
Basin Hydrology, Reservoir 
Operations 2018 and 2019 

Hydrograph

Adaptive Management Work Group
May 22, 2018



Snow Conditions
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SWE peaked at 73 % 
of the peak seasonal 
median on 3/30/2018

16% of total average 
seasonal accumulation

Updated on 5/21/2018

Presenter
Presentation Notes
Clarify axes units; snapshot of snotels above Powell rep. of basin precipSeasonal Peak occurred on 3/30/2018, at 73% of average.On 5/21/2018 The SWE was 16% of the seasonal median peak and was 45% of the basin-wide median as to date.Note: We are reaching the end of the snow season, so small changes in precip/snow have a larger effect on %
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March Mid-Month: 3.1 maf (43%)April Mid-Month: 3.3 maf (46%)

Presenter
Presentation Notes
Blue bars are observed inflows for past 54 years; Horizontal line is 30-year average; Red bar is the current Apr-July forecast for WY 2018.1) This graphic provides a comparison of this year’s forecasted seasonal inflow to Lake Powell, shown in red, to observed inflow volumes over the past 54 years, shown in light blue. 2) Due to uncertainty in future hydrology, we also receive probable minimum and probable maximum inflow forecasts, which are shown in orange and range from 2.08 maf to 4.18 maf. Do keep in mind that there’s a 10% chance that the actual runoff could above or below this range.Note: Min & Max forecasts are provided in Jan, April, August, and October.10.831 = WY 30-yr avg;  7.16 = A-J 30-yr avg
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Lake Powell 2018 Operating Tier
Upper Elevation Balancing

• Tier was set in August 2017
– Start with 8.23 maf release

• Use April 24-Month Study 
projections of end of water 
year storage to potentially 
adjust
1. Stay with 8.23 maf
2. Balancing: 8.23 - 9.0 maf
3. Equalization: > 8.23 maf

Presenter
Presentation Notes
Under the UEB Tier, there is the potential for a shift in Powell's operations to either equalization or balancing releases based on projections in the April 24-Month Study.�This April, a shift to balancing releases did occur and we are currently projecting Lake Powell to release 9.0 maf.Using the April 24-MS, and a 8.23 maf release, Powell elevation on 9/30/18 would be 3605.64 ft and Mead elevation would be 1070.07 feet.  => Guidelines:  If Mead < 1075 feet and Powell > 3575 feet, then balance contents, releases shall not be more than 9.0 maf and not less than 8.23 maf.
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Potential Lake Powell Release Scenarios 
Water Year 2018 Release Volume as a Function of Unregulated Inflow Volume 

based on May and April 2018 24-Month Study Conditions 
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Presenter
Presentation Notes
WY-2018 Releases:• This diagram shows potential inflows to Lake Powell and the resulting range of release scenarios for WY 2018. The x-axis shows potential unregulated inflow volume for the water year in million acre feet, while the y-axis shows potential Lake Powell release volume for the water year in million acre feet. >The dark blue line is the application of the interim guidelines with respect to WY inflow volumes and current reservoir conditions. Forecast inflow volumes are illustrated by the yellow dots (MIN & MAX), and the MOST probable being the red diamond.  The current YTD measured WY unregulated inflow volume is the orange square.• The most probable, probable minimum, and probable maximum inflow volumes all resulted in an April adjustment to balancing, and a release of 9.0 maf from Lake Powell, as represented by the red and yellow dots.
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Water Year 2018 projections
Most:  9.0 maf release
MIN:  9.0 maf release 
MAX:  9.0 maf release 

End of April 2018 Elevation:
3609.39 feet (52% full) End of CY 2018 Projection:

3590.41 feet (45% full)
Min/Max Range: 3580 to 3612 feet

Water Year 2019 projections
Most:  9.0 maf release
MIN:  8.8 maf release 
MAX:  9.0 maf release 

Presenter
Presentation Notes
Excel file:  T:\WRG\Reservoir Operations\Paul\1_Powell Ops\1_Ops Spreadsheets\24 Month Study Data\Powell_Projected_Ele_MMM2018.xlsx• This figure shows both historic and projected end of month pool elevations at Lake Powell. • To the left, the black line represents observed pool elevation for the past year. To the right is a range of projected elevations given the uncertainty in inflows and releases with the light blue line representing most probable, red representing probable maximum, and dark blue representing probable minimum scenarios.  • Even with wide range of potential inflows, the projected end of calendar year 2018 pool elevation for all three scenarios would place WY 2019 in Upper Elevation Balancing Tier. The final operating tier determination for WY 2019 will be made in August 2018.MIN/MAX range 3580-3612WY 2018 release projections		 WY 2019 release projectionsMost:  9.0 maf release		 Most:  9.0 maf releaseMin:  9.0 maf release 		 Min:  8.8 maf release Max:  9.0 maf release		 Max:  9.0 maf release



7

1,600 

1,400 

1,200 

<P ro 
.:.:: 1,000 ~ 

<I) 

E 
::, 

g 800 
<I) 
rJ) 
ro 
<I) 600 
<I) 

0:: 

400 

200 

Projected Lake Powell Monthly Release Volume Distribution 
Release Scenarios for Water Year 2018 
Based on May and April 2018 modeling 
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Experimental Macroinvertebrate
Production Flow (Bug Flow)

• Approved by Assistant Sec. Water & Science on April 13.

– Experiment is for May through August
– Steady weekend flows.
– Normal hydropower production flows during week days.
– No monthly or weekly volumes flow changes.
– Week day fluctuating flows follow LTEMP guide lines.
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Presenter
Presentation Notes
Monthly volume: 705,000Daily fluctuation rate 9 X 705 =~ 6,340 cfsWeek-day: Peak flows of 14,250 cfs, Low flows of 8,060 cfsWeekend steady flows:  9,060 cfs
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Presenter
Presentation Notes
Monthly volume: 760,000Daily fluctuation rate 10 X 760 =~ 7,600 cfsWeek-day: Peak flows of 16,450 cfs, Low flows of 8,850 cfsWeekend steady flows:  9,850 cfs
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Presenter
Presentation Notes
Monthly volume: 860,000Daily fluctuation rate 10 X 760 =~ 8,600 cfs, but max limit is 8,000 cfsWeek-day: Peak flows of 18,180 cfs, Low flows of 10,180 cfsWeekend steady flows:  11,180 cfs 
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Presenter
Presentation Notes
Monthly volume: 900,000Daily fluctuation rate 10 X 900 =~ 9,000 cfs, but max limit is 8,000 cfsWeek-day: Peak flows of 18,500 cfs, Low flows of 10,500 cfsWeekend steady flows:  11,500 cfs



Reservoir Operations 
for Water Year 2019
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2019 Projected Release Scenarios
Based on April and May 2018 24-Month Study Inflow Scenarios

Powell Inflow 
Scenario

WY 2019
Release Projection

Probable 
Minimum

Upper Elevation Balancing Tier 
w/ Projected April shift to Balancing

8.8 maf release

Most 
Probable

Upper Elevation Balancing Tier 
w/ Projected April shift to Balancing

9.0 maf release

Probable 
Maximum

Upper Elevation Balancing Tier
w/ Projected April shift to Balancing

9.0 maf release
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Based on May and April 2018 modeling 
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Questions?

Paul Davidson
801-524-3642

pdavidson@usbr.gov

Hydraulic Engineer, Glen Canyon
Reclamation, Upper Colorado Region

Resource Management Division
Water Resources Group
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