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Memo To:
Interested Parties

From:

Andy Brummond

Date:

May 23,  2007

Subject:
Spring 2007 Drought Update

General/Statewide

The 5/18/07 version of the U.S. Drought Monitor shows general improvement since the 9/26/2006 version of the U.S. Drought Monitor from last fall.   Drought conditions as reported by the Drought Monitor have improved over the entire state with the exception of a small portion of west-central Montana.  Since the 4/18/2007 version, conditions have held steady or improved with the only exception along the Rocky Mountain Front.  Presently western, southern and extreme eastern Montana are classified as either abnormally dry or in a moderate hydrologic drought with the remainder of the state indicating no drought.  The Monitor can be accessed at http://www.drought.unl.edu/dm/monitor.html.  The graphic is prepared using a variety of drought indices, and is updated approximately weekly.  The May 17th  U.S. Seasonal Drought Outlook Through August 2007 predicts drought persisting or intensifying in the extreme eastern edge of the state, and in south-central and southwest Montana. (see http://www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html).

Updated daily accumulated mountain precipitation and snow water equivalent information can be viewed in tabular form, by basin, and locations within these basins, by accessing: http://www.wcc.nrcs.usda.gov/cgibin/past_up.pl - choose “Montana”, enter the month, date, and year, and it will generate the list.    Snowmelt is well underway and ahead of normal.  With the exception of the Kootenai and Flathead, basin-wide percent of normal snow pack is less than 50% of normal with a low of 13% in the Smith, Judith, Musselshell.  The following table contains of current mountain precipitation for the 2007 water year. The mountain precipitation for the 2007 water year is much closer to average than current snow pack.  The lack of snow pack will most likely contribute to below normal stream flow later this summer even with normal precipitation.

	Basin
	Total Precipiation

(% of avg.), 

5/22/06

	Kootenai
	110

	Flathead
	99

	Upper Clark Fork
	96

	Bitterroot
	95

	Lower Clark Fork
	97

	Jefferson
	87

	Madison
	79

	Gallatin
	79

	Missouri Headwaters 
	83

	Hdw. Missouri Mainstem
	86

	Smith, Judith, Musselshell
	95

	Sun, Teton, Marias
	91

	Missouri Mainstem
	93

	St. Mary, Milk
	109

	Upper Yellowstone
	82

	Wind (WY)
	81

	Shoshone (WY)
	88

	Bighorn (WY)
	90

	Tongue (WY)
	113

	Powder (WY)
	89

	Lower Yellowstone
	90


Review of precipitation for the 12-month period through April 2007 shows most of the state at 90 to 110 percent of average precipitation with the exception of the Eastern and Southwest Climate Divisions at 70 to 90 percent of average precipitation.  A graphic of this period can be found at http://www.wrcc.dri.edu/cgi-bin/spiFmap.pl?ave12  In April, precipitation was well above average over the middle and southwestern portions of the state while below normal in the Eastern Climate Divisions. See http://www.wrcc.dri.edu/cgi-bin/spiFmap.pl?ave01 

Another helpful graphic is located at http://www.cpc.ncep.noaa.gov/cgi-bin/anom_realtime.sh.  This graphic is on a national basis, but is updated daily and displays running 30-day (or 90-day) departure from normal precipitation statistics.  From the link, choose the bottom-most entry in the column (for most recent date) in either column.  The result is four graphics, with “% departure from normal precip” in the lower left.  

The Surface Water Supply Index map for May considers soil moisture, precipitation, snow pack, and reservoir storage, according to seasonal relevance.  As shown at  http://nris.state.mt.us/wis/SWSInteractive/SWSI-App.asp?month=5&year=2007 SWSI indexes have continued to decline compared to last year at this time.  Only 11 of the 54 basins show near average or better water supply conditions.  Four basins are classified as extremely dry.  The SWSI values can be found by clicking on REPORT at the bottom center of the map.   




Dates of peak flows, by stream, are at http://www.mt.nrcs.usda.gov/snow/watersupply/peakdatetable.html.   Peak flows for 2007 are estimated for many Montana Rivers, many of which have already occurred or are expected to occur imminently .    Forecasts of low flow timing and amount for selected rivers (Blackfoot, Big Hole, Smith, Dearborn, Jefferson and Gallatin) are posted at http://www.mt.nrcs.usda.gov/snow/watersupply/lowflow.html.

The statewide graphic showing streamflow conditions compared to long-term averages is located at http://mt.waterdata.usgs.gov/nwis/rt.  As of May 22nd, a majority of the gauges were reporting flows greater than the 25th percentile flows for the date while only three were reporting flows below the 10th percentile and were concentrated in the southern tier of the state.  Data for specific USGS gauges is available at: http://mt.waterdata.usgs.gov/nwis/current?type=flow.  

The Montana Drought Monitoring website is located at http://nris.state.mt.us/drought/.  Committee members and website administrators welcome suggestions for postings and site organization.  Montana’s Official Drought Website is at http://drought.mt.gov/
FWP Drought Response

In compliance with the Montana Drought Plan FWP is currently monitoring streamflows and forecast drought conditions.  FWP has requested an updated list of junior water right owners from DNRC for the following river reaches:

	Basin
	Source
	Reach

	41B
	Beaverhead River
	Entire Length

	41D
	Big Hole River
	Entire Length

	41G
	Jefferson River
	Entire Length

	41E
	Boulder River
	Entire Length

	41F
	Madison River
	Entire Length

	41H
	Gallatin River
	Entire Length

	41H 
	East Gallatin River
	Entire Length

	41H 
	West Gallatin River
	Entire Length

	41I
	Missouri River
	Headwtrs to Canyon Ferry

	41QJ
	Missouri River
	Holter to Smith River

	41QJ
	Missouri River
	Smith to Sun River

	41QJ
	Little Prickly Pear Creek
	Entire Length

	41K
	Sun River
	Entire Length

	41J
	Smith River
	Entire Length

	41U
	Dearborn River
	Entire Length

	41Q
	Missouri River
	Sun River to Marias River

	41P
	Marias River
	Entire Length

	41S
	Judith River
	Entire Length

	40M
	Beaver Creek
	Entire Length

	43A
	Shields River
	Entire Length

	43B
	Yellowstone River
	all within basin

	43BJ
	Boulder River
	Entire Length

	43C
	Stillwater River
	Entire Length

	43C
	West Rosebud Creek
	Entire Length

	43D
	Clark Forks Yellowstone R.
	Entire Length

	43QJ
	Yellowstone River
	basin line downstream to Stillwater R.

	43QJ
	Yellowstone River
	Stillwater R. downstream to basin line

	43Q 
	Yellowstone River
	all within basin

	43P
	Bighorn River
	Entire Length

	42KJ
	Yellowstone River
	all within basin

	42K
	Yellowstone River
	all within basin

	42I
	Powder River
	Entire Length

	42M
	Yellowstone River
	all within basin

	76D
	Young Creek
	Entire Length


Soon final determinations will be made regarding which streams and rivers will likely have flows fall below the FWP instream flow water rights.  Letters will be sent to junior water users on these streams and rivers by June 15th informing them of the likelihood that FWP will be placing a call on them to cease diversions later this summer.  As streamflows drop below FWP instream flow levels, call letters will be sent to junior water users asking them to cease diversion until such time streamflow recovers to levels above FWP’s instream water rights.

FWP is continuing to work with watershed groups in areas such as the Jefferson, Blackfoot and Big Hole Rivers where drought plans are being implemented to maintain minimum flows for the fishery.  FWP continues to administer existing water leases and pursue new water leases in an effort to maintain and enhance streamflow on key streams throughout Montana.  

FWP Regional Reports

Generally the fishery has over wintered well although population numbers are down due to the persistent drought.  As stream flow conditions are generally good and the fishery staff is in the field, the regional reports are relatively brief or absent.  More detailed information will become available about drought impacts to the fishery in the coming months as conditions develop. 

Region 1 – Kalispell

Snow packs were near normal but a lack of spring precipitation and warm temperatures are bringing an early melt out. Lowland snowpacks are gone and many streams have already shown some peak streamflows. Flathead Lake, Hungry Horse Reservoir and Lake Koocanusa all appear on track for refill. Libby Dam outflows from Koocanusa are being closely monitored to balance competing interests with refill. Although snowpack levels and duration were near normal, complete winterkills were reported in Lost Lake near Eureka and Banana Lake in the Thompson Chain of Lakes and a partial fish kill in Frank Lake near Eureka. Poor groundwater recharge due to past drought may be a contributing factor.

Region 2 – Missoula    

No Report

Region 3 – Bozeman

Upper Yellowstone River and Shields River 

As of May 17, 2007 for the Yellowstone River, flows at Corwin Springs have been well above the long-term average.  At Livingston flows are well above the long-term median and have set new discharge records for this time frame.  The Shields River for the last month has been alternating between being above and below the long-term median.  Snow pack is 41% for the Upper Yellowstone, down form 51% on May 7, and 32% for the Shields.  Run off this year is approximately 2-2 1/2 weeks early.  The forecast is for continued warm temperatures with little chance of precipitation for the rest of this week and some cooling through the weekend.  Irrigation withdrawal is taking place in both drainages and it was reported that ag producers are concerned that there will not be enough water for crops this summer.  Without snow or a fair amount of rain the outlook for these basins is not very positive at this point.

Jefferson River

The report appended to this document analyses the effectiveness of the Jefferson River Drought Plan.  The Plan will most likely be implemented again this summer.

Region 4 – Great Falls 

No Report

Region 5 – Billings 

The snow-water equivalents listed for drainages in the south-central region are the lowest anyone here can recall. Four-wheel ATV’s are able to drive to elevations around 9,000 feet without being stopped by snow depths. Streams draining the Beartooth Face rose briefly and are already dropping and clearing. During the past several drought years, we have experienced a second surge in flows, but we are not certain they will come this year.

Flows in the Bighorn River below the afterbay dam are being held at 1,500 cfs at least through June. Even with these extended low flows, Bighorn Lake is not expected to fill. Our hope is that these conservative spring releases will allow make at least 2,000 cfs available for the brown trout this fall. As it stands now, we expect the rainbow trout fry that emerge in July to meet an early end as food for larger trout in the main channel. 

Spring rainstorms have kept most of the Bighorn Drainage green until now, but the BIA Irrigation District has asked to divert 300 cfs by May 21. Demands for water in the upper drainage and elsewhere in the region are likely to increase dramatically soon.

Region 6 – Glasgow

No Report


Region 7 – Miles City

No Report

Cc (electronic):

  
FWP Director, Commission Members

T. Palmer, D. Tipton – FWP, ConEd (for distribution to regional Information Officers)

FWP Regional Supervisors – Kalispell, Missoula, Bozeman, Great Falls, Billings, Glasgow, Miles City

Helena Fisheries Division staff

FWP Fish Managers and “Drought Biologists”

Governor’s Drought Committee Staff and Website (http://nris.state.mt.us/drought/)

Jefferson River Drought Plan Implementation and Tributary Enhancement

 Projects Appear to Help Rainbow Trout in the Jefferson River near Waterloo
Prior to the year 2000, the Jefferson River near Waterloo experienced extremely low streamflow during years with severe drought conditions and high irrigation demand.  In 1988, flow at this location was less than 5 cfs, and in 1992 and 1994, flow was measured at less than 20 cfs.  Since 2000, when the drought plan began implementation, the flow target of 50 cfs was generally met at this location (Table 1.)  Voluntary contributions of water by three irrigation canals were used to attempt to maintain flow over 50 cfs during the severe drought period.

Although brown and rainbow trout populations both declined between 2000 and 2003, maintenance of the brown trout population has appeared to stabilize after reaching a low point in 2003 (Figure 1).  Raw counts of young brown trout (0 to 8.9 inches), and mark/recapture estimates of brown trout 9 to 11.9 inches provide information for fish less than 3 years of age.  Mark/recapture estimates for brown trout over 12 inches provide information for the trend of adult trout numbers.  

Table 1.  Number of Days Flow was measured less than 50 cfs and 100 cfs in the  Jefferson River near Waterloo, 2000 to 2006.

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	# Days Less

 Than 50 cfs
	17
	27
	2


	4
	8
	0
	11

	# Days Less than 100 cfs
	51
	41
	12
	49
	23
	13
	48

	Lowest Flow Recorded
	18
	21
	44
	43
	31
	85
	36


The rainbow trout population also declined significantly between 2000 and 2003.  Similar to the brown trout trend, rainbow trout numbers reached a low point during 2003 (Figure 2).  Unlike the brown trout population, the rainbow trout population has improved since 2003, and as of 2007, rainbow trout in this reach of the Jefferson River has increased to a level near the population observed in 2000.  Population trends for fish less than 7.9 inches (mostly age I fish) are represented by raw counts during the population estimate procedure and only provide general trends.  Trends for rainbow trout 8 to 11.9 inches are represented by mark/recapture estimate procedures and provide more reliable results.  Rainbow trout over 12 inches are abundant in this reach of the river due to spawning  
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Brown Trout – Waterloo Section

Figure 1.  Brown trout population trend in the Jefferson River near Waterloo

concentrations near Willow Springs, but no spring-time estimate of numbers is calculated due to the movement of spawning fish into this reach of river.  The increased number of young rainbow trout (8 to 11.9 inches; mostly two-year old fish) is likely a result of  successful implementation of the drought plan and implementation of two tributary enhancement projects implemented in 2004 and 2005.  Both projects (Parson’s Slough Habitat Enhancement and Trout Fry Imprinting Project and Willow Springs Spawning Habitat Enhancement Project) were intended to supply additional juvenile trout to the Jefferson 

River near Waterloo. 
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Figure 2.  Rainbow trout population trend in the Jefferson River near Waterloo.

Willow Springs enters the Jefferson River in the Waterloo sampling section.  Due to past habitat enhancement efforts, rainbow trout began spawning in this spring creek in 1991 and the number of rainbow trout redds has increased gradually over the years.  In 2005, additional spawning habitat was constructed in this stream and the number of redds reached an all time high.

Parson’s Slough also enters the Jefferson River in the Waterloo sampling section about 1 mile upstream of Willow Springs.  The wide and shallow slough was transformed into a stream with clean spawning gravel beginning in 2004.  Eggs from rainbow trout destined to spawn in Willow Springs were imprinted at Parson’s Slough in 2004, 2005 and 2006 to establish another spawning population for the Jefferson River.  This imprinting process resulted in about 2,500 rainbow trout fry in 2004, a few hundred fry in 2005, and about 4,000 fry in 2006.  No rainbow trout spawning was observed in 2004 or previous years.  In 2006, nine rainbow trout redds were observed, and in 2007 over 30 redds were counted in this new tributary to the Jefferson River.  A second phase of spawning habitat improvement was implemented in 2007, which will provide significant improvements for brown and rainbow trout in the future.

Based on observations of fishery trends in the Waterloo area of the Jefferson River, it appears that the basic strategy of maintaining basic survival flows during severe drought, coupled with efforts to improve spawning and rearing areas for trout, has potential to result in maintaining and improving a wild trout fishery in the Jefferson River.
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Rainbow Trout – Waterloo Section
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