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Snow water equivalent (SWE, inches)
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Oct-Mar Henry's Lake to Island Park inflow

Winter inflow 2023:

4th Jowest in 90-year record.

Oct-Mar mean flow (cfs)

300 350 400 450 500 550 600 650

Apr-Sep mean flow (cfs)

1. 1935
2. 2022
3. 2016
4. 2023
5. 2004
78 o
80 6 N O 1935-2022 data
o —— Prediction curve
—&— 2023 prediction
o m 2023 observed
I I I 1
400 600 800 1000



Discharge (cfs)
200 300 400 500 600

100

Volume (ac-ft)
100000 120000

80000

60000

Island Park Reservoir Outflow

L
Median simulation [
-~ 2022 observed :
----- 1978-2022 mean |
90% prediction interval A

—— 2023 observed to date |I
|

I

[

t

Winter Island Park Reservoir Management

Slow start to fill
Oct-01  Oct-29 Nov-26 Dec-24 Jan-21 Feb-18 Mar-18  Apr-15 . .
pate Caught up to expectation in late January

Predicted IP Reservoir Volume at Outflow Scenario

oo Late-winter precipitation allowed freshet

—— Ice constraint

ce-off
range

Median simulation
- = 2022 observed
----- 1978-2022 mean
90% prediction interval
1 = —— 2023 observed to date
T T T T T T T T T T T T T T T T

Oct-01  Oct-29 Nov-26 Dec-24 Jan-21 Feb-18 Mar-18  Apr-15

Date



Basic IPR Sediment Dynamics

Pre-1992 inputs: Henry’s Lake Outlet, 1988 fire erosion
Sediment in old river channel evacuated during fall 1992

Since 1992: we think sediment input is lower due to grazing BMPs, restoration,
and less variable HLO flows on HL Flat + forest growth

Data show: reservoir-bottom sediment on West End mobilized by wave action
& transported by density currents to dam late summer/fall

More data: little sediment currently in old river channel
And more data: sediment export from reservoir into river is high when:
— Outflow is high

— Outflow passes through USBR gates vs. power plant
— Gates are opened for the first time each season



Typical mid-summer condition:
e Turbidity = 3-5 NTU* at power plant
e Turbidity = 8-10 NTU at gates

*NTU = Nephelometric turbidity units Extreme event: 20 NTU September 2020



Presenter
Presentation Notes
So how do we move from understanding sediment releases to predicting them in the context of reservoir outflows? I present a three-part outline that the Henry’s Fork Foundation used to effectively predict a sediment release from Island Park Reservoir. First, we conducted long-term monitoring of sediment inputs and outputs from the reservoir. We then monitored the reservoir’s limnology to build a mechanistic understanding of the reservoir’s hydrodynamics and sediment flow. 


Sediment Dynamics in the River:
Aquatic vegetation (macrophytes) drives the bus

Plants present July-February

Sediment is trapped by plants
when present and can be
scoured when they are absent.




Net sediment export (tons/day)
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Sediment export (tons)
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Average export:
680 tons/year

Context: 1992
event exported
50-100K tons

If half of that was
deposited in the
river, 37-74 years
will be required to
move it all out.
We're in year 31.



Percent of total invertebrates
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Spring:summer/fall IP outflow ratio

Percent of total insects made up of
mayflies, stoneflies, and caddisflies
increases when ratio of springtime flow to
summer/fall flow is higher.

NOTE: Very low value in spring 1993,
following fall 1992 event.
Same for biotic integrity, as indicator of

overall habitat quality.

Highest quality in March of 2019 and 2018.



Freshet operations at Island Park Dam

Year Type Duration of |Peak flow
peak flow (at IP Dam)

(LIS Planned; not March-Apr >9 hours 2400 cfs
implemented

70 i Planned; not April 19-24 48 hours 2800 cfs
implemented

AR Incidental but  May 23-29 134 hours 1692 cfs
monitored

LS Planned and April 29-May 2 72 hours 1781 cfs
implemented
Planned and April 29-May 4 117 hours 1803 cfs
implemented
Planned and April 25-28 69 hours 2000 cfs

implemented
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Left: Pinehaven, ~75 NTU,
2023-04-25 ~6 hours after
peak flow reached

Right: IP outflow at typical
mid-summer condition,
~1400 cfs,

8-10 NTU at gates

Bottom right: IP outflow
2023-04-25 ~4 hours after
peak flow reached, 2000
cfs, 5-6 NTU at gates
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Particle diameter (inches)
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Spawning area below Island Park Dam at ~500 cfs

January 27, 2018

May 1, 2023



Mean discharge (cfs)
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Mean discharge (cfs)

600 800 1000 1200

400

200

Apr-Sep Natural Inflow between HL and IP

sl

XJWA\[W s UW

—e— 1934-2022 data

—&— 2023 prediction w/ 95% interval
— 1934-2022 mean

-------- 1934-2022 minimum

| | | | [ | | | |
1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

109% of long-term
average
Similar to 2019



Fraction of simulations
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Diversion volume (100,000 ac-ft)
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Contents (ac-ft)
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Conclusions

Freshet moved ~1/2 annual sediment budget in 3 days
Natural flow ended up much higher than freshet
Highest snowpack in upper HF subwatershed

Henry’s Lake inflow predicted 140% of average

2023 similar to 2018 and 2019 but with a cooler start

IP Reservoir September volume: > 68% full vs. 43% full
on average
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