream irrigation demands.
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May 10: Clark Canyon Reservoir reached a peak storage content of 125,221 acre-feet at
elevation 5535.94. This was 72 percent of full capacity and 49,146 acre-feet or 10.16 feet below
the top of the joint-use pool.

June 9: Inflow to Clark Canyon reached a peak for the year at 487 cfs.

July 21: Releases from Clark Canyon Reservoir reached a peak of 839 cfs to meet downstream
water demands from the Beaverhead River.

September 4: Storage in Clark Canyon Reservoir was drafted to a low for year of 57,724 acre-
feet at elevation 5516.92. This was 33 percent of full capacity and 116,643 acre-feet or
29.18 feet below the top of the joint-use pool. After this time the reservoir began to refill due to
the decrease in downstream irrigation demands.

September 21: East Bench Canal discontinues diversions.

September 21: Releases from Clark Canyon Dam to the Beaverhead River are reduced to the
winter flow rate of approximately 35 cfs.

September 30: Clark Canyon Reservoir ends the water year with 64,488 acre-feet at elevation
5519.34.

Additional hydrologic and statistical information pertaining to the operation of Clark Canyon
Reservoir during 2008 can be found in Table MTT5 and Figure MTG3.
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TABLE MTT5
HYDROLOGIC DATA FOR 2008

CLARK CANYON - EAST BENCH UNIT
NEW SEDIMENT SURVEY DATA EFFECTIVE 10/1/2001

TOTAL STORAGE
RESERVOIR ALLOCATIONS ELEVATION RESERVOIR ALLOCATION
(FEET) STORAGE (AF) (AF)
TOP OF INACTIVE AND DEAD 5470.60 1,061 1,061
TOP OF ACTIVE CONSERVATION 5535.70 124,160 123,099
TOP OF JOINT USE 5546.10 174,367 50,207
TOP OF EXCLUSIVE FLOOD CONTROL 5560.40 253,442 79,075
STORAGE-ELEVATION DATA ELEVATION (FT) | STORAGE (AF) DATE
BEGINNING OF YEAR 5518.49 62,052 OCT 01, 2007
END OF YEAR 5519.34 64,488 SEP 30, 2008
ANNUAL LOW 5516.92 57,724 SEP 04, 2008
ANNUAL HIGH 5535.94 125,221 MAY 10, 2008
HISTORIC HIGH 5564.70 283,073 JUN 25, 1984
INFLOW-OUTFLOW DATA INFLOW DATE OUTFLOW DATE
ANNUAL TOTAL (AF) 143,250 | OCT 07-SEP 08 140,814 | OCT 07-SEP 08
DAILY PEAK (CFS) 487 | JUNE 09, 2008 839 JUL 21, 2008
DAILY MINIMUM (CFS) 48 MAY 13, 2008 28 MAR 27, 2008
DAILY FLOW AT BARRETTS (CFS) 889 JUL 22, 2008
DAILY FLOW AT BARRETTS W/O
CLARK CANYON RESERVOIR (CFS) 659 MAY 25, 2008
PEAK SPILL (CFS) 0 NONE
TOTAL SPILL (AF) 0 NONE
INFLOW OUTFLOW* CONTENT
MONTH
KAF | % OF AVG KAF | % OF AVG KAF | % OF AVG
OCTOBER 11.6 50 1.9 13 71.8 57
NOVEMBER 12.6 57 1.8 13 82.6 62
DECEMBER 12.3 64 1.7 15 93.0 68
JANUARY 10.0 62 1.9 18 101.1 72
FEBRUARY 8.4 58 1.8 19 107.7 76
MARCH 9.6 51 1.9 19 1154 78
APRIL 10.0 46 1.7 13 123.7 78
MAY 11.1 41 13.6 47 121.2 73
JUNE 17.1 47 29.9 75 108.4 65
JULY 14.8 53 43.8 95 79.3 53
AUGUST 11.0 57 32.3 85 57.9 45
SEPTEMBER 14.9 74 8.3 42 64.5 52
ANNUAL 143.2 54 140.8 55
APRIL-JULY 52.9 47

* Average for the 1965-2008 period.
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Canyon Ferry Lake and Powerplant

Canyon Ferry Lake (P-S MBP), formed by Canyon Ferry
Dam, is located on the Missouri River near Helena, |
Montana. It has a total capacity of 1,992,977 acre-feet. The |
top 3 feet were allocated to exclusive flood control in
February 1966. The next 27 feet are allocated to joint @&
conservation and flood control purposes. The joint-use |
space will be evacuated for flood control purposes only to
the extent that refill during the spring runoff are reasonably
assured. The conservation space was constructed mainly for |
power generation and to provide replacement storage for
several new irrigation developments located on the Missouri River and its tributaries above Great
Falls, Montana. To date, however, the conservation storage has been used primarily for power
production. The only new areas under irrigation are 5,000 acres being irrigated on the Crow
Creek Unit (P-S MBP), 13,900 acres on the Helena Valley Unit (P-S MBP), and 28,000 acres on
the East Bench Unit (P-S MBP). In addition, about 5,200 acres in the Helena Valley Unit that
was once irrigated by pumping from Lake Helena and from other streams are now irrigated by
pumping from Canyon Ferry Reservoir. About 33,700 acres on the East Bench Unit also
receives a supplemental water supply. A small amount of municipal water is also furnished to
the city of Helena, Montana, through facilities for the Helena Valley Unit.

In 1997, a hydrographic and a topographic survey were conducted and a new elevation-area-
capacity table and curve was developed. The 1997 survey determined that Canyon Ferry Lake
has a storage capacity of 1,992,977 acre-feet and a surface area of 34,048 acres at reservoir
elevation 3800. Since closure in 1953, the reservoir has accumulated a sediment volume of
59,746 acre-feet below reservoir elevation 3800. This volume represents a 2.91 percent loss in
capacity and an average annual loss of 1,345.6 acre-feet. The revised area-capacity table was put
into effect on October 1, 1998, reflecting the new storage levels.

From July to August of 2007, precipitation improved but remained below average. Valley
precipitation was 56 percent of average while the mountain precipitation was 83 percent of
average. Generous rains finally began to fall during September, contributing to the valley
precipitation increasing to 109 percent of average and the mountain precipitation increasing to
121 percent of average. By year-end the total annual valley precipitation in the Missouri River
Basin was 98 percent of average while the total annual mountain precipitation was only 81
percent of average. With inflows to Canyon Ferry Lake at only 39 percent of average during
these months, a conservative release from Canyon Ferry to the Missouri River was maintained.
As the 2007 irrigation season came to a close in late September, releases from Canyon Ferry to
the Missouri River were reduced to rates that provided river flows of 3,100 cfs or higher
downstream of Holter Dam. Maintaining this release allowed storage in Canyon Ferry Lake to
slowly decline and enter water year 2008 with a storage content of 1,500,636 acre-feet at
elevation 3784.80. This was 88 percent of average and about 25,492 acre-feet or 0.83 feet lower
than at the beginning of water year 2007.
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Similar to a year ago, precipitation in the Missouri River Basin above Canyon Ferry Lake was
well above average during October and then dropped to well below average during November.
Valley precipitation during October was 216 percent of average, while the mountain
precipitation was 162 percent of average. During November the valley precipitation dropped to
58 percent of average while the mountain precipitation dropped to 65 percent of average. During
December, January, and February, the precipitation in the basin returned to above normal.
According to records maintained by the National Weather Service and Natural Resource
Conservation Service, the valley precipitation amounts during December, January, and February
were respectively 133, 149, and 138 percent of normal, respectively, while the mountain
precipitation was 126, 112, and 99 percent of normal, respectively. Even though the
accumulated valley and mountain precipitation during October through February was above
normal, the lingering effects of the previous 7 years of drought had a significant impact on the
inflows into Canyon Ferry Lake during that period. During October through February, the
inflow was recorded at only 69 percent of average.

At the beginning of water year 2008 with storage 0.83 foot lower than the previous year and
inflows to Canyon Ferry Lake well below normal, plans were made to maintain river flows
downstream of Holter Dam no lower than 3,100 cfs to protect the downstream river fishery. This
was about 1,000 cfs less than MFWP’s recommended desired minimum river flow of 4,100 cfs.
Maintaining releases at or above this rate allowed Canyon Ferry Lake to remain fairly stable
during October through late November with a storage content near 1,500,000 acre-feet at
elevation 3784.70. This was about 60,000 acre-feet or 2 feet lower than in 2007. In late
November, storage began to slowly decline and on December 31, the level of Canyon Ferry Lake
was recorded at elevation 3783.32 with a storage content of 1,455,877 acre-feet.

On January 1, the Natural Resources Conservation Service (NRCS) measured the mountain
snowpack in the Missouri River Basin above Canyon Ferry to be 96 percent of average, about
16 percent higher than a year ago. Snowpack in the Jefferson, Madison, and Gallatin River
Basins, major tributaries of the Missouri River Basin was 93, 102 and 98 percent of normal,
respectively. As the winter proceeded, snow continued to accumulate at near normal rates in the
mountains.  According to the National Weather Service precipitation recordings, valley
precipitation during January through March was 119 percent of average, while the mountain
precipitation was only 96 percent of average. By April 1, mountain snowpack in the Missouri
River Basin had increased to 104 percent of average. This was 38 percent greater than that
experienced a year ago. Snowpack in the tributaries of the Jefferson, Madison, and Gallatin
River Basins reported 100, 108, and 108 percent of average respectively, as compared to 67, 64,
and 67 percent of average a year ago.

At the annual Upper Missouri River Advisory Group meeting held on April 9, several interest
groups expressed concerns that a flushing flow type of release out of Canyon Ferry to the
Missouri River would benefit the fishery and aquatic live in the Missouri River downstream of
Canyon Ferry Dam. The water supply forecast prepared in early April, indicated the April-July
runoff into Canyon Ferry Lake would be 93 percent of average, totaling 1,880,000 acre-feet.
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With storage at 98 percent of average, planned operations indicated the release out of Canyon
Ferry to the Missouri River could continue to be maintained at rates that would provide flows in
the Missouri River downstream of Holter Dam near 3,300 cfs through April and early May.
Later, these releases were gradually increased to near 14,800 cfs by June 8, allowing storage in
Canyon Ferry Lake to fill to the top of the joint-use pool at elevation 3797 near the end of June.

Precipitation in the Missouri River Basin varied during April through June. Valley precipitation
above Canyon Ferry Lake during April, May, and June was respectively 92, 124, and 89 percent
of average, while the mountain precipitation was 81, 111, and 106 percent of average,
respectively. The effects of the persistent drought kept inflow to Canyon Ferry Lake well below
normal during April at only 63 percent of average. However, with the generous precipitation
that was received during May, the inflows increased to 101 percent of average during May and to
126 percent of average during June. Inflows into Canyon Ferry began to increase during late
April. However, it was not until early May that the snowmelt runoff actually began to flow into
Canyon Ferry Lake. Inflows to Canyon Ferry gradually increased from about 3,000 cfs the
middle of April to just over 5,150 cfs by early May.

On May 1, storage in Canyon Ferry Lake was recorded at 1,433,563 acre-feet at elevation
3782.57. As the inflows steadily increased and maintaining releases out of Canyon Ferry to the
Missouri River at 3,300 cfs, storage in Canyon Ferry Lake steadily increased. It was not until
late May when inflows into Canyon Ferry Lake began to increase dramatically, reaching a peak
of 19,234 cfs on June 6. To control the rate of fill, releases from Canyon Ferry Lake were
gradually increased beginning April 12. By the end of May, Canyon Ferry Lake reached a
storage content of 1,692,441 acre-feet at elevation 3790.90 and was increasing about 0.20 feet
per day. This was 199,447 acre-feet or 6.1 feet below the top of the joint-use pool. On June 8, a
peak discharge from Canyon Ferry Lake to the Missouri River during the spring runoff was
recorded at 14,793 cfs. This was 9,820 cfs greater that the peak of 4,973 cfs recorded in 2007.

Because of the cooler temperatures experienced during May and June, the normal mountain
snowmelt was somewhat delayed. By the end of June, the mountain snowpack was essentially
melted out. However, the inflows into Canyon Ferry Lake continued to remain high. It was not
until after the first week of July that the inflow to Canyon Ferry Lake began to quickly decline.
In response and better assure Canyon Ferry Lake of filling to the top of the joint-use pool,
releases from Canyon Ferry Lake to the Missouri River were gradually reduced. On June 28,
storage in Canyon Ferry Lake had reached the top of the joint-use pool and continued to increase
until reaching a peak storage content of 1,936,784 acre-feet 1,885,225 acre-feet at elevation
3798.34 on July 6. This was about 44,896 acre-feet or 1.34 feet above the top of the joint-use
pool and 51,559 acre-feet or 1.54 feet higher than the peak reported in water year 2007. Canyon
Ferry storage remained in the exclusive flood pool for 36 days from June 28 through August 2.

Precipitation in the Missouri River Basin above Canyon Ferry Lake was well below average

during July through August. Valley precipitation was 63 percent of average while the mountain
precipitation was only 41 percent of average.

26



With little to no precipitation falling during these months, irrigation demands upstream of
Canyon Ferry Lake continued to remain high. As a result, the inflow to Canyon Ferry dropped
from 127 percent of average in July to only 65 percent of average during August. Inflows
increased during September when special operations were required at Hebgen Dam. On August
31, a mechanical gate failure occurred at Hebgen Dam, resulting in extremely large uncontrolled
releases out of Hebgen Lake.

These large uncontrolled releases contributed to inflows into Canyon Ferry to increase from
about 1,375 cfs on August 30, to about 4,925 cfs on September 7. During August 31-September
25, the inflows into Canyon Ferry Lake averaged 4,288 cfs, totaling 221,100 acre-feet. The
unusual situation at Hebgen Dam did not result in any operation changes at Canyon Ferry.
However, the inflows into Canyon Ferry Lake during September did increase to 115 percent of
average.

With releases out of Canyon Ferry to the Missouri River maintained at rates to provide flows
downstream of Holter Dam at or above 4,100 cfs, storage in Canyon Ferry Lake slowly receded
from the peak storage recorded on July 6 to a content of 1,746,007 acre-feet at elevation 3792.56
on September 3. Because the large uncontrolled releases out of Hebgen Dam increased inflows
into Canyon Ferry Lake, storage in Canyon Ferry slowly increased to 1,772,005 acre-feet at
elevation 3793.36 on September 21. Once repairs to the gates at Hebgen Dam were completed
and normal releases out of Hebgen Dam restored, inflows into Canyon Ferry decreased and
storage in Canyon Ferry once again began to slowly decline. By the end of the year, storage in
Canyon Ferry Lake had declined to 1,756,385 acre-feet at elevation 3792.88. This was 103
percent of average and about 255,749 acre-feet or 8.08 feet higher than at the end of water year
2007.

The April-July runoff into Canyon Ferry was 108 percent of average, totaling 2,199,196 acre-
feet. This was 50 percent or 1,108,069 acre-feet greater than the inflow experienced in 2007.
The annual inflow to Canyon Ferry Lake was 92 percent of average, totaling 3,627,460 acre-feet.
This was 1,050,308 acre-feet greater that the total annual inflow experienced in water-year 2007.

During 2008, Canyon Ferry powerplant generated 319,265,000 kilowatt-hours, 76 percent of the
long-term average. This was 90,094 kilowatt-hours more than generated during the record low
year of 2002 and 24,755,000 kilowatt-hours less than generated in 2007. The plant used 77
percent of the water released from the dam in 2008 (2,610,320 acre-feet). The remainder of the
water was released to meet the irrigation needs of the Helena Valley Irrigation District
(201,519 acre-feet) and spilled through the river outlet gates (19,426 acre-feet) and through the
spillway gates (540,446 acre-feet).

The Corps of Engineers estimated that during 2008, Canyon Ferry prevented $2,102,500 of local
flood damages and also prevented $25,919,300 in flood damages downstream on the Missouri
River below Fort Peck Reservoir for a total of $28,021,800. Since construction of the Canyon
Ferry Dam in 1954, Canyon Ferry Reservoir has reduced flood damages by a total of
$181,583,200.
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Important Events - Water Year 2008

October 1: All irrigation deliveries to the Helena Valley Unit were discontinued for the 2007
irrigation season. To continue conserving storage in Canyon Ferry, the total release was
decreased to 3,100 cfs (= 3,100 cfs through the powerplant and O cfs for the Helena Valley
Project).

November 26-29: Surge arresters were replaced on Unit No. 1 of the Canyon Ferry Powerplant
and annual maintenance was also scheduled on the fixed wheel gate. To allow for the
maintenance and continue evacuating storage from Canyon Ferry Lake as projected, turbine
releases were restricted to 2-unit capacity. The turbine releases from Canyon Ferry were
maintained at 3,100 cfs.

November 30-December 5: The National Weather Service forecasted a severe cold front to
move into Montana. At the request of PPL-MT, the total release from Canyon Ferry to the
Missouri River was increased to about 3,700 cfs to allow the river to freeze over at a higher level
and reduce the potential for ice jam flooding from occurring. After the cold front moved out,
turbine releases were gradually reduced to the 3,100 cfs rate that was previously scheduled.

December 11-16: The National Weather Service forecasted another severe cold front to move
into Montana. At the request of PPL-MT, the total release from Canyon Ferry to the Missouri
River was increased to about 3,700 cfs (2-unit capacity) to allow the river to freeze over at a
higher level and reduce the potential for ice jam flooding from occurring. Approximately 5 days
later, turbine releases were gradually reduced to the 3,100 cfs rate that was previously scheduled.

December 19-24: The National Weather Service forecasted another severe cold front to move
into Montana. At the request of PPL-MT, the total release from Canyon Ferry to the Missouri
River was increased to about 3,700 cfs (2-unit capacity) to allow the river to freeze over at a
higher level and reduce the potential for ice jam flooding from occurring. Approximately 5 days
later, turbine releases were gradually reduced to the 3,100 cfs rate that was previously scheduled.

January 18-21: The National Weather Service forecasted another severe cold front to move into
Montana. At the request of PPL-MT, the total release from Canyon Ferry to the Missouri River
was increased to about 4,600 cfs to allow the river to freeze over at a higher level and reduce the
potential for ice jam flooding from occurring. Approximately 3 days later, turbine releases were
gradually reduced to the 3,100 cfs rate that was previously scheduled.

January 26-31: The National Weather Service forecasted another severe cold front to move into
Montana. At the request of PPL-MT, the total release from Canyon Ferry to the Missouri River
was increased to about 3,600 cfs to allow the river to freeze over at a higher level and reduce the
potential for ice jam flooding from occurring. Approximately 5 days later, turbine releases were
gradually reduced to the 3,100 cfs rate that was previously scheduled.

28



February 12: Annual inspection was scheduled on the penstock to Unit No. 3 of the powerplant.
To allow for the inspection and continue evacuating storage from Canyon Ferry Lake as
projected, the turbine releases from Canyon Ferry were restricted to 2-unit capacity and
maintained at 3,100 cfs.

February 19-March 20: Triennial maintenance was scheduled on Unit No. 1 of the powerplant.
To allow for the maintenance and continue evacuating storage from Canyon Ferry Lake as
projected, turbine releases from Canyon Ferry were restricted to 2-unit capacity and maintained
at 3,100 cfs.

April 1-2: Irrigation deliveries to Helena Valley Unit were initiated on April 1 and on April 2;
the first irrigation deliveries for the 2008 irrigation season began and were adjusted periodically
throughout the irrigation season to meet the irrigation demands.

April 9: Reclamation attended and participated in the Upper Missouri River Advisory Group
meeting held in the Director’s Conference Room at Montana Fish, Wildlife, and Parks Building
in Helena, Montana. Tim Felchle, Chief of Reservoir and River Operations, presented the water
supply outlook for the upper Missouri River Basin and the proposed operations for Canyon Ferry
for 2008.

April 29: Helena Valley Irrigation District increased irrigation deliveries. In response, total
release from Canyon Ferry was increased to 3,490 cfs (= 3,100 cfs through the powerplant and
390 cfs for the Helena Valley Project).

May 12: Helena Valley Irrigation District increased irrigation deliveries. Also, the May 1 water
supply forecast indicated a need to increase releases to the Missouri River to control the rate of
fill of storage in Canyon Ferry. In response, total release from Canyon Ferry was increased to
4,330 cfs (= 3,850 cfs through the powerplant and 480 cfs for the Helena Valley Project).

May 20-22: Helena Valley Irrigation District increased irrigation deliveries. Inflows into
Canyon Ferry averaged nearly 7,000 cfs and the May 1 water supply forecast indicated a need to
increase releases to the Missouri River to control the rate of fill of storage in Canyon Ferry. In
response, total diversions to Helena Valley Reservoir were gradually increased and the total
release from Canyon Ferry was gradually increased to 6,065 cfs (= 5,375 cfs through the
powerplant and 690 cfs for the Helena Valley Project).

May 26-29: Recent rains accompanying the high elevation snowmelt have produced substantial
increases in inflows into Canyon Ferry averaging nearly 16,000 cfs. Based on the May 1 water
supply forecast, total release from Canyon Ferry was increased to control the rate of fill of
storage in Canyon Ferry. In response, the total release from Canyon Ferry was gradually
increased to 11,000 cfs (= 5,800 cfs through the powerplant, 4,510 cfs through the spillway
gates, and 690 cfs for the Helena Valley Project).
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May 30: Helena Valley Irrigation District decreased irrigation deliveries. Inflows into Canyon
Ferry continue to average nearly 16,000 cfs. In response, to control the rate of fill of storage in
Canyon Ferry Lake, the total release from Canyon Ferry was maintained at 11,000 cfs (=
5,570 cfs through the powerplant, 4,830 cfs through the spillway gates, and 600 cfs for the
Helena Valley Project).

June 2-4: More recent rains accompanying the high elevation snowmelt have caused inflows
into Canyon Ferry to remain high at over 16,000 cfs. Based on the May 1 water supply forecast,
total release from Canyon Ferry was increased to control the rate of fill of storage in Canyon
Ferry. In response, the total release from Canyon Ferry was gradually increased to 15,000 cfs (=~
5,560 cfs through the powerplant, 8,880 cfs through the spillway gates, and 560 cfs for the
Helena Valley Project).

June 11: With inflows into Canyon Ferry slowly declining, total release from Canyon Ferry to
the Missouri River were reduced to begin providing relief to the already high flowing Missouri
River downstream of Holter Dam. In response, the total release from Canyon Ferry was
decreased to 13,975 cfs (= 5,400 cfs through the powerplant, 8,000 cfs through the spillway
gates, and 575 cfs for the Helena Valley Project).

June 13: With inflows into Canyon Ferry slowly declining, total release from Canyon Ferry to
the Missouri River were reduced to begin providing relief to the already high flowing Missouri
River downstream of Holter Dam. In response, the total release from Canyon Ferry was
decreased to 12,975 cfs (= 5,400 cfs through the powerplant, 7,000 cfs through the spillway
gates, and 575 cfs for the Helena Valley Project).

June 18-19: With inflows into Canyon Ferry slowly declining, total release from Canyon Ferry
to the Missouri River were reduced to begin providing relief to the already high flowing
Missouri River downstream of Holter Dam and better assure storage in Canyon Ferry Lake to
reach the top of the joint-use pool. In response, the total release from Canyon Ferry was
gradually decreased to 10,000 cfs (= 5,350 cfs through the powerplant, 4,070 cfs through the
spillway gates, and 580 cfs for the Helena Valley Project).

June 25: Helena Valley Irrigation District increased irrigation deliveries. Inflows into Canyon
Ferry continue to average nearly 17,000 cfs. In response, to control the rate of fill of storage in
Canyon Ferry Lake, the total release from Canyon Ferry was increased to 11,500 cfs (= 5,230 cfs
through the powerplant, 5,580 cfs through the spillway gates, and 690 cfs for the Helena Valley
Project).

July 2: Inflows into Canyon Ferry continue to remain high at nearly 15,000 cfs. In response, to
control the rate of fill of storage in Canyon Ferry, the total release from Canyon Ferry was
increased to 12,500 cfs (= 5,050 cfs through the powerplant, 6,740 cfs through the spillway
gates, and 710 cfs for the Helena Valley Project).
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July 7-18: Inflows into Canyon Ferry are declining considerably each day. In response, to
control the rate at which storage in the exclusive flood pool is evacuated, the total release from
Canyon Ferry was gradually decreased to 4,365 cfs (= 3,650 cfs through the powerplant, O cfs
through the spillway gates, and 715 cfs for the Helena Valley Project).

July 28-31: To assist PPL-MT with construction work required on a boat ramp in Hauser Lake,
total release from Canyon Ferry was decreased to 3,965 cfs (= 3,250 cfs through the powerplant
and 715 cfs for the Helena Valley Project). After completion of the work, the total release from
Canyon Ferry was increased to 4,365 cfs (= 3,650 cfs through the powerplant and 715 cfs for the
Helena Valley Project).

August 26: Inflows into Canyon Ferry are considerably less than forecasted. In response, to
conserve storage in Canyon Ferry, the total release from Canyon Ferry was decreased to 3,960
cfs (= 3,270 cfs through the powerplant, and 690 cfs for the Helena Valley Project).

August 31-September 26: A mechanical gate failure occurred at Hebgen Dam that resulted in
very large uncontrolled releases out of Hebgen Lake to the Madison River over approximately 26
days. This increased the inflows into Canyon Ferry Lake considerably from about 1,375 cfs on
August 30 to about 4,925 cfs on September 7. During August 31-September 25, the inflows into
Canyon Ferry Lake averaged 4,288 cfs, totaling 221,100 acre-feet. No operation changes were
required at Canyon Ferry; however, storage in Canyon Ferry Lake did increase about 0.80 feet or
nearly 26,000 acre-feet during this time.

September 5-9: As the 2008 irrigation season was winding down, Helena Valley Irrigation
District decreased irrigation deliveries. In response, to conserve storage in Canyon Ferry, the
total release from Canyon Ferry was decreased to 3,870 cfs (= 3,350 cfs through the powerplant,
and 520 cfs for the Helena Valley Project).

September 16: Due to large growths of algae in the Missouri River, PPL-MT reported flows
below Holter Dam were lower than anticipated. To adjust for the variation of flows the total
release from Canyon Ferry was increased to 4,040 cfs (= 3,650 cfs through the powerplant, and
390 cfs for the Helena Valley Project).

September 30: All irrigation deliveries to the Helena Valley Unit were discontinued for the 2008
irrigation season. To continue conserving storage in Canyon Ferry, total release was decreased
to 3,700 cfs (= 3,700 cfs through the powerplant and 0 cfs for the Helena Valley Project) a rate
that would maintain river flows downstream of Holter Dam at or above 4,100 cfs, the desired
minimum flow that sustains a healthy trout fishery in the Missouri River.

Additional statistical information of Canyon Ferry Reservoir and its operations during 2008 can
be found on Table MTT6 and Figure MTG4.
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TABLE MTT6

HYDROLOGIC DATA FOR 2008
CANYON FERRY RESERVOIR

TOTAL STORAGE
RESERVOIR ALLOCATIONS ELEVATION RESERVOIR ALLOCATION
(FEET) STORAGE (AF) (AF)

TOP OF INACTIVE AND DEAD 3728.00 396,031 396,031

TOP OF ACTIVE CONSERVATION 3770.00 1,097,599 701,568

TOP OF JOINT USE 3797.00 1,891,888 794,289

TOP OF EXCLUSIVE FLOOD CONTROL 3800.00 1,992,977 101,089

STORAGE-ELEVATION DATA ELEVATION (FT) | STORAGE (AF) DATE

BEGINNING OF YEAR 3784.80 1,500,636 OCT 01, 2007

END OF YEAR 3792.88 1,756,385 SEP 30, 2008

ANNUAL LOW 3781.44 1,400,406 FEB 11, 2008

ANNUAL HIGH 3798.34 1,936,784 JUL 06, 2008

HISTORIC HIGH 3800.00 2,050,900 JUN 23, 1964

INFLOW-OUTFLOW DATA INFLOW DATE OUTFLOW DATE

ANNUAL TOTAL (AF) 3,627,460 | OCT07-SEP08 | 3,271,361 | OCT 07-SEP 08

DAILY PEAK (CFS) 19,234 |  JUN 06, 2008 14,793 |  JUN 08, 2008

DAILY MINIMUM (CFS) 1,351 | AUG 29, 2008 3026 | 0OCT 01,2007

PEAK SPILL (CFS) 9,078 |  JUN 08, 2008

TOTAL SPILL (AF) 540,446 | 05/28-07/10/08

INFLOW OUTFLOW* CONTENT
MONTH
PUMPED TO
% OF HELENA | %OF | RIVER | %OF % OF
KAF | AveG VALLEY AVG KAF AVG KAF | Avec
(KAF)

OCTOBER 188.8 66 0.1 11 190.9 73| 1,4985 87
NOVEMBER 179.1 60 0.0 186.1 69 | 1,4915 85
DECEMBER 172.9 71 0.0 2085 71| 1,455.9 87

JANUARY 152.5 69 0.0 202.1 68 | 1,406.2 89
FEBRUARY 182.0 82 0.0 1785 67 | 1,409.7 93

MARCH 197.4 73 0.0 191.1 65| 1,415.9 98
APRIL 2205 63 85 151 1943 64 | 1,433.6 98
MAY 581.0 101 15.7 122 306.4 85| 16924 104
JUNE 967.1 126 17.9 116 7273 153 | 19143 101
JULY 4306 127 225 133 422.1 119 | 1,900.2 104

AUGUST 111.2 65 21.8 139 2423 96 | 17473 101

SEPTEMBER 244.7 115 13.8 175 2218 96 | 1,756.4 103
ANNUAL 3,6275 92 100.4 132 | 32714 89
APRIL-JULY | 2,199.2 108

* Average for the 1955-2008 period.
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TABLE MTG4

HYDROLOGIC DATA FOR 2008
CANYON FERRY RESERVOIR

RESERVO R STORAGE (1000 AF)
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Helena Valley Reservoir

Helena Valley Reservoir is a regulating offstream reservoir
for Helena Valley Unit (P-S MBP), located west of Canyon
Ferry. It has a total capacity of 10,451 acre-feet, which is
used for irrigation and for furnishing a supplemental
municipal supply to the city of Helena, Montana.
Helena Valley Reservoir receives its entire water supply by B
pumping from Canyon Ferry Reservoir. When fully pe®
developed, Helena Valley Unit will irrigate about
14,100 acres of full-service land plus 3,500 acres of
supplemental-service lands. Present development is about
13,867 full-service acres, including 5,200 acres previously
irrigated by pumping from Lake Helena or from other streams.

At the beginning of the year, storage in Helena Valley Reservoir was 7,480 acre-feet at an
elevation of 3813.65 feet. Helena Valley Reservoir reached a low for the year of 5,885 acre-feet
at an elevation of 3809.32 feet on April 1, 2008. With new operating criteria in place, goals were
to fill Helena Valley Reservoir by May 1 and maintain it nearly full through June. In response,
diversions to the Helena Valley Unit from Canyon Ferry Reservoir were started on April 2.
Storage in Helena Valley Reservoir then steadily increased to a peak for the year of 10,342
acre-feet at an elevation of 3819.86 feet on May 5, 2008. By the end of water year 2008, Helena
Valley reservoir ended with a storage content of 7,419 acre-feet at elevation 3813.50. During
2008, 100,350 acre-feet of water was pumped to Helena Valley from Canyon Ferry Reservoir.
Helena Valley Irrigation District released 79,392 acre-feet for irrigation. All irrigation deliveries
were discontinued for the 2008 season on September 30.

The reservoir provided an adequate water supply to satisfy all irrigation requirements for the
Helena Valley Unit in 2008 and supplement the City of Helena's municipal water supply.

Statistical information pertaining to Helena Valley Reservoir is shown on Table MTT7 below.
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TABLE MTT?7

HYDROLOGIC DATA FOR 2008

RESERVOIR STORAGE
ELEVATION STORAGE ALLOCATION
RESERVOIR ALLOCATIONS (FEET) (AP) (AF)
Top of Inactive Storage 3805.00 4,554 4,554
Top of Active Conservation Storage 3820.07 10,451 5,897
ELEVATION STORAGE
STORAGE ELEVATION DATA (FEET) (AF) DATE
Beginning of Year 3813.65 7,480 10/01/07
End of Year 3813.50 7,419 09/30/08
Annual Low 3809.32 5,885 04/01/08
Annual High 3819.86 10,342 05/05/08
Historic High 3820.60 10,738 6/02/75
INFLOW-OUTFLOW DATA ANNUAL
Pumped from Canyon Ferry to Helena Valley Unit 100,350 AC-FT
Inflow to Helena Valley Reservoir 80,888 AC-FT
Released from reservoir for irrigation 79,392 AC-FT
Delivered to the City of Helena for municipal use 1,549 AC-FT
RESERVOIR
PUMPED TO
MONTH FOREBAY gg%%ﬁ? HELENA
ELEVATION KAE VALLEY
(FEET) (KAF) (KAF)
OCTOBER 3812.82 7.1 0.1
NOVEMBER 3812.12 6.9 0
DECEMBER 3811.36 6.6 0
JANUARY 3810.67 6.3 0
FEBRUARY 3810.02 6.1 0
MARCH 3809.34 5.9 0
APRIL 3819.27 10.0 8.5
MAY 3819.76 10.3 15.7
JUNE 3818.16 9.5 17.9
JULY 3814.81 8.0 22.5
AUGUST 3813.59 7.5 21.8
SEPTEMBER 3813.50 7.4 13.8
ANNUAL 100.3

35




Sun River Project

Storage for the Sun River Project is provided by Gibson, Willow Creek, and Pishkun Reservoirs,
which are all single-purpose irrigation structures. The project serves 95,000 acres on the
Greenfields and Fort Shaw Irrigation Districts. A diversion dam is located on the Sun River
about 3 miles below Gibson Reservoir to allow flows to be diverted down the Pishkun Supply
Canal to Pishkun Reservoir, or down the Willow Creek Feeder Canal to Willow Creek Reservoir.
Releases are made from Pishkun Reservoir to supply the canals of the Greenfields Irrigation
District. Releases from Willow Creek Reservoir re-enter the Sun River where they can be
diverted at the Fort Shaw Diversion Dam to supply the canals of the Fort Shaw Irrigation
District.

Gibson Reservoir is located on the Sun River above
Augusta, Montana, and has a total capacity of
96,477 acre-feet. In 1996, a hydrographic and
topographic survey was conducted to measure the
reservoir volume lost due to sediment accumulations
that occurred in the drainage basin since the major F
forest fires that occurred in 1988. As a result of the
survey, a new elevation-area-capacity table and curve
was developed.

The 1996 survey determined that Gibson Reservoir has a storage capacity of 96,477 acre-
feet and a surface area of 1,296 acres at reservoir elevation 4724. Since closure in 1929,
the reservoir has accumulated a sediment volume of 8,383 acre-feet below reservoir
elevation 4724. This volume represents a 7.99 percent loss in capacity and an average
annual loss of 125.7 acre-feet. The 1996 survey also showed the average annual rate of
sediment deposition since 1973 was 113.1 acre-feet per year and that most of the sediment
contribution came after the 1988 fires. The revised area-capacity table was developed and
put into effect on October 1, 1997, reflecting the new storage levels.

The spillway crest is at elevation 4712.0 (81,255 acre-feet). Depending on the runoff
conditions and reservoir levels, the spillway gates remain open during the spring until the
inflows and remaining snow cover indicate that the runoff is receding. Once it is apparent
that the runoff has peaked and begun to recede, the spillway gates are progressively closed
to allow the reservoir to fill to the top of the conservation pool at elevation 4724.0 (96,477
acre-feet).
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The above average conditions in 2007 provided some relief to the water users but the
cumulative effects of below average water supply in the Sun River basin were reflected in
the Gibson Reservoir inflows heading into water year 2008. The August through
September inflow to Gibson Reservoir was 50 percent of average, totaling 22,897 acre-feet
at the end of water year 2007. With the inflows averaging 168 cfs and releases averaging
152 cfs during September, storage in Gibson Reservoir increased slowly and entered water
year 2008 with a storage content of 6,233 acre-feet at elevation 4612.77. This was 22
percent of average and only 6.5 percent of full capacity. This was also 90,244 acre-feet or
111.23 feet below the top of the conservation pool and was 4,312 acre-feet or 10.79 feet
less than at the beginning of water year 2007.

At the conclusion of the 2007 irrigation season, fall and winter releases from Gibson
Reservoir to the Sun River were reduced in mid-September and maintained between 55-70
cfs with the expectation that with normal snowpack they could be increased later. In
November the reservoir gradually filled, and by the end of November storage had
increased to approximately 14,375 acre-feet. With storage and snowpack well below
average releases were maintained to allow the reservoir to continue filling. Storage in
Gibson Reservoir continued to increase and by the end of December storage reached
17,030 acre-feet at elevation 4636.72.

Precipitation in the Sun River basin varied from much above average to much below
average during water year 2008. Cumulative precipitation for October through December
was near average for mountain areas in the Sun River basin, but was below average in the
valley. By January 1, the Natural Resources Conservation Service (NRCS) measured the
mountain snowpack in the Sun River Basin at 84 percent of average, which was a
9 percent decrease from a year ago. During January, precipitation was near average in
both the mountain and valley areas helping snowpack to increase to 100 percent of average
by February 1. During February precipitation was below average in the valley, but
snowpack in the mountains accumulated at above average rates. By March 1 snowpack
had improved to 114 percent of average. March precipitation was below average in both
the mountain and valley areas. The cumulative precipitation through the end of March
was 99 and 75 percent of average for the mountain and valley areas, respectively.

On April 1, the NRCS measured the snowpack at 105 percent of average. In 2008 the
snowpack in the Sun River basin reached its peak accumulation in early April and was
108 percent of the average peak. Snowmelt runoff began entering Gibson Reservoir in
mid-April. Releases to the Pishkun Reservoir were initiated on April 23 and Gibson
Reservoir storage drafted until May 2 when inflows increased above releases. On May 1,
storage in Gibson Reservoir drafted to 21,913 acre-feet at elevation 4645.44, 74,564 acre-
feet or 78.56 feet below the top of the conservation pool. The combination of warmer
temperatures, and spring rain showers produced a peak inflow for the year of 6,883 cfs on
May 25.

During April, precipitation in both the valley and mountain areas was below average but

during May precipitation was above average. Precipitation conditions in June were again
below normal in the valley, but near average in the mountains.
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Valley and mountain precipitation during June was 85 and 105 percent of average,
respectively. The above average snowpack and the above average spring precipitation
produced an above average runoff season. The inflows during April, May and June were
41, 120, and 111 percent of average, respectively.

In early may, with the large snowpack still in the mountains, releases were increased
gradually to control the rate of fill. As Gibson Reservoir began filling, releases during late
April were increased to move water to Pishkun. During late May and June the spillway
was utilized to pass some of the flow in a controlled fashion. On June 23, Gibson
Reservoir reached peak storage content for the year of 96,477 acre-feet at elevation 4724,
which is the top of the active conservation pool, and remained within a 1 foot of full pool
elevation until July 13.

The peak discharge to the Sun River over the Sun River Diversion Dam was recorded on
May 26 at 6,549 cfs, while the peak discharge from Gibson Reservoir was also recorded
on May 26 at 6,291 cfs. The snowmelt runoff peaked in May, and then peaked a second
time in late June and then quickly dropped off. Late June precipitation was the primary
cause of the large peak inflows to the reservoir in late June, but by June 30 the inflow was
on the declined again indicating that the snowmelt runoff was complete. The cool
temperatures and delayed snowmelt runoff resulted in inflows to Gibson Reservoir during
July being 131 percent of average. The actual April-July inflow totaled 530,713 acre-feet,
approximately 111 percent of average and 233,811 acre-feet or 79 percent more than the
previous year.

Weather conditions remained fairly mild in July when precipitations in both the valley and
mountain areas were near average at 94 and 83 percent of average, respectively. The mild
conditions continued through August, resulting in the cumulative water year precipitation
through August for valley and mountain areas totaling 91 and 114 percent of average,
respectively. Concluding the water year conditions improved slightly during September
when valley and mountain precipitation were 123 and 92 percent of average, respectively.
The August-September inflow to Gibson Reservoir totaled 47,360 acre-feet, 104 percent
of average. During September the average inflow was approximately 320 cfs, while
releases to the Sun River in the latter part of the month were reduced to approximately 120
cfs allowing storage in Gibson Reservoir to gradually increase. Gibson Reservoir ended
the water year with a content of 21,980 acre-feet of storage at elevation 4645.56 on
September 30. This was 79 percent of average and 23 percent of normal full capacity or
74,497 acre-feet or 78.44 feet below the top of the conservation pool. This was
15,747 acre-feet or 32.79 feet more than at the end of water year 2007.

Total annual inflow for water year 2008 was 102 percent of average, totaling 627,573
acre-feet. This was 210,479 acre-feet or 50 percent more than the inflow experienced
during water year 2007.

Diversions to the Pishkun Supply Canal were started on March 27 for Willow Creek and

April 22 for Pishkun Reservoir. During late March and early April storage was moved
from Gibson Reservoir to refill Pishkun Reservoir.
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The total net inflow to Pishkun Reservoir during water year 2008 was 278,907 acre-feet,
122 percent of average. Spring diversions to Willow Creek Reservoir were discontinued
on June 17. Pishkun Reservoir reached its spring runoff peak elevation on May 17. This
allowed storage in Willow Creek to increase until May 23, when the reservoir reached
peak content. Diversions to Willow Creek Reservoir were discontinued in mid June as the
natural flows in the river were enough to meet irrigation demands, and the storage was
near full capacity. The net inflow for the water year to Willow Creek Reservoir was
19,615 acre-feet, 134 percent of average.

Greenfields Irrigation District discontinued water delivery on October 30. Supplemental
water contracts served by Greenfields were satisfied while Gibson Reservoir releases were
in excess of senior irrigation demands. Based on average diversions to Pishkun Reservoir
and supplemental water delivered, Greenfields delivered full allotments to all of its water
users in 2008 at 2.0 acre-feet/acre. The total diversion for Fort Shaw Irrigation District
was above average during 2008. The total water diverted during April 14 through October
17 was approximately 51,983 acre-feet, which is 124 percent of average.

Even though there is no space allocated to flood control in Gibson Reservoir, the Corps of
Engineers still estimates flood damages prevented by Gibson Reservoir. During 2008, the
Corps estimated Gibson Reservoir prevented $19,000 in local flood damages, but did not
prevent any flood protection on the Missouri River below Fort Peck Reservoir. Since
1950 Gibson Reservoir has prevented $3,063,500 in flood damages.

Pishkun Reservoir , near Augusta, Montana, is an
off-stream reservoir supplied by a feeder canal which
diverts water from the Sun River below
Gibson Reservaoir. The reservoir serves the
81,000-acre Greenfields Division. The total capacity
of the reservoir is 46,670 acre-feet  at
elevation 4370.0.

All canal diversions from the Sun River to Pishkun
Reservoir during the 2007 irrigation season were
discontinued on August 17, 2007. Reservoir content in Pishkun at the beginning of water
year 2008 was 16,008 acre-feet at elevation 4342.00. This was 49 percent of average and
34 percent of normal full capacity and at the same level as it was at the start of the 2007
water year.

Storage during the fall and winter of 2008 was held at the bottom of the active
conservation pool. Diversion to refill the reservoir began in late March and by the end of
May storage had reached the top of active conservation pool. Once irrigation releases
began, storage fluctuated based on meeting irrigation demands. Due to the precipitation in
late May, demands decreased allowing storage to increase to a spring peak content of
46,831 acre-feet at elevation 4370.09 on May 30.

39



Irrigation releases from Pishkun Reservoir were started on May 10 with a maximum
release of 1,704 cfs recorded on July 1. The maximum inflow was 1,403 cfs on July 25,
2008. All diversions from the Sun River to Pishkun Reservoir were discontinued on
October 3, 2008. All irrigation releases from Pishkun Reservoir were discontinued on
October 1, 2008, which is much later than in 2007. Approximately 258,486 acre-feet of
water, 110 percent of average, was released from Pishkun Reservoir during May 10
through October 1 to help meet the irrigation demands on the Sun River Project. By the
end of the water year, the reservoir storage was 36,428 acre-feet at elevation 4362.86.
This was 111 percent of average and 78 percent of full capacity. This is 20.86 feet or
20,420 acre-feet more than in 2007.

Additional hydrologic and statistical data pertaining to Pishkun Reservoir can be found in
Table MTT8-B and Figure MTG6.

Willow Creek Rese rvoir obtains its water supply
from Willow Creek and the Sun River via the Willow
Creek Feeder Canal. The total reservoir capacity is
32,300 acre-feet at elevation 4142.0 feet. Releases
from Willow Creek Reservoir enter the Sun River and §
can be diverted for irrigation at the Fort Shaw
Diversion Dam, the Floweree Canal of the Broken O
Ranch, and other downstream senior water users.

All diversions from the Sun River to Willow Creek during the 2007 irrigation season were
discontinued on January 22, 2008. Reservoir content in Willow Creek at the beginning of
water year 2008 was 14,218 acre-feet at elevation 4127.97. This was 81 percent of
average and 45 percent of full capacity and 7,817 acre-feet or 6.93 feet less than at the
beginning of water year 2007.

Storage in Willow Creek Reservoir increased gradually throughout the winter. Diversions
from the Sun River to Willow Creek Reservoir during 2008 were initiated on March 29 at
a rate of approximately 25 cfs. The diversions began to reach Willow Creek Reservoir on
March 31 and storage increased through April and May to a peak storage content for the
year of 31,760 acre-feet at elevation 4141.94 on May 23. This storage level was 118
percent of average and was at 99.8 percent of full capacity. Due to the large runoff
diversions to Willow Creek were continued until June 25. The peak inflow during this
time period was 170 cfs.

To help meet irrigation demands within the Sun River Irrigation Projects a release of 45
cfs was initiated from Willow Creek Reservoir on May 24 and discontinued on June 24th.
Releases remained shut off for the remainder of the irrigation season as the natural river
flows were enough to meet all irrigation demands. Approximately 2,884 acre-feet of
storage was released from Willow Creek Reservoir during May 24 through June 24 to help
meet the irrigation demands in 2008. As a result, storage was maintained at near full pool
through the irrigation season. No fall diversions were needed to refill Willow Creek
Reservoir this year.
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Willow Creek Reservoir ended the water year with a storage content of 27,745 acre-feet at
elevation 4139.13. This was 159 percent of average and 87 percent of normal full
capacity. This was also 13,527 acre-feet or 11.16 feet higher than at the end of water year
2007.

Additional hydrologic and statistical data pertaining to Willow Creek Reservoir can be
found in Table MTT8-C and Figure MTG7.

Important Events — 2008

January 22: Diversions to Willow Creek Feeder Canal were discontinued for the winter.
March 27: Diversions to Willow Creek and Pishkun Reservoirs were initiated.

May 23: Willow Creek Reservoir reaches peak for year at elevation 4141.94.

May 23: Inflows into Willow Creek Reservoir peak at approximately 170 cfs.

May 25: Inflows into Gibson Reservoir peak at approximately 6,883 cfs.

June 22: Gibson Reservoir reaches peak for year at elevation 4723.99.

June 24: Diversions to Willow Creek Reservoir were discontinued.

July 25: Inflows into Pishkun Reservoir peak at approximately 1,403 cfs.

August 15: Pishkun Reservoir reaches peak for year at elevation 4370.21.

October 1: Greenfields Irrigation District discontinued water delivery from
Pishkun Reservoir.

October 3: Diversions to Pishkun Reservoir discontinued for the year.

October 30: Releases from Pishkun Reservoir were discontinued for the season.
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TABLE MTTS8-A
HYDROLOGIC DATA FOR 2008
GIBSON RESERVOIR (SUN RIVER PROJECT)

TOTAL STORAGE
RESERVOIR ALLOCATIONS ELEVATION RESERVOIR ALLOCATION
(FEET) STORAGE (AF) (AF)
TOP OF INACTIVE AND DEAD 4557.50 0 0
TOP OF ACTIVE CONSERVATION 4724.00 96,477 96,477
STORAGE-ELEVATION DATA ELEVATION (FT) | STORAGE (AF) DATE
BEGINNING OF YEAR 4612.77 6,233 OCT 01, 2007
END OF YEAR 4645.56 21,980 SEP 30, 2008
ANNUAL LOW 4612.77 6,223 OCT 01, 2007
ANNUAL HIGH 4723.99 96,464 JUN 22, 2008
HISTORIC HIGH 4732.23 116,400 JUN 08, 1964
INFLOW-OUTFLOW DATA INFLOW DATE OUTFLOW DATE
ANNUAL TOTAL (AF) 627,573 | OCT 07-SEP 08 611,826 | OCT 07-SEP 08
DAILY PEAK (CFS) 6,883 MAY 25, 2008 6,291 | MAY 26, 2008
DAILY MINIMUM (CFS) 77 JAN 19, 2008 37| JAN21, 2008
INFLOW OUTFLOW* CONTENT
MONTH
TOTAL
% OF CANAL % OF RIVER % OF % OF
KAF | AVG KAF AVG KAF AVG KAF | Ave
OCTOBER 9.8 52 2.2 68 45 45| 110 37
NOVEMBER 9.0 53 2.2 176 3.7 3| 144 42
DECEMBER 8.7 55 2.2 1398 38 34| 170 45
JANUARY 7.9 57 13 4865 34 35| 204 49
FEBRUARY 6.0 49 0 3.7 46| 233 52
MARCH 8.2 56 05 58 6.0 62| 267 56
APRIL 16.5 4 13.6 156 12.8 58| 219 1
MAY 203.8 120 54.7 139 102.8 105 | 839 98
JUNE 220.0 111 44.3 78 1855 140 | 963 108
JULY 90.3 131 84.2 117 48.3 182 | 647 111
AUGUST 275 104 53.6 134 13.1 9| 275 83
SEPTEMBER | 19.8 104 19.9 175 6.6 65| 220 79
ANNUAL 627.6 102 278.6 119 394.3 109
APRIL-JULY | 5307 111

* Average for the 1931-2008 period.
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FIGURE MTG5
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TABLE MTTS-B
HYDROLOGIC DATA FOR 2008

PISHKUN RESERVOIR (SUN RIVER PROJECT)
NEW SEDIMENT SURVEY DATA EFFECTIVE 10/01/2005

TOTAL STORAGE
RESERVOIR ALLOCATIONS ELEVATION RESERVOIR ALLOCATION
(FEET) STORAGE (AF) (AF)
TOP OF INACTIVE AND DEAD 4342.00 16,008 16,008
TOP OF ACTIVE CONSERVATION 4370.00 46,694 30,686
STORAGE-ELEVATION DATA ELEVATION (FT) STORAGE (AF) DATE
BEGINNING OF YEAR 4342.00 16,008 OCT 01, 2007
END OF YEAR 4362.86 36,428 SEP 30, 2008
ANNUAL LOW 4342.00 16,008 OCT 01, 2007
ANNUAL HIGH 4370.21 47,015 AUG 15, 2008
HISTORIC HIGH 4371.40 48,950 JUL 04, 1953
INFLOW-OUTFLOW DATA INFLOW DATE OUTFLOW DATE
ANNUAL TOTAL (AF) 278,907 OCT 07-SEP 08 258,487 | OCT 07-SEP 08
DAILY PEAK (CFS) 1,403 JUL 25, 2008 1,704 JUL 01, 2008
DAILY MINIMUM (CFS) 0 * 0 *
* During nonirrigation season
INFLOW* OUTFLOW=* CONTENT
MONTH
KAF | % OF AVG KAF | % OF AVG KAF | % OF AVG
OCTOBER 0.0 0 16.0 47
NOVEMBER 0.0 0 16.0 46
DECEMBER 0.0 0 16.0 47
JANUARY 0.0 0 16.0 47
FEBRUARY 0.0 0 16.2 47
MARCH 0.0 0 16.0 a7
APRIL 125 178 0 28.5 70
MAY 51.4 141 33.0 108 46.8 102
JUNE 49.8 86 57.2 93 39.4 93
JULY 82.8 119 83.2 112 39.0 105
AUGUST 56.4 136 53.9 125 41.6 118
SEPTEMBER 26.1 209 31.2 206 36.4 111
ANNUAL 278.9 122 258.5 114
APRIL-JULY 196.4 115

* Average for the 1947-2008 period.
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FIGURE MTG6
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WILLOW CREEK RESERVOIR (SUN RIVER PROJECT)

TABLE MTT8-C
HYDROLOGIC DATA FOR 2008

NEW SEDIMENT SURVEY DATA EFFECTIVE 10/01/2005

TOTAL STORAGE
RESERVOIR ALLOCATIONS ELEVATION RESERVOIR ALLOCATION
(FEET) STORAGE (AF) (AF)
TOP OF INACTIVE AND DEAD 4085.28 1 1
TOP OF ACTIVE CONSERVATION 4142.00 31,848 31,847
STORAGE-ELEVATION DATA ELEVATION (FT) STORAGE (AF) DATE
BEGINNING OF YEAR 4127.97 14,218 OCT 01, 2007
END OF YEAR 4139.13 27,745 SEP 30, 2008
ANNUAL LOW 4127.97 14,218 OCT 01, 2007
ANNUAL HIGH 4141.94 31,760 MAY 23, 2008
HISTORIC HIGH 4144.00 35,300 JUN 22, 1975
INFLOW-OUTFLOW DATA INFLOW DATE OUTFLOW DATE
ANNUAL TOTAL (AF) 19,615 | OCT 07-SEP 08 6,088 | OCT 07-SEP 08
DAILY PEAK (CFS) 170 MAY 23, 2008 114 | MAY 24, 2008
DAILY MINIMUM (CFS) 0 * 0 *
* During nonirrigation season
INFLOW* OUTFLOW* CONTENT
MONTH
KAF | % OF AVG KAF | % OF AVG KAF | % OF AVG
OCTOBER 2.7 323 0 16.9 89
NOVEMBER 2.8 363 0 19.7 100
DECEMBER 2.7 609 0 224 113
JANUARY 1.8 496 0 24.2 120
FEBRUARY 0.0 0 24.2 117
MARCH 0.0 2 0 24.2 111
APRIL 4.0 197 0 28.2 114
MAY 4.7 114 1.3 140 31.6 114
JUNE 14 37 1.6 51 315 106
JULY -0.3 31.2 133
AUGUST -0.4 2.7 74 28.1 152
SEPTEMBER 0.1 28 0.5 68 21.7 159
ANNUAL 19.6 134 6.1 43
APRIL-JULY 9.9 94

* Average for the 1952-2008 period.
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FIGURE MTG7

RESERVO R STORAGE (1000 AF)

| NFLOW AND RELEASES (1000 CFS)

W LLOW CREEK RESERVO R

OCT ' NOV  DEC ' JAN  FEB  MAR APR  MAY JUN  JUL

WATER YEAR 2008

50 T PEAK STORAGE
31760. AF MAY 23
45 | M NI MUM STORAGE
14218. AF OCT 1
~ TOP OF ACT.
40 CONSERVATI ON
31848. AF
35
30 —
25
/
20 /
15
10
5
0
OCT NV DEC JAN FEB MAR APR MY JUIN JUL  AUG SEP
.00
— RESERVO R RELEASES
--------- COVPUTED | NFLOW
.90 - PEAK RE