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2021 ANNUAL OPERATIONS REPORT 

January 26, 2022 

Introduction  

Learning By Doing (LBD) Operations Guidelines require that each year the Operations 
Subcommittee submit an Operations Report to the LBD Management Committee.  This 
report summarizes 2021 LBD-related operations, including: 

¶  Denver WaterȭÓ Moffat Collection System spill  bypasses1 totaling approximately 
18,900 acre-feet (af) during runoff  season including unplanned bypasses2 in June to 
mitigate high water temperatures, 348 af from Williams Fork Reservoir to mitigate 
high water temperatures, and maintenance bypasses totaling 7,104 af for projects 
at the East Portal and in the Moffat Tunnel. 

¶ Northern 7ÁÔÅÒȭÓ Municipal Subdistrict (Subdistrict)  Windy Gap voluntary 
bypasses of approximately 6,200 af to mitigate high water temperatures 

¶ River $ÉÓÔÒÉÃÔȭÓ Wolford bypass and release from storage of approximately 1,150 af 
to mitigate high water temperatures 

¶  Release of 5,412 af from the Endangered Fish Pool in Granby Reservoir for the 
Upper Colorado River Endangered Fish Recovery Program (Recovery Program).  

 

The LBD Cooperative Effort is a commitment by LBD entities to restore or enhance the 

condition of the aquatic environment, where possible, in Grand County.  The Cooperative 

Effort Area (CEA) includes the Colorado, Fraser, and Williams Fork River basins, upstream 

of the Colorado River confluence with the Blue River. A map of the Fraser River Collection 

System (Attachment A ), a map of the Colorado River from Granby Reservoir to the 

Williams Fork River (Attachment B ), and a list of LBD water sources and quantities 

offering flexibility  (Attachment C) can be found at the end of this report. 

2021 Snowpack and Water Supply Forecasts 

 

Figure 1  is a map depicting NRCS April 1, 2021 Snow Water Equivalent (SWE) for SNOTEL 

sites in Colorado.  A graph of the 2021 Snow Water Equivalent at SNOTEL sites above 

Kremmling versus time is shown in Figure 2. The Colorado Basin River Forecast Center 

 
1 ά±ƻƭǳƴǘŀǊȅκŜƴǾƛǊƻƴƳŜƴǘŀƭ ōȅǇŀǎǎŜǎέ ŀǊŜ ǊŜƭŜŀǎŜǎ ǇǳǊǎǳŀƴǘ ǘƻ ǘƘŜ /w/!Τ άǊŜǉǳƛǊŜŘ ōȅǇŀǎǎŜǎέ ŀǊŜ ǊŜƭŜŀǎŜǎ 

ǇǳǊǎǳŀƴǘ ǘƻ ŀ ǇŜǊƳƛǘ ƻǊ wh5Τ άƳŀƛƴǘŜƴŀƴŎŜ ōȅǇŀǎǎŜǎέ ŀǊŜ ǊŜƭŜŀǎŜǎ ǘƻ ŀƭƭƻǿ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜΤ άǎǇƛƭƭ ōȅǇŀǎǎŜǎέ ŀǊŜ 

releases as a result of a full reservoir or system constraint (full East Slope reservoirs). 
2 Bypasses ǘƘŀǘ ŀǘ ǘƘŜ ǘƛƳŜ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ άǾƻƭǳƴǘŀǊȅέ ōǳǘ ǿŜǊŜ ǊŜŎƻƭƻǊŜŘ ŀǎ άǎǇƛƭƭ ōȅǇŀǎǎŜǎέ ƭŀǘŜǊ ŘǳŜ ǘƻ 

availability of native South Boulder Creek water filling Gross and Ralston Reservoirs 
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(CBRFC) April 1, 2021 Most Probable Runoff Forecast at Kremmling was 67 percent of 

average (580 thousand acre-feet [kaf], see evolving forecast graph, Figure 3).  The actual 

runoff at Kremmling was 61 percent of average (528 kaf). 

 
 

Figure 1: NRCS April 1, 2021 Snowpack Summary for Colorado 

 

 
 

Figures 2 : CBRFC 2021 Evolving Snowpack (Snow Water Equivalent) above Kremmling 
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Figures 3: CBRFC 2021 Evolving Water Supply Forecast at Kremmling 

CBRFC April 1 forecasts in the Upper Colorado River Basin above Lake Powell (UCRB) were 

well below average and dry conditions in April contributed to reduced June 1 forecasts, see 

Figure 4 .  April through July runoff in the LBD CEA was 74 percent of average, with 

Williams Fork and Fraser basins at 65 and 82 percent of average, respectively. 

 

 
 

Figure 4: CBRFC April  1 and June 1, 2021 Water Supply Forecasts as a Percent of Average 
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The UCRB experienced an above-average summer 2021 monsoon season, which brought 
some temporary relief to aquatic environments but did not significantly benefit water 
supplies.  April to July inflow to Lake Powell was 31 percent of average, the second driest 
runoff  on record behind 2002.  However, locally intense rain events in July, August and late 
September mobilized debris in fire-scarred areas in Grand County, Glenwood Canyon and on 
the Roan Plateau, causing damage to infrastructure, closures to I-70, and fish kills in localized 
waters including the mainstem Colorado River.  Maps depicting monthly precipitation as a 
percent of average in the UCRB in Colorado are shown in Figure 5 . 
 

 

Figure 5:  Maps showing April through September 2021 Average Monthly Precipitation in 

the Upper Colorado Headwaters in Colorado 

 

Runoff Operations 

The LBD Operations Subcommittee held weekly teleconference calls to discuss runoff 
operations beginning May 4, 2021.  Discussion focused on the obvious challenges to both 
Runoff and In-season operations brought about by multiple factors, including what turned 
out to be a season long outage at the Shoshone power plant beginning in early April, poor 
runoff  conditions, and the potential for debris flows (over 90 percent of the Willow Creek 
basin was burned by the 2020 East Troublesome fire).  The Shoshone Outage Protocol 
(ShOP) was implemented to assure historic bypasses from upstream reservoirs were 
released, but a Cameo call during the last half of April  precipitated by Grand Valley 
irrigation startup operations underscored the severity of the drought.  Figure 6  shows 
streamflows and administrative status during runoff at the USGS gage Colorado River near 
Dotsero. 
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Figure 6:  Graph of Streamflow at the USGS gage at Colorado River near Dotsero and 

Administrative Status 

 
The Fraser River was identified as the highest priority for spill bypasses, however Denver 
Water reported that all water available to the Moffat Collection System was expected to be 
diverted in May and June. Extremely dry conditions in the Blue River basin resulted in 
minimum releases from Green Mountain Reservoir throughout the runoff season (see 
Figure 15 ), and what turned out to be the largest Substitution year ever.  Granby and 
Williams Fork Reservoirs were not expected to fill, and Windy Gap was expected to pump 
all available water. 
 
In June, a perfect storm of well below average runoff, an extremely hot and dry climate, and 
multiple in -basin and trans-basin diversions in the UCRB caused water temperatures on the 
Colorado River below Kremmling to reach critical levels for coldwater fish.  On June 4th 
streamflow below Kremmling was 320 cfs and water temperatures peaked at 71 °F.  For 
reference, commercial whitewater guiding operations below Kremmling are feasible when 
flows are above 600 cfs, and CPW has stated that coldwater fish begin to experience stress 
ÅÆÆÅÃÔÓ ÁÔ ÔÅÍÐÅÒÁÔÕÒÅÓ ÉÎ ÔÈÅ ÈÉÇÈ φπȭÓ Ј&Ȣ #ÏÌÏÒÁÄÏ 2ÉÖÅÒ ÁÄÍÉÎÉÓÔÒÁÔÉÏÎ ÉÎ ÔÈÅ ÆÏÒÍ ÏÆ ÔÈÅ 
Shoshone Outage Protocol (ShOP) was not anticipated for several weeks.  The River District 
held that the disparity of fortunes on the West and East Slopes in early June, shown in 
Figure s 7 and 8, should provide flexibility for transmountain diverters to respond to 
deteriorating aquatic conditions in the Upper Colorado River. 
 



6 
 

   
 
Figure s 7 and 8: Snowpack and Drought Conditions in Colorado published June 3rd, 2021 
 
On Saturday, June 5th, in a coordinated effort to mitigate combined impacts, the River District 
bypassed an additional 50 cfs from Wolford Reservoir, Denver Water bypassed an additional 
100 cfs in its Fraser River Collection System, and the Subdistrict bypassed an additional 50 
cfs at Windy Gap Reservoir, for a combined 200 cfs of additional water in the river benefiting 
the Colorado River below Kremmling.  Peak water temperatures were reduced a few degrees 
at the Kremmling gage, with flows maintained at 500 cfs for several days.  River conditions 
improved but remained stressed. The Subdistrict continued bypassing water at Windy Gap 
Reservoir through June 21, when pumping ended for the season (Figure 9). On June 11, The 
Municipal Subdistrict began releasing its bypassed water early in the morning so that the 
bulk of the water would reach the Kremmling area between noon and 8 pm, which is the time 
frame that corresponds with peak water temperatures. Figures 10 and 11 show streamflow 
and water temperature at Colorado River near Kremmling and the timing of water 
temperature mitigation efforts. 

 
 
Figure 9: Graph of Streamflow on the Colorado River downstream of Windy Gap near 
Chimney Rock, showing the period of increased bypasses from June 5 through June 21, 
including bypass cycling from June 13 through 21. 
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Figure  10:  Graph of Streamflows at the USGS gage at Colorado River near Kremmling 

 

 

Figure  11:  Graph of Water Temperatures at the USGS gage at Colorado River near 
Kremmling 
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On Sunday June 13th, the River District again reached out to Denver Water and the Subdistrict 
of Northern Water for additional bypasses to mitigate the declining flow and rising water 
temperatures on the Colorado River.  Streamflow below Kremmling had dropped to 400 cfs 
and water temperatures peaked at 74° F (24°C).  On June 15th, the River District began 
releasing an additional 35 cfs from storage in Wolford Mountain Reservoir, Denver Water 
bypassed an additional 23 cfs at Williams Fork Reservoir, and the Subdistrict continued its 
bypasses and daily cycling operation of 120 cfs for 8 hours targeting peak afternoon 
temperatures.  Figures 12, 13 and 14 show mitigation efforts by Denver Water at the St. 
Louis Creek diversion bypass and the Subdistrict at Windy Gap pump plant and below Windy 
Gap Reservoir3. 
 

 

Figure 12:  Graph of Streamflow at the USGS gage at St. Louis Creek near Fraser 

 
3 As Denver Water increased voluntary/enhancement bypass flows in the Fraser River basin, the Municipal 

Subdistrict made corresponding changes to ensure the water was delivered to the targeted stream reach. 


