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“Introduction

The Montana Power Company (MPC) and the United States Bureau of Reclamation (USBR) have
claimed large direct flow water rights for hydropower production at their Missouri River mainstem
facilities. These claimed water rights are still pending final adjudication by the Montana Water
Court. The issue being analyzed in this report is whether unappropriated water is available for new
consumptive uses and the pending provisional water use permit applications in the upper Missouri
River Basin and if so, in what months and in what amounts. In this report, the Montana Department
of Natural Resources and Conservation (DNRC) compared Missouri River flows at the various dams
to the flow rates that the USBR and MPC have claimed for hydropower production at their Missouri

River mainstem facilities.

DNRC only addressed the effects of MPC’s and USBR’s claimed hydropower water rights on the
availability of unappropriated surface water flows in the upper Missouri River Basin. DNRC did
not examine groundwater use and availability in the upper basin, the availability of stored USBR
contract water from Canyon Ferry Reservoir, nor the effects that these pending water rights
applications could have on other senior water right users in the upper Missouri River Basin.

USBR and MPC Hydropower Water Right Claims

USBR and. MPC have claimed pre-1973 water rights for a variety of beneficial uses for their
Missouri mainstem dams with priority dates ranging from 1898 at Canyon Ferry Dam to 1955 at
Cochrane Dam. DNRC focused its analysis only on the.flow rates claimed by MPC and USBR for
hydroelectric generation at their mainstem hydropower facilities. These claimed hydropower water
rights are based upon maximum generator or turbine capacities and are an indication of the actual
river flows that have been diverted through the turbines to generate hydroelectricity. These claimed
hydropower water rights, including priority dates, are summarized in Table 1. The flow rates are in
cubic feet per second (cfs). One cfs is equal to 40 miner’s inches.

MPC also has water right claims for storing water within Hebgen Reservoir on the Madison River
near Yellowstone Park. The storage capacity of this reservoir is about 386,000 acre-feet. No
hydroelectricity is produced at Hebgen Dam. Instead, MPC stores water in Hebgen Reservoir during
the spring, and then releases it later in the year after natural flows have dropped, allowing for
increased power production at its downstream dams on the Madison and Missouri rivers. However,
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Hebgen stored water is not separated from the rest of the river flows used in this water availability
analysis.

- Table 1. Summary of MPC and USBR claimed hydropower water rights for Missouri River water
at their mainstem hydropower facilities.

: aimicd: éd Britnity Date
Canyon Ferry USBR 6,390 cf: 10/31/1898
Holter MPC 7, 100 cfs 04/30/1918
Hauser MPC 4,740 cfs 06/23/1905
Black Eagle MPC 3,300 cfs 06/01/1892
Rainbow MPC 3,500 ofs 09/16/1908
Cochrane MPC 10,000 cfs 06/16/1955
Ryan MPC 5,900 cfs 08/31/1915
Morony MPC 8,280 cfs 12/20/1928
Methodology

Comparison of Missouri River Flows to Hydropower Claims

DNRC’s Missouri River Water Availability Moedel was used to compute the river flows presented
in this report. This model was developed for the upper Missouri Water Reservation process in order
to assist the Board of Natural Resources and Conservation in deciding if unappropriated water was
available for water reservation applications (see Mont Code Ann. 85-2-316). The model uses
historical flow data from the past to predict the future. It simulates flows in the Missouri River
system for a 59-year period using streamflow, irrigation, and reservoir data from 1928 to 1986. It
can model the system as if reservoirs such as Canyon Ferry were in place for the entire 59 years, or
the model can be run to simulate streamflows as if the reservoirs were not there. In the model,
DNRC assumes a consistent (1986) level of irrigation development for the 59-year period. This
means that the upper basin is modeled with historic flows adjusted as if the 1986 level of irrigation
development had occurred over the entire 1928-1986 period.

River flows were calculated using the model (based on the 1986 level of irrigation development) and
are tabulated in Table 2 as monthly percentile exceedence flows in cfs for each of the Missouri River
mainstem hydropower facilities. For the Great Fall facilities, river flows are presented for Black
Eagle, the uppermost dam, and Morony, the lowermost dam. Percentile exceedence flows are
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TABLE 2. Modeled Streamflows in cfs for upper Missouri River stations (1928-1986 base period).

INFLOWS TO CANYON FERRY RESERVOIR

OCT NOV DEC JAN.
AVERAGE 4,435 4,724 3,743 3,361

10th% 6,361 6,094 4,595 4,224
20th% 5715 5,533 4279 3,917
50th% 4,264 4641 3,812 3,396
80th% 3,232 4,057 3237 2,730
90th% 3,118 3,562 2,558 2,339

CANYON FERRY RESERVOIR OUTFLOWS

: OCT NOV DEC JAN
AVERAGE 4556 4,600 4,598 4,162

10th% 5503 5625 5845 5,861
20th% 5361 5465 5548 5415
50th% 4,738 4,737 4742 4,147
80th% .. ,... 3,888 3,887 3,892 2,928
90th% 2928 3,026 2928 2,928

HAUSER RESERVOIR OUTFLOWS

e OCT  NOV- DEC  JAN
AVERAGE.. 4,562 4572 4626 4217

i0th% - 5549 5633 5838 5852
20th% 5,404 5,443 5560 5424
50th% 4,722 4,706 4,781 4,140
80th% 3,714 3,880 3,890 2,993
90th% 3,002 2,898 3,022 2,922

HOLTER RESERVOIR OUTFLOWS

OCT NOV DEC JAN
AVERAGE 4,551 4,571 4,731 4,366

10th% 5,608 5573 5793 6,005
20th% 5305 5355 5560 5,698
50th% 4,722 4,798 4,875 4,276
80th% 3,773 3,751 3,897 3,049
90th% 2,885 2,805 3,152 2815

MISSOURI RIVER AT BLACK EAGLE DAM

. OoCT NOV DEC JAN
AVERAGE 5639 5436 5336 5,027

10th% 7,084 7,169 6,851 7,081
20th% 6,668 6,581 6,344 6,618
50th% 5840 5,471 5512 5,129
80th% 4,427 4,323 4,579 3,672
90th% 3,710 3,456 3,496 3,227

MISSOURI RIVER AT MORONY DAM

oCT NOV DEC JAN
AVERAGE 5989 5,786 5686 5377

10th% 7435 7,519 7201 7431
20th% 7,018 , 6,931 6,695 6,968
50th% 6,190 5,821 5862 5,480
80th% 4,777 4,673 4929 4,022
90th% 4,060 3,806 3,846 3,577
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streamflows that have been equaled or exceeded at a given frequency for each monthly period
modeled. To understand percentile flows, please refer to Table 2 and the following example. Under
the heading “INFLOWS TO CANYON FERRY RESERVOIR” go across the row labeled “50th%”
to the column “AUG” or August. The value you should be reading is 2,077 cfs. In statistical terms,
the 50th percentile flow is referred to as the “median” flow. This is the August 50th percentile flow
for the river. What this number means.is that during about half of the 59 Augusts modeled (the 59
years from 1928-1986) the average flow for the month was greater than or equal to 2,077 cfs--and
during the other half, it was less than 2,077 cfs. Now go down the same column to the 80th% flow
(low flow) for August. It is 933 cfs. That means that an average monthly flow of 933 cfs was
exceeded or higher for 47 (80 percent) of the 59 Augusts for the period of record, and the average
flow that was less than 933 cfs only occurred for the remaining 12 Augusts. Another way to explain
the 80th percentile flow is that there is about a one chance—m-ﬁve that the flow during the month of

August will be less than 933 cfs.

In Table 3, DNRC subtracted USBR and MPC hydropower water right claims from the modeled
river flows found in Table 2. MPC’s and USBR’s hydropower claims are compared to the available
river flows in order to determine the monthly amount and frequency that unappropriated water might
be available for new consumptive use appropriations. and the pending provisional water use permit
applications (see Table 3).

Results

Canyon Ferry Dam

In Table 3, the modeled results show that almost all the Missouri River flows can be used to generate
hydroelectricity at Canyon Ferry Dam in August, September, October, November, December,
January, February and March of every year. The results also suggest that no water is available in dry
years (the 80th percentile or lower flows) during any month. However, water may be available for
appropriation in wet years (the 20th percentile or high river flows) during the months of April and -
July, and available at the 50th percentile flow (median flow) in the two months of May and June.
These latter results are illustrated in Figure 1. The vertical bars are the median or typical monthly
Canyon Ferry Reservoir inflows and the horizonal line is the claimed water right of 6,390 cfs. Only
during the months of May and June are the median river flows greater than the USBR claimed water

right for hydropower production.

Holter Dam

At Holter Dam, the modeled results show even less water available for appropriation after
subtracting MPC’s claimed hydropower water right (see Table 3). In every year, no water appears
to be available during the months of August, September, October, November, December, January,
February at any flow and no water is available during the other five months at the 50th percentile



TABLE 3. Missouri River flows remaining in cfs after subtracting MPC and BUREC water right claims for hydropower.
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Figure 1.

Comparison of median Canyon Ferry Reservoir inflows to flow claimed by USBR
for hydropower production at the dam.
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flow (median flow or in half the years) during the period of record (1928-86). Water, however, is
available at the 20th percentile flow during the months of March, April, May and June (when the
monthly river inflows are high) and at the 10th percentile flow (very high flow) during July. Figure
2 illustrates the results for median or typical monthly river inflows. Please note again that the
median monthly inflows to Holter Dam never exceed the claimed water right of MPC at Holter dam.
It appears that in at least half the years, there is no water available for new appropriations during any

month.

Cochrane and Morony Dam—Near Great Falls, Mt.

MPC has claimed its largest flow rate (10,000 cfs) for hydropower production at Cochrane Dam.
Upstream of this dam, river flows greater than the claimed amount generally occur in only four
" months: during very wet Aprils (10th percentile flow or at least one year in ten), during average and
above average months in May and June (50th percentile flow or at least 5 years in ten), and during
very wet months of July (10th percentile flow or at least one year in ten). Flows above the claimed
rate occurtarely during the other eight months from August through March.

The results for Morony Dam are similar to Cochrane Dam, but not as restrictive. MPC’s claimed
hydropower water right-of 8,280 cfs is exceeded in median months of May and June (50th percentile
flow or at least 5 years in ten), and during March, April, and July of wet years (20th percentile flow
or at least 2 years in ten).

Refer to Fi'gurés 3 and 4 for a comparison of median monthly inflows to the MPC’s hydropower
claims for Cochrane and Morony dams. At Cochrane dam, the median monthly inflows exceed
slightly MPC’s claimed hydropower water rights in the months of May and June (Figure 3). At
Morony dam, the median monthly inflows exceed MPC’s hydropower water right by approximately
2,200 cfs in'both months of May and June (Figure 4).

Effects of Canyon Ferry Reservoir Storage

The results i Table 3-are not adjusted to account for the effects of water stored and released from
Canyon Ferry Reservoir. Water is typically stored in Canyon Ferry. reservoir during spring runoff
(April-June), and released later in the season. The effects of Canyon Ferry operations on Missouri
River flows are most noticeable during dry years. In Figure 5, the modeled dry-year streamflows .
near Great Falls are compared with and without the effects of Canyon Ferry Reservoir storage. This
Figure shows that during late summer, water releases from Canyon Ferry reservoir have provided
more river flows than would have occurred naturally. These released river flows have allowed MPC
to generates about 4.3 percent more hydroelectricity than it would have produced without Canyon

Ferry Reservoir'.

! Missouri River Basin: Draft Environmental Impact Statement for Water Reservation
Applications above Fort Peck Dam. MT DNRC, June 1991.
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Figure 2. Comparison of median flows at Holter Dam to flow claimed by MPC for hydropower
production at the dam.
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Figure 3. Comparison of median flows at' Cochrane Dam to flow claimed by MPC for
hydropower production at the dam.
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Figure 4.

—

Comparison of median flow at' Morony Dam to flow claimed by MPC for
hydropower production at the dam.
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Figure §. Comparison of modeled dry year (80th percentile) river flows near Great Falls, with
and without the effects of Canyon Ferry Reservoir storage.
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Summary and Conclusion

MPC’s and USBR’s water rights for hydropower production limit the availability of unappropriated
water for.new consumptive use appropriations and the pending provisional water use permit
applications. Because of the magnitude of MPC’s and USBR’s water right claims, water for new
consumptive uses such as irrigation in the upper Missouri River Basin appears to be available only
in the months of April, May, June and July during the wet years (generally, the wettest two years in
- teri which is equivalent to thé 20th percentile). Almost all the Missouri River flows in the other eight
months from August through March are claimed by MPC and USBR for generating electricity at
its maintain hydropower dams. Therefore, these data indicate that water for continuous full service
irrigation (from April 1 to October 1) is never available in the upper Missouri Basin above Holter
Dam during the months of August and September; water is not available in nine years in ten in the
month of July; and is not available in at least half the years during the months of April, May, and
June. Between Cochrane and Holter dams, slightly more water is available in the months of May
and June (generally available in one out of every two years).
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