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Summary 
1. Climate. Water-year precipitation was 19% below the 1989-2020 average, ranking 28th 

out of 33 years since 1989. Maximum snow water equivalent (SWE) was 22% below 
average. Peak SWE occurred on March 26, compared with the median of April 14. April 
and June set low-precipitation records, numerous high-temperature records were set in 
June and July. In these measures, 2021 was worse than 2016, our last drought year.  

2. Natural flow. Water-year total natural flow was 25% below the 1978-2020 average, 
ranking 41st out of the 44 water years since 1978, only two spots ahead of 2016. April-
September natural flow in 2021 was 23% below average and even below that in 2016. 

3. Irrigation management. Because of dry conditions across the entire upper Snake River 
Basin, Fremont-Madison Irrigation District accrued only 74% of its storage right. 
Natural-flow priorities on the Henry’s Fork dropped about three weeks earlier than 
normal. As a result of these paper shortfalls and mid-summer rain, diversion during the 
2021 irrigation season was 92% of the 2001-2021 average, compared with 96% of 
average in 2016. Using new water-management infrastructure, streamflow in the lower 
Henry’s Fork was maintained at a lower but more consistent level in 2021 than in 2016.  

4. Island Park Reservoir management. Reservoir fill was delayed because ice remained 
until the first of May, by which time the snowmelt peak had already passed. Outflow was 
reduced to 200 cfs in May, and even then, the reservoir filled prior to June 1 only because 
of heavy rain May 21-26. The reservoir drafted from June 10 to September 18, except for 
13 days in August during rainy periods. September-30 reservoir volume was 45% full vs. 
47% full on average and 20% full in 2016. After accounting for natural flow and 
diversion, reservoir carryover exceeded the statistical expectation by 20,000 ac-ft due to 
new precision water-management practices and infrastructure. 

5. Island Park stream gaging. HFF made 20 flow measurements during the summer and 
fall of 2021. Mean absolute error of HFF measurements compared to USGS adjusted 
flow was 21 cfs or 8.3%, small enough that our measurements provided accurate real-
time estimates of streamflow to river and water users in between USGS measurements.  

6. Accuracy of predictive models. Based on springtime temperature and snowpack, 
predictions of runoff timing were within one day of observations, but predictions of 
natural flow made based on April-1 conditions were well below observed values due to 
subsequent dry conditions. Models correctly predicted need for Crosscut Canal delivery 
and hence magnitude of outflow from Island Park Reservoir, but actual timing of need for 
reservoir draft was 2-3 weeks earlier than predicted. September-30 reservoir content, as 
well as savings due to precision water management, were accurately predicted. 

7. Water quality. Water quality parameters followed the seasonal and spatial variations we 
have quantified over the past seven years, and most parameters were near average over 
most of the summer. The exception was water temperature, which was higher than 
average at most locations during the record-setting heat of June and July. Daily mean 
temperatures remained below 70ºF at all locations upstream of St. Anthony. 
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Document Guide 
Statistical summaries of water year 2021 (October 1, 2020 – September 30, 2021) and irrigation 
year 2021 (November 1, 2020 – October 31, 2021) are presented and interpreted in seven 
sections: 
 

1. Climate 
2. Natural Flow 
3. Irrigation Management 
4. Island Park Reservoir Management 
5. Island Park Stream Gaging 
6. Accuracy of predictive models 
7. Water quality 

 
As always, data are subject to change upon review and final approval by government agencies 
and Henry’s Fork Foundation (HFF). All primary and calculated statistics in this document are 
based on data available on and current through December 31, 2021. Most streamflow, climate, 
and water quality data will not change, but irrigation data will change slightly from what is 
reported here. Details on data sources, periods of record, and terminology are given in the daily 
water report glossary and station guide.  
 
Unless otherwise indicated, periods of record for hydrologic comparisons are: 
 

• Climate: water years 1989-2021, except there are no temperature data for 1996 
• Streamflow and reservoir volume: water years 1978-2021 (lower Teton River forks 2004-

2021) 
• Irrigation diversion and related calculations: irrigation years 1978-2021 for ranks, 2001-

2020 for averages 
 

Statistics are compared with the period-of-record averages through 2020, so that the average is 
not influenced by the current year. Rank statistics include the current year in the record and are 
ordered from highest to lowest. For example, natural flow for water year 2021 is compared with 
the 1978-2020 average (75% of the 1978-2020 average), and the rank is reported out of the full 
1978-2021 record (41st out of 44 years). Note that 75% of average is equivalent to 25% below 
average. A rank of 41/44 indicates the 4th lowest value in the 44-year record. Because we 
anticipated in the spring that water supply in 2021 would be very similar to that of the drought 
year of 2016, most statistics are reported in comparison to 2016 as well as to long-term averages. 
 
Because our water quality records are relatively short, 2021 data are included in the period-of-
record averages. Those periods are: 
 

• Flatrock, Island Park, Pinehaven and Marysville: irrigation years 2014-2021 
• Ashton Dam and St. Anthony: irrigation years 2015-2021 

 
Tables appear interspersed with text in the appropriate sections, although information in some 
tables is referenced in more than one section. All figures appear at the end of the document. 

https://a45c4b10-c4e8-47c9-b523-9eff9b2f5952.filesusr.com/ugd/650d73_75fc60690937497989c8388302bd339b.pdf
https://650d730c-ec9f-4312-94da-972c3be18cfe.usrfiles.com/ugd/650d73_10302f72df814433929b64e951d6b68c.pdf
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1. Climate 
Water year 2021 was characterized by very low precipitation and highly variable temperatures.  

Precipitation 
Water-year precipitation was 6.5 inches (19%) below average and ranked 28th out of the last 33 
years (Table 1), just behind water year 2000. By comparison, precipitation in water year 2016 
was only 12% below average and ranked 22nd. Precipitation in water year 2021 was above 
average in November, February, May, and August and below average in the other eight months. 
April and June set new monthly low-precipitation records; the watershed average in June was 
only 0.36 inch, beating out June of 2016, which held the previous record low at 0.59 inch. Heavy 
rain in late May and in late July through mid-August (Figure 1) kept the whole water year from 
setting a record low and contributed greatly to reservoir fill and reduction in irrigation demand. 
By subwatershed, water-year precipitation was 86% of average in the Teton headwaters, 83% of 
average in Fall River headwaters, 77% of average in upper Henry’s Fork, and 83% of average in 
valley areas (Figure 1). 
 
Table 1. Climate statistics. 
 Water year 2021 Water year 2016 1989-2020 
 Value 1989-2021 rank Value 1989-2021 rank Average 
Peak SWE (inches) 22.2 26/33 24.6 22/33 28.4 
Date of peak SWE March 26 30/33 March 31 26/33 April 14 
Total precipitation (inches) 29.5 28/33 31.8 22/33 36.0 
March-May temperature (°F) 36.6 20/32* 38.9 5/32* 36.7 
June-July temperature (°F) 63.0 1/32* 59.7 5/32* 56.7 
Water-year mean temp. (°F) 39.4 19/32* 40.3 4/32* 38.5 
*Temperature records for 1996 are not available, so temperature ranks are relative to a 32-year record. 
 
Very dry conditions in 2021 followed moderately dry conditions during most of water year 2020 
and very dry weather in July-September 2000. As a result, the three-year running average 
precipitation fell nearly continuously from late September of 2019 through July of 2021, 
dropping from 6 inches above average to 3 inches below average over that time frame (Figure 2). 
The running average recovered by one inch as a result of rain in August of 2021, but the water 
year ended with the running average 2 inches in the red, indicating persistent dry conditions. The 
one-year accumulated moisture availability in the agricultural regions showed a similar pattern, 
dropping from 1 inch below average at the beginning of the water year to 11 inches below 
average by July (Figure 3). This index reflects both precipitation and evapotranspiration, and the 
latter was above average during spring and early summer of 2021 due to low humidity, high 
winds, and warm temperatures. The August rains recovered about 4 inches worth of the moisture 
deficit, but the water year still ended well in the hole, at 7 inches below average. 

Snowpack 
Snow water equivalent (SWE) figures were similar to those for precipitation as a whole. Peak 
SWE was 6.2 inches (22%) below average, ranking 26th out of the last 33 years (Table 1, Figure 
4). Peak SWE in 2016 was over 2 inches better than in 2021, ranking 22nd. In 2021, peak SWE 
was almost three weeks earlier than average and 3rd earliest on record, due primarily to lack of 
precipitation in March and April and not due to early melt. Mean March-May temperature was 
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slightly below average, keeping most of the meager snowpack on the ground until early May. By 
contrast, March-May temperature in 2016 was well above average, contributing to very early 
melt that year. In fact, despite starting out the spring 2.4 inches behind 2016, SWE in 2021 was 
higher than it was in 2016 by late April and tracked 2016’s melt pretty closely for much of the 
spring (Figure 4). 

Temperature 
For the water year as a whole, mean temperature was 0.9°F above average and near the middle of 
those over the last three decades (Table 1), in contrast to 2016, which was the 4th warmest since 
1989. However, temperatures were highly variable around the mean, bouncing back and forth 
between 10°F above average and 10°F below average over short time frames during October and 
November (Figure 5). The middle of the winter was a little on the cool side, due to dry 
conditions. Extended dry periods during the winter tend to result in low minimum temperatures 
under clear skies and also in low daytime temperatures in places prone to temperature inversions, 
such as the valleys, Island Park, and Grassy Lake.  
 
Near-average temperatures persisted through the late-May rain event but quickly rose to 10°F 
above average by early June. Despite relatively cool temperatures in April and early May, the 
April-June average ended up a little higher than expected based on the 35-year increasing trend 
of 1°F per decade (Figure 6). However, the 2021 value was within the statistical prediction 
interval and over 1°F cooler than in 2016. The April-June temperature at the watershed’s SnoTel 
stations is an important predictor of timing of streamflow peak during the spring and early 
summer. 
 
In addition to setting a low-precipitation record for the month, June also set a high-temperature 
record. Consistently above-average temperatures continued through July, and the two month 
June-July period also set a high-temperature record, beating out June-July of 2007 by 0.5°F. 
Numerous other temperature records were broken during these two months until rains in late July 
finally broke the two-month period of hot, dry weather. 

2. Natural Flow 
Natural streamflow in 2021 was among the lowest on record and was lower during the spring and 
summer than it was in 2016.  Although natural flow was 92% of average from October through 
March, the water year total ended up at only 75% of average, ranking 41st of the last 44 water 
years (Figures 7 and 8, Table 2). Water year 2016 was slightly drier at 74% of average, ranking 
two spots below 2021. By subwatershed, natural flow in 2021 was 78% of average in upper 
Henry’s Fork, 75% of average in Fall River, and 71% of average in Teton River, opposite the 
ordering of the subwatersheds in water-year precipitation. This apparent contradiction is due to 
the difference in subwatershed hydrology. Flow in the Teton River is primarily dependent on 
snowmelt, while that in the upper Henry’s Fork is primarily dependent on groundwater, which 
reflects conditions accumulated over the past several years. Fall River lies in between. Thus, lack 
of precipitation during 2021 had a much greater relative effect on the Teton River than on upper 
Henry’s Fork, which still showed the positive effect of near-average precipitation between 2017 
and 2020. 
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With respect to the long record of natural watershed inflow between Henry’s Lake and Ashton 
that dates back to 1930, water year 2021 ranked 80th out of the 92 years, whereas 2016 ranked 
87th (Figure 9). The primary reason why 2016 was drier than 2021, despite greater precipitation, 
is that 2016 was the fourth in a sequence of very dry years, whereas 2021 followed four water 
years that were only slightly below average (Figure 9). Thus, winter flow in 2021 was only a 
little below average, whereas that in 2016 was well below average (Figure 7). Due to a very 
warm spring, much of the snowpack in 2016 melted in April and early May, while snowmelt in 
2021 was concentrated in a relatively narrow time window in late May and early June. After 
early June, streamflow in 2021 very closely tracked that in 2016, except for short rain-driven 
peaks, which occurred in August in 2021 and in September in 2016 (Figure 7). Over the six-
month April-September period, streamflow in 2021 was actually a little lower than it was in 2016 
(Table 3).  
 
Table 2. Water-year natural flow statistics. 
 Water year 2021 Water year 2016 1978-2020 
 Mean natural 

flow (cfs) 
 
1978-2021 rank 

Mean natural 
flow (cfs) 

 
1978-2021 rank 

Average annual 
natural flow (cfs) 

Upper Henry’s Fork 1,236 42/44 1,141 44/44 1,588 
Fall River 733 40/44 722 41/44 973 
Teton River 593 39/44 654 33/44 834 
Watershed total 2,562 41/44 2,516 43/44 3,395 
 
Table 3. April 1 – September 30 natural flow statistics, including predictions made on April 1 
and primary inputs to predictive model. 
  Mean April 1 – September 30 natural flow 
 Predictors (% of ave.) 2021 prediction 2021 observed 2016 observed 
Subwatershed Baseflow SWE cfs % of ave. cfs % of ave. cfs % of ave. 
Upper Henry’s Fork 92% 76% 1570 82% 1273 68% 1316 70% 
Fall River 91% 82% 1162 83% 959 69% 978 71% 
Teton River 87% 88% 981 81% 799 66% 898 74% 
WATERSHED TOTAL 92% 83% 3713 83% 3031 67% 3192 71% 
 

3. Irrigation Management 
While natural streamflow clearly reflected long-term hydrologic conditions and short-term 
precipitation and temperatures, patterns in irrigation demand and management in 2021 reflected 
a complex interaction of administrative factors, water supply, and timing of spring and summer 
precipitation.  

Administrative water availability 
Island Park Reservoir accrued administrative (“paper”) water belonging to Fremont-Madison 
Irrigation District (FMID) only for a few days during late May, leaving FMID with only 74% of 
its storage water right. Although it was able to rent some water, rental water is more expensive 
than storage, providing a financial disincentive for canal companies to divert storage water. 
Natural-flow rights were arguably even worse, first dropping to the 11/5/1895 priority on June 
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19, vs. July 11 on average (Figure 10). This priority date is a good indicator of administrative 
water availability in the Henry’s Fork watershed, as many large canals on the Henry’s Fork and 
lower Fall River have priority dates on or slightly earlier than 11/5/1895. Natural-flow rights 
remained poor all the way through early October, except for brief improvements during rainy 
periods in late July and August, most notably the last 10 days of August. 

Effects of summer precipitation 
The improvements in administrative water availability during these rainy spells were due in 
small part to increases in natural flow, as mentioned above, but due in larger part due to 
reduction in irrigation demand. Unfortunately, the reductions in demand came at the expense of 
hay and grain quality for some producers, as July rains came during the second hay cutting in the 
lower watershed, and the August rains came during lower-watershed grain harvest and upper-
watershed hay cutting. Crop damage was highly variable across the watershed, depending on 
where and when precipitation fell in relation to crop development and harvest. For example, 
showers during July were locally heavy in the Rexburg area, when hay had just been cut. High 
humidity prevented drying, and damage was high in some areas. Further, because hay baling and 
grain harvest in some areas was delayed due to high moisture, irrigation on the third crop was 
also delayed, which contributed to lower irrigation demand throughout July and August. On the 
other hand, the rain proved beneficial for non-irrigated grain in areas east of Ashton. 

Irrigation diversion 
The combination of precipitation timing (timely for some and untimely for others) and poor 
administrative water availability, as determined by water supply and demand across the whole 
upper Snake River basin, resulted in very low diversion during water year 2021. Total diversion 
was 92% of the modern-period 2001-2020 average and 2nd lowest in the 1978-2021 record 
(Table 4). Diversion in 2021 was above-average only during May and June, when water-rights 
priorities were relatively good. Diversion during spring and mid-summer was quite a bit higher 
in 2016, despite similar physical water availability (Figure 11). The difference between the two 
years was due in part to better administrative availability in 2016 (Figure 10), in part to high 
irrigation demand in the spring of 2016 due to early snowmelt and warm temperatures, and in 
part to much better prediction of and preparation for dry conditions in 2021. Basin-wide natural 
flow in 2016 came up well short of predictions based on snowpack that year, and the 2016 
experience appears to have been reflected in more conservative irrigation and water-management 
decisions in 2021. 
 
Diversion during 2021 reflected the long-term trend in diversion that has resulted from increased 
use of sprinkler irrigation vs. historic flood, furrow and border-ditch irrigation. Diversion 
decreased steadily during the 1980s and 1990s, the period of most rapid conversion in irrigation 
methods (Figure 12). Diversion dropped abruptly during the very dry year of 2001 and has 
stayed relatively constant since then, with year-to-year variability determined by the same set of 
factors discussed above. Although increased irrigation efficiency has reduced total annual 
diversion by about 240,000 ac-ft since the late 1970s, it has also reduced return flows back to the 
river by about the same amount (Figures 13 and 14). These return flows are called “[river] reach 
gains” and travel primarily through shallow aquifers, which cool water temperature and act as a 
short-term storage mechanism. Given that diversion in 2021 was the second lowest in the 1978-
2021 record, it is not a surprise that reach gain was also among the lowest on record, ranking 40th 
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(Table 4). In fact, total reach gain to the lower Teton River and Henry’s Fork in 2021 was 
actually negative, meaning that water was lost from the river to local and regional aquifers. The 
only period of consistent gain to the river occurred from mid-July to late October, vs. an average 
period of net gain lasting from early May to early November (Figure 15).  
 
Table 4. Irrigation-year statistics. Coefficient of variation is defined as standard deviation 
divided by mean. 
 Irrigation year 2021 Irrigation year 2016 2001-2020 
 Value Rank Value Rank Average 
Total diversion (ac-ft) 831,201 43/44 872,270 39/44 906,824 
Crosscut Canal diversion to Teton (ac-ft)* 34,951 26/34 31,921 29/34 40,029 
Teton exchange well injection (ac-ft) 26,767 9/44 29,783 3/44 13,324 
Lower-watershed river reach gain (ac-ft) -14,398 40/44 13,668 36/44 21,517 
HF at St. Anthony summer flow (cfs) 988 39/44 1,059 36/44 1,336 
HF at St. A. flow coefficient of variation 12% 37/44 20% 18/44 20% 
HF at Parker summer flow (cfs) 418 37/44 473 31/44 748 
HF at Parker coefficient of variation 34% 33/44 45% 21/44 41% 
SF Teton River summer flow (cfs)** 110 13/18 213 4/18 195 
SF Teton coefficient of variation** 140% 4/18 130% 6/18 112% 
*Water-rights accounting data for Crosscut to Teton diversion has 1988-2021 period of record. 
**South Fork Teton River gage has 2004-2021 period of record. 

Teton River administration 
As mentioned above, relative streamflow shortage in the Henry’s Fork watershed during years of 
low snowpack is greatest in the Teton River, which necessitates greater need for augmentation of 
streamflow there to meet demand. Augmentation is supplied by two sources: 1) delivery of water 
diverted from the Henry’s Fork to the Teton River through the Crosscut Canal and 2) water 
injected into the Teton River from so-called “exchange wells.” These wells pump groundwater 
into the river and were drilled following the Teton Dam failure as a mechanism by which to 
offset pumping from the river by irrigators along the rim of Teton Canyon. These irrigators held 
storage rights in Teton Reservoir and would have pumped this water directly from the reservoir. 
In most years, the administrative aspect of this diversion can be met with FMID storage and 
other sources such as Palisades storage and rental water. The physical water is provided by 
Crosscut Canal injection as needed. In dry years such as 2016 and 2021, the exchange wells 
provide a mechanism for both administrative and physical delivery of water to the Teton River. 
 
The total amount of injection into the Teton River was the same in 2021 as it was in 2016, a hair 
over 61,704 ac-ft in both years, compared with 53,643 ac-ft on average (Table 4). Because 
exchange pumping is used only during dry years, it’s not surprising that both 2016 and 2021 
ranked among the highest years of exchange-well pumping. In both years, Crosscut Canal 
diversion was lower than average, in part because exchange pumping offset some of the need for 
Crosscut delivery and in part because overall diversion is lower during years of lower natural-
flow availability. Despite the similarities between 2016 and 2021, natural-flow shortfall on the 
Teton River was met with a relatively smaller proportion of exchange pumping and larger 
proportion of Crosscut delivery in 2021 (Table 4). This resulted in slightly higher diversion from 
the Henry’s Fork in 2021 but also in lower pumping costs and lower aquifer stress. 
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Lower watershed streamflow 
Although in some years physical water from the Henry’s Fork watershed must be delivered to 
meet demand farther down on the Snake River (when physical water stored in Island Park 
belongs to American Falls Reservoir on paper), in most years the Henry’s Fork irrigation system 
can be managed to meet physical demand only within the watershed, subject of course to the 
basin-wide administrative constraints mentioned above. Fortunately for Henry’s Fork water users 
and the fishery, 2021 was one of these years. In this case, the amount of water added to the 
lower-watershed irrigation system from the exchange wells and the watershed’s three storage 
reservoirs (Grassy Lake, Henry’s Lake, and Island Park Reservoir) must meet within-watershed 
diversion and leave enough in the river to provide adequate river stage (“depth”) at the lowest 
points of diversion and maintain basic aquatic ecosystem function in the lower Henry’s Fork. 
Surface water can leave the Henry’s Fork irrigation system through three pathways: the South 
Fork Teton River, North Fork Teton River, and mainstem Henry’s Fork. Higher streamflow in 
any one of these stream channels increases the amount available locally for aquatic ecosystem 
function, but comes at the costs of higher exchange well pumping and higher draft of the 
reservoir system. The latter, in turn, has negative consequences for fisheries and aquatic 
ecosystem function upstream of, in, and downstream of Island Park Reservoir. On the other 
hand, too little streamflow at the bottom of the irrigation system can lead to lower fish habitat 
and a shortage of water available for the downstream-most diversions, which are Rexburg 
Irrigation on the South Fork Teton, Teton Island Feeder on the North Fork Teton, and 
Consolidated Farmers on the Henry’s Fork. 
 
The general management strategy to balance these factors within administrative constraints is to: 
 

• set flow in the North Fork Teton to 0 downstream of Teton Island Feeder when 
administrative storage is being used, 

• maintain flow in the South Fork Teton just high enough to absorb daily fluctuation in 
diversion at Rexburg Irrigation (~50-150 cfs), 

• fix a streamflow target flow in the lower Henry’s Fork, and 
• minimize flow variability in the South Fork Teton and lower Henry’s Fork. 

 
The first of these components ensures that only the amount of water needed by the Teton Island 
Feeder water users is delivered to the North Fork Teton during the period when storage is being 
used. Any water in excess of this amount is charged to storage users, even if they can’t or don’t 
divert it all. There are several small diversions on the lower North Fork Teton, but they are 
entitled to only natural flow that emerges as groundwater inputs and return flows to the river 
downstream of Teton Island Feeder. Once the North Fork Teton constraint applies, a set of 
headgates at the North Fork-South Fork split (called the “splitter) is operated to send the 
appropriate amount of water down the North Fork, with the remainder flowing down the South 
Fork.  
 
The total flow reaching the splitter is controlled by how much Henry’s Fork water is diverted and 
delivered through the Crosscut Canal. On the Henry’s Fork, water is delivered from the reservoir 
system to meet the Crosscut Canal need and meet diversion on the Henry’s Fork downstream of 
the Crosscut plus the lower-Henry’s Fork streamflow target. Historically, that target was set at 
the St. Anthony streamflow gage and was somewhere around 1,000 cfs. However, that target 
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does not consider variability in diversion downstream of St. Anthony and generally resulted in 
very low flows downstream of Consolidated Farmers Canal in July, higher releases than 
necessary from Island Park Reservoir later in the season, and generally higher variation in 
streamflow all summer. To remedy these shortcomings, the Henry’s Fork Drought Management 
Planning Committee set the target at 350 cfs immediately downstream of the Consolidated 
Farmers diversion in 2020 and 2021. This flow is calculated by subtracting diversion from the 
four canals downstream of St. Anthony from flow at the St. Anthony gage and nominally 
represents the flow in the river at the Parker-Salem Highway (aka Red Road) bridge. In 2020, 
this new “Parker” target saved over 1,200 ac-ft in Island Park, while lowering variability.  
 
Implementing this strategy is much easier said than done, given daily changes in diversion at 
over 100 pumps and canals in the watershed, stream and canal losses to and gains from 
groundwater, and streamflow travel times of around 20 hours from Island Park Reservoir to the 
Crosscut Canal diversion (Chester Dam), several more hours to reach the Teton River, and 
another hour or two to pass the splitter and reach the Rexburg Irrigation and Teton Island Feeder 
diversions. Fortunately, remote-controlled headgates at the Crosscut diversion and splitter 
installed in 2020 now allow FMID managers to make small adjustments at any time of day, 
saving water and reducing travel and time costs. New stream and canal gages and calculations 
provide real-time data to inform operation of the new remote-controlled headgates.  
 
As expected, the new precision-management infrastructure allowed much more precise 
management of the lower Henry’s Fork and Teton rivers in 2021, compared to both 2016 and to 
long-term averages. Summertime streamflow in the Henry’s Fork at Parker was lower in 2021 
compared with 2016 and the 1978-2020 average but was also less variable, especially during late 
June and early July when water temperatures were warmest (Table 4, Figure 16). Streamflow in 
the Henry’s Fork at St. Anthony during the period of Island Park Reservoir draft was 988 cfs, 
which saved over 2,000 ac-ft of water in Island Park Reservoir in 2021 relative to what would 
have been delivered under the old target of 1,000 cfs at the St. Anthony gage. Similarly, 
streamflow in the South Fork Teton River was much lower in 2021 compared with 2016 and the 
long-term average, although the lower flow came with relatively high variability (Table 4, Figure 
17). In the lower Henry’s Fork, streamflow variability, as measured by the coefficient of 
variation (standard deviation divided by the mean) increases as flow gets lower (Figure 18). 
Operations in 2021 resulted in both a low mean streamflow and low variability, which balances 
Island Park Reservoir draft against fish habitat conditions. The modern period of gaging on the 
lower Teton River is too short to detect such a relationship. 

4. Island Park Reservoir Management 
Keeping as much water in Island Park Reservoir has multiple benefits to both irrigators and so is 
the highest water-management priority in the watershed, subject to meeting irrigation demand. 
Inflow to the reservoir is a major component of management, and it was well below average in 
water year 2021 (Figure 19). Inflow reached average only for a few days at a time during the 
winter, when snowfall was high enough to add volume via direct precipitation to the relatively 
poor stream inflow. Despite below-average winter precipitation, the reservoir gained around 
7,000 ac-ft from direction precipitation during the winter, slightly above average (Figure 20). 
This points out another benefit of keeping the reservoir as full as possible—the larger surface 
area resulting from above-average reservoir carryover in 2020 allowed the reservoir to gain more 
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volume per unit of precipitation during the subsequent winter. As a result of above-average 
reservoir level going into the winter of 2021 and modest inflow, winter outflow from the 
reservoir was a hair above the 1978-2020 average (Table 5, Figure 21). In the winter of 2016, 
winter outflow was 245 csf lower due to low reservoir carryover and very poor inflow following 
three consecutive dry years. One reason for the good reservoir level going into the winter was 
aggressive fill during October and November (Figure 22), when low outflows do not have 
negative effects on the fishery and aquatic ecosystem downstream. 
 
Table 5. Island Park Reservoir statistics. 
 Water year 2021 Water year 2016 1978-2020 
 Value 1978-2021 rank Value 1978-2021 Rank Average 
Dec-Feb. IP outflow (cfs)* 369 21/44 124 40/44 360 
Start of reservoir draft June 10 35/44 June 2 40/44 June 23 
End of reservoir draft Sept.  18** 14/44 Sept. 14 20/44 Sept. 15 
Min. volume (ac-ft, % full) 55,860 (41%) 24/44 20,481 (15%) 36/44 60,184 (45%) 
Sept. 30 vol. (ac-ft, % full) 60,462 (45%) 23/44 26,739 (20%) 36/44 62,936 (47%) 
*This is “winter” flow out of Island Park Dam for the winter at the beginning of the water year and so primarily 
reflects conditions at the end of the previous irrigation season. For example, winter flow for water year 2021 is the 
mean for December 1, 2020 through February 28, 2021, reflecting summer 2020 conditions. 
**Reservoir did not draft on August 6, 2021 and August 20-30, 2021. 
 
Due to cool springtime temperatures, ice cover remained on the reservoir until late April, 
allowing only minimal fill during March and April Figure 22). Once ice melted around the first 
of May, most of the snow had also melted, and inflow had to be dropped to around 200 cfs in 
mid-May to finish filling the reservoir. If not for the heavy late-May rains, the reservoir may not 
have even filled prior to need for irrigation water downstream.  
 
Reservoir draft began on June 10, nearly two weeks earlier than average but 8 days later than in 
2016 (Table 5). Reservoir draft ended on September 18, just a few days later than average. 
However, the reservoir temporarily stopped dropping and actually gained a little volume on 
August 6 and August 20-30 due to rain (Figure 23). Reservoir draft was very well predicted by 
my “600-cfs rule,” which is based on the observation that reservoir draft is generally needed to 
meet irrigation demand when natural-flow supply drops to within 600 cfs of total diversion 
(Figure 24). Minimum reservoir volume was 41% full, on September 18, and subsequent fill 
increased volume to 45% full on September 30, compared with an average of 47% full (Table 5). 
Minimum reservoir volume in 2016 was 15% full, and September-30 volume that year was 20% 
full. 
 
To interpret the effectiveness of water conservation and management programs implemented by 
FMID, HFF and other partners over the past few years, September-30 reservoir volume 
(“carryover” in this context) must be considered relative to the major variables that determine 
carryover. Statistically, the three most important predictors, in order of importance, are natural 
flow (positive effect), streamflow in the lower Henry’s Fork at Parker (negative effect), and total 
diversion (negative effect). Together these three variables explain 84% of the year-to-year 
variability in carryover. Even though carryover in 2021 was below average, it was much higher 
than expected based on natural flow, diversion, and flow at Parker (Table 6, Figure 25). 
Carryover in 2016 was lower than expected based on all of these variables, and the net 
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improvement between 2016 and 2021 was 25,792 ac-ft after accounting for all three variables. 
Specifically, even after accounting for higher diversion and higher Parker streamflow in 2016, 
carryover was still much better in 2021, when precipitation and summertime streamflow were 
both lower. Further, 2018-2021 average carryover has beat expectations by around 8,000 ac-ft, 
after accounting for these three variables. 
 
Table 6. September-30 volume in Island Park Reservoir relative to expected value based on 
statistical relationship with the three most important predictors. Negative numbers indicate lower 
volume than expected, and positive numbers indicate higher volume than expected. All figures 
are given in acre-feet. 
 WY 2021 WY 2016 2021 vs 2016 difference 2018-2021 average 
Raw data (no covariates) -2,473 -36,196 33,723 20,688 
Based on natural flow 26,792 -6,533 33,325 20,804 
Based on natural flow and diversion 19,915 -10,041 29,956 19,933 
Based on nat. flow, div. and lower HF flow 9,584 -16,208 25,792 8,334 

5. Island Park Stream Gaging 
For the third consecutive year, HFF measured streamflow in the Henry’s Fork at Island Park 
weekly during the summer and fall, when the relationship between river depth and streamflow 
(“stage-discharge” or “gage rating”) changes most rapidly (“shifts”) due to growth and decay of 
aquatic vegetation (called “macrophytes”). As vegetation grows during early summer, it 
displaces water, leading to higher depth at a given flow. The opposite happens in late summer 
and fall. The U.S. Geological Survey (USGS) measures streamflow to update the rating curve 
roughly every 4-6 weeks, but during periods of rapid shift, the actual streamflow indicated on the 
real-time USGS gage can be several hundred cfs higher or lower than the actual flow by the time 
several weeks have passed since the last adjustment. We use our weekly measurements to 
calculate an approximate rating shift in between the official USGS adjustments so that water 
managers and river users can have more accurate flow data on a day-to-day basis. In 2019, we 
were just learning how to use the Acoustic Doppler Current Profiler (ADCP) unit FMID has 
loaned us for this purpose. Not only were we learning how to use the unit and its software, but 
we were also learning how to row a drift boat across the river with the ADCP tethered off the 
front and adhere to standard measurement protocols. Those include two pairs of measurements in 
each direction across the river, three-minute duration of each pass across the river, and a total 
measurement error of around 4% or less. We were able to consistently meet those criteria in 
2020 and 2021. 
 
We made 24 measurements in 2020 and 20 in 2021. Our measurements very closely aligned with 
the adjusted (post rating-shift) USGS data (Figure 26). Our average absolute error was 23.5 cfs 
(7.7%) in 2021 and 21.0 cfs (8.3%) in 2021. On average, our measurements were 3.4% higher 
than the USGS data in 2020 and 6.4% higher in 2021. The greatest relative discrepancy occurred 
during the fall, when our measurements were consistently higher than the post-shift USGS flow 
data. At higher flows, our measurements had much less bias—some were a little high and some a 
little low (Figure 26). 
 
In 2020, the maximum-magnitude gage shift was -0.98, as estimated from our measurement on 
August 19. In 2020, the maximum magnitude shift was -0.8 feet and occurred around the same 
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time (Figure 27). Coincident with minimum discrepancy between our measurements and USGS 
measurements, our weekly estimates of shift during the seasonal period of macrophyte growth 
were essentially the same as the official USGS calculations. However, during the fall of both 
years, when are flow measurements were consistently higher, our estimates of gage shift did not 
align well with the USGS shifts. However, even these discrepancies resulted in streamflow errors 
of only around 20 cfs. Overall, we met our objective of providing stakeholders with accurate 
streamflow estimates, updated on a weekly basis in between USGS measurements.  

6. Accuracy of Predictive Models 
HFF first developed predictive models of water availability, irrigation system management, 
reservoir draft, and water quality in 2017, in response to data and information needs identified 
during the 2016 drought. We continue to update these models and develop new ones, currently 
with funding providing by a U.S. Bureau of Reclamation WaterSMART grant. Continual 
assessment of model performance allows us to identify areas in need of refinement and 
improvement. This section compares model predictions with observed outcomes, in most cases 
using quotes and information taken directly from a document I prepared and distributed with the 
water report in early April. The predictions were interpreted in the context of both water 
management and fishing conditions.  

Winter reservoir fill 
That document began with a summary of Island Park Reservoir fill at the beginning of the water 
year. The outflow strategy of 200 cfs during October and November followed by around 350 cfs 
during the winter was developed based on conditions at the end of water year 2020 and refined 
again in the middle of November. Winter stream inflow to the reservoir remains one of the most 
precise predictions that can be made in our watershed, thanks to very stable inputs from 
groundwater springs in the upper watershed and their response to hydrologic conditions over 
prior months and years. The greatest uncertainty in predicting winter reservoir fill comes from 
precipitation during the winter, which adds volume directly to the reservoir independent of 
streamflow (Figure 20). Even accounting for this uncertainty, reservoir fill and implementation 
of the model-based management strategy followed predictions extremely well (Figure 28). The 
model underestimated fill rate a little, and outflow was increased to keep the reservoir on track to 
meet last year’s April-1 target of 120,000 ac-ft. However, the underestimation was well within 
the statistical prediction interval. Observed October-March natural watershed inflow between 
Henry’s Lake and Island Park was just a few cfs below the prediction (Figure 29). Predicted 
March-October inflow for water year 2022 is 78% of average; so far this winter, inflow has been 
73% of average, around 23 cfs below the prediction but well within the statistical margin of 
error.  

Spring-summer streamflow and water management 
Based on hydrologic information available on April 1, models overestimated April-September 
natural flow (e.g., Figure 30), primarily because spring and summer precipitation was so much 
lower than average. However, predicted streamflow at most locations over most of the summer 
fell within the margin of statistical error I use, which is the middle 90% of possible outcomes, 
that is, the range that lies in between the 5% of most extreme low and high outcomes.  
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Prediction: “Natural streamflow for April-September is predicted to be 83% of average, compared with 
90% of average in 2020. There is a 16% chance that April-September streamflow this year will be as low 
as it was in 2016.” 
Outcome: April-September streamflow turned out to be 67% of average (Table 2). The bottom 
of the 90% prediction interval was a little below 69% of average, so the observed outcome was 
very unlikely, given model inputs known on April 1. Streamflow was indeed as low as it was in 
2016 (Table 2, Figure 7), and the 16% probability assigned to that outcome by the model was 
high enough that watershed stakeholders were prepared for that outcome and not surprised that it 
occurred.   
 
Prediction: “Runoff timing in Fall River and Teton River is expected to be around 3 days earlier than 
average but 3-4 days later than it was in 2016.” “Expect small, early streamflow peaks in in Fall River and 
Teton River, meaning fishable conditions 2-3 weeks earlier than last year.”  
Outcome: Runoff timing on Fall River and Teton River was within one day of the predicted 
values and was exactly as predicted on the upper Henry’s Fork (Table 7). Streamflow peaks on 
Fall River and Teton River were small and early, as predicted (Figures 31 and 32). Although 
natural-flow characteristics were predicted well, diversion during June was higher than expected 
and even higher than average (Figure 11), so actual (regulated) streamflow in Fall River and 
Teton River was lower than predicted during late June and early July. After rain in July and 
August increased natural flow and decreased irrigation demand, flow in Fall and Teton Rivers 
was fairly close to predicted values for the rest of the summer. 
 
Table 7. Observed and predicted center-of-mass of April-September streamflow. Center-of-mass 
is a measure of the distribution of streamflow timing and is useful as an indicator of timing of 
snowmelt runoff. 
Subwatershed 2021 prediction 2021 observation 2016 observation 1978-2020 mean 
Upper Henry’s Fork June 23 June 23 June 24 June 22 
Fall River June 13 June 12 June 9 June 16 
Teton River June 15 June 14 June 12 June 18 
 
Prediction: “Draft of Island Park Reservoir is expected to begin in mid-June, and outflow is likely to 
increase from around 600 cfs to 1,000 cfs by early July and stay around 1,500 cfs or possibly higher until 
mid-August.” 
Outcome: Reservoir draft began on June 10, a little earlier than predicted. The model gave only 
an 8% probability of draft occurring that early. Accordingly, predicted increased in Island Park 
Reservoir outflow occurred around two weeks earlier than predicted, reaching 1,000 cfs on June 
19 (Figure 33). Maximum outflow was 1,490 cfs, reached on July 8, very close to the predicted 
maximum but occurring about two weeks earlier than predicted. However, higher flows did not 
occur, and the model performed extremely well at predicting outflow magnitude all summer, just 
with about a two-week offset in timing (Figure 33). Timing and magnitude of Island Park 
Reservoir outflow is very closely tied to need for delivery of water to the Teton River through 
the Crosscut Canal. The primary reason why the model was accurate in predicting magnitude of 
Island Park outflow but was two weeks late in timing was because it did the same with Crosscut 
Canal diversion (Figure 34).  
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Prediction: “Mid-summer, low-flow conditions are expected in the lower watershed to begin as early as 
mid-June and last until September.” 
Outcome: This prediction proved to be correct in the lower Henry’s Fork, lower Teton River, 
and lower Fall River (Figures 16, 17, 31).  

Island Park Reservoir Carryover 
Because Island Park Reservoir carryover is the focal point of water management in the Henry’s 
Fork watershed, arguably the most important prediction is September-30 reservoir volume 
(carryover).  
 
Prediction: “Predicted Island Park Reservoir carryover is 55% full, compared with an average of 47% 
full. However, the middle 50% probability range is 33-75% full, and there is about a 5% chance that the 
reservoir could end the summer below 10,000 ac-ft (7% full).” 
Outcome: Although reservoir draft started earlier than predicted, the September-30 volume was 
43% full, well within the middle 50% of outcomes predicted by the model (Figure 35). 
 
Prediction: “Due to precision water management and other conservation efforts, end-of-season content 
in Island Park Reservoir is expected to be 20,000 ac-ft higher than in past years with similar water 
supply.” 
Outcome: Reservoir carryover was nearly 27,000 ac-ft higher than expected based on water 
supply and close to 20,000 ac-ft higher than expected based on water supply and diversion 
(Table 6). 

Fishing Conditions 
In addition to the predictions above relevant to Fall River, Teton River, and lower Henry’s Fork, 
I made two predictions about fishing conditions in the Island Park-to-Riverside reach that were 
based somewhat on the quantitative output of the hydrologic model and somewhat on our water-
quality observations and angler surveys. We recently submitted a grant that will fund an effort to 
turn these observations into quantitative predictive models, so hopefully in the future we will 
have quantitative predictions for water quality and angling experience.  
 
Prediction: “Turbidity downstream of the reservoir is expected to be higher than average most of the 
summer.” 
Outcome: Turbidity at Island Park Dam and Pinehaven was above average during late June and 
early July but near average after that (Figure 36). The early-summer increase in turbidity 
occurred when outflow from the dam was highest, but once the period of high flows had passed, 
outflow was lower than predicted (Figure 33), resulting in near-average turbidity.  
 
Prediction: “While water supply will be the worst since 2016, fishing conditions will not be nearly as 
bad.” 
Outcome: Water supply was a little lower than it was in 2016, but fishing conditions were much 
better. Outflow from Island Park Dam was much higher for much longer in the summer in 2016 
than it was in 2021 (Figure 21), and reservoir volume in 2016 was much lower after the end of 
July (Figure 23), contributing to poor fishing conditions for most of July and August in 2016. 
Further, much cooler springtime temperatures in 2021 (Table 1, Figure 6) prevented the early-
summer growth of algae and cyanobacteria that contributed to water-quality degradation in 2016. 
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Lastly, following several near-average water years, fish populations and aquatic insect 
communities were much better in 2021 than in 2016 (data in hand but not shown here). 
 

7. Water Quality  
Turbidity spikes coincident with snowmelt were apparent at Flatrock, Marysville, and St. 
Anthony (Figure 36). Heavy rain in late May also produced short, sharp spikes in turbidity at all 
locations except Ashton Dam. Turbidity increased at Island Park Dam in mid-June when outflow 
was increased above power-plant capacity, and higher turbidity persisted all the way downstream 
to Ashton Reservoir for several weeks. This turbidity was most likely due to fine sediment 
generated during the September 2020 event that remained deposited behind the dam gates before 
they were opened for the first time in ten months in June of 2021. After that initial increase, 
turbidity dropped when outflow was reduced in mid-July but increased gradually through the rest 
of the summer due to the usual seasonal factors associated with reservoir draft and late-
summer/early-fall production of phytoplankton in the reservoir. Turbidity at Island Park, 
Pinehaven, and Marysville was much lower in September of 2021 than it was in 2020, when a 
rare northeast wind event generated an extreme, long-duration delivery of fine sediment out of 
the reservoir. Turbidity downstream of Ashton Dam was consistently above average all summer 
and fall, although we recently discovered that some of the high readings may have been due to 
failure of a probe-cleaning wiper sometime during the middle of the summer. That wiper 
removes algae and other film from the turbidity probe immediately before automated readings 
are taken. We are replacing that part and will have greater confidence in next summer’s readings. 
 
With record June and July air temperatures, it was no surprise that water temperatures were 
above average at most stations during those two months (Figure 37). Early-summer temperatures 
stayed near average only at Flatrock, which is close enough to the spring-fed headwaters that it is 
relatively unaffected by air temperature. Temperature at Island Park Dam was well above 
average during June and July as a result of high air temperatures and early reservoir draft. 
However, once cooler, wetter weather arrived in August, temperature in the dam outflow was 
near average the rest of the summer. Temperatures at Pinehaven, Marysville, Ashton, and St. 
Anthony were also well above average during June and July, cooling to average later in the 
summer in response to cooler temperatures, increased cloud cover, rain, and wildfire smoke. 
Daily maximum temperatures (not shown) at Pinehaven, Marysville, and Ashton frequently 
exceeded the top of the optimal temperature range for rainbow trout (68ºF), although daily means 
generally stayed very close to 68ºF even during the warmest part of the summer. At St. Anthony, 
however, daily means frequently exceeded 70ºF, and daily maximums (not shown) were often 
75ºF or greater. Downstream at Parker, we observed daily maximum temperatures as high as 
80ºF during the early summer. These temperatures are lethal for rainbow trout, but can be 
tolerated by brown trout, which are dominant in the Henry’s Fork downstream of St. Anthony. 
 
Despite high water temperatures, dissolved oxygen was generally at or above average and within 
the optimal range at all locations throughout the summer (Figure 38). Dissolved oxygen at 
Pinehaven, Ashton, and St. Anthony was clearly highest from early June to early August, when 
photosynthesis by aquatic vegetation was at its peak. Continuously hot, sunny weather during 
that time period contributed to higher photosynthesis than normal. The same factors that resulted 
in decreased temperatures later in the summer also dropped dissolved oxygen back to average. 
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As mentioned in the section on stream gaging at Island Park, the highest-magnitude gage shift in 
2021 was lower than it was in 2020. Gage shift there is due to aquatic vegetation growth, and the 
lower shift in 2021 indicates lower overall macrophyte growth. We initially thought that above-
average turbidity during June and July could have limited sunlight availability and inhibited 
growth, but turbidity was also above average at Pinehaven during that same time period, yet 
photosynthesis—and probably also plant growth—was high. Nutrient availability is also 
important to growth of aquatic vegetation, but we have not yet analyzed nutrient data from 2021 
to see if that could have played a role in apparent lower macrophyte growth at Island Park Dam 
but higher photosynthesis at other locations. 
 
Conductivity, a measure of dissolved solids (“salts”), followed normal seasonal and geographic 
patterns (Figure 39). Conductivity was highest—and near average—at all locations during the 
middle of the summer and lowest during the spring. The only notable deviations from average 
were above-average conductivity readings at Marysville and St. Anthony during June and July. 
Earlier-than-usual recession from snowmelt runoff, warm temperatures, and sunny skies likely 
accelerated chemical and biological activity in those river reaches early in the summer.  
 
Measures of primary productivity (growth of algae and related phytoplankton) showed spikes at 
most locations during the spring and at Island Park Dam again during the late fall, according to 
normal seasonal patterns (Figures 40 and 41). Except for short-term spikes, chlorophyll and 
cyanobacteria indices were near average at all locations throughout the summer.  
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Figures 

 
Figure 1. Water-year precipitation as a percent of the 1989-2020 average. 
 
 

 
Figure 2. Three-year average watershed-total precipitation. 
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Figure 3. One-year accumulated agricultural moisture availability (precipitation minus evapotranspiration). 

 
Figure 4. Watershed-averaged snow water equivalent (SWE). 
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Figure 5. Watershed temperature departure from the 1989-2020 average. 
 

 
Figure 6. April-June temperature at SnoTel stations. 
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Figure 7. Watershed-total natural flow hydrograph. 
 
 

 
Figure 8. Time series of mean annual natural flow in the Henry’s Fork watershed. 
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Figure 9. Time series of mean annual natural inflow to the Henry’s Fork between Henry’s Lake and Ashton. 

 
Figure 10. Irrigation-season natural-flow water-rights priority in the Henry’s Fork at St. Anthony. 
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Figure 11. Henry’s Fork watershed diversion hydrographs, by tributary. Data include diversion into the 
Crosscut Canal that is delivered to the Teton River. 
 

 
Figure 12. Time series of Henry’s Fork watershed total diversion time. Figures do not include diversion into 
the Crosscut Canal that is delivered to and diverted again in the Teton River. That is, these figures are actual 
diversion from the watershed as a whole and do not double-count Crosscut Canal diversion. 
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Figure 13. Lower Henry’s Fork river reach gain as a function of total watershed diversion. 
 

 
Figure 14. Time series of lower Henry’s Fork river reach gain. 
 
 



24 
 

 
Figure 15. Lower Henry’s Fork watershed river reach gain hydrograph. 
 

 
Figure 16. Streamflow in Henry’s Fork at Parker (calculated flow downstream of all Henry’s Fork 
mainstem diversions). 
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Figure 17. Streamflow in lower Teton River, downstream of all diversions except the small diversions on the 
lower North Fork. Crosscut Canal injection into the Teton River is also shown. 
 

 
Figure 18. Relationship between coefficient of variation (standard deviation divided by mean) and mean of 
lower-watershed streamflow during the period of Island Park Reservoir draft. 
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Figure 19. Net inflow to Island Park Reservoir. 
 

 
Figure 20. Cumulative gain in Island Park Reservoir from net precipitation (precipitation minus 
evaporation). Increasing trend indicates a net gain (precipitation is greater than evaporation), and 
decreasing trend indicates a net loss (evaporation greater than precipitation). 
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Figure 21. Outflow from Island Park Reservoir. 
 

 
Figure 22. Natural and regulated flow in the Henry’s Fork at Island Park Dam, showing net storage and 
draft of Island Park Reservoir and Henrys Lake. 
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Figure 23. Island Park Reservoir volume. 
 

 
Figure 24. Henry’s Fork watershed supply and demand (natural flow minus total diversion). The horizontal 
black line indicates the approximate threshold for Island Park Reservoir draft (“600-cfs rule”). 
 



29 
 

 
Figure 25. September-30 content (“carryover”) in Island Park Reservoir as a function of the three primary 
predictors of carryover: natural flow, diversion, and streamflow in the lower Henry’s Fork at Parker. 

 
Figure 26. Island Park Reservoir outflow and inflow, showing all USGS and HFF streamflow measurements 
during summer/fall 2021 (left) and comparison of HFF measurements and USGS gaged discharge (right). 

 
Figure 27. Stream gage shift in the Henry’s Fork at Island Park.  
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Figure 28. Predicted and observed Island Park Reservoir fill (top) and outflow (bottom) during fall and 
winter 2021. 
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Figure 29. Predicted and observed October-March natural watershed inflow between Henry’s Lake and 
Island Park. 

 
Figure 30. Predicted and observed inflow to Island Park Reservoir. 
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Figure 31. Predicted and observed flow in Fall River at Chester. 
 

 
Figure 32. Predicted and observed flow in Teton River upstream of Crosscut Canal. 
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Figure 33. Predicted and observed outflow from Island Park Reservoir. 
 

 
Figure 34. Predicted and observed diversion into the Crosscut Canal for delivery to the Teton River. 
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Figure 35. Predicted and observed volume in Island Park Reservoir. 
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Figure 36. Turbidity at the six primary mainstem Henry’s Fork water quality stations. 
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Figure 37. Water temperature at the six primary mainstem Henry’s Fork water quality stations. 
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Figure 38. Dissolved oxygen at the six primary mainstem Henry’s Fork water quality stations. 
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Figure 39. Conductivity at the six primary mainstem Henry’s Fork water quality stations. 
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Figure 40. Chlorophyll index at the six primary mainstem Henry’s Fork water quality stations. 
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Figure 41. Cyanobacteria index at the six primary mainstem Henry’s Fork water quality stations. 
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