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Outline

1. Parameterization changes and model behavior
1. Calibration period change (2009 to 2023)
2. Tributary underflow baseflow method

3. Pilot Points

1. More Points
2. No zonation for tribs and basalt

4. Range of possible estimated pumping
5. Silver Creek Drain

2. Results from latest PEST++ run



GO AR

—— Hailey to Stanton Crossing
Shorten Model Period
Speeds up run-time
e 2009-10to 2023-12, 172 stress

DeC 2023) —— S Broadford to Stanton Crossing

e Steady State Period = October
2016 to September 2017

—— HRR to Stanton Crossing

« Warmup period of 12 months \ ‘ \
Warmup period of 12 month \LK\L\'\ \IK\H Loy
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Reach = Near Ketchum to Hailey

T o S~S—.

Reach = Hailey to S Broadford

Reach = Silver Creek abv Sportsman

e

Reach = Hailey to Stanton Crossing

Reach = 5 Broadford to Stanton Crossing

Reach = HRR to Stanton Crossing

Reach = Willow Creek

— early
— late

Average monthly reach
gains prior to and after
2009 are approximately
equal. Large runoff
spikes likely due to early
gage error.




Tributary Underflow Parameterization

* Hailey gage baseflow separation scheme with 4 parameters per
trib ( alpha, baseflow index, time shift, reduction factor). Going
from 26 to 96 parameters (currently implemented)

* Considering assigning CHD/GHB in tribs with good transducer
record
* East Fork, Deer Creek, Upper BWR
* Use recharge model to extend datasets



Variation of baseflow separation with parameter values

— (0.1, 0.43) — (0.1, 0.67) — (0.1,0.9)

. .
Jan Jul Jan
2014 2015

— (0.4, 0.43) —— (0.4, 0.67)

oA I A e/ P

T T T T T \
Jan Jul Jan Jan Jul Jan Jan Jul Jan
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2014 2014
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Alpha = Groundwater recession constant | BFl = Max baseflow index (long term ratio of baseflow to total streamflow




Variation of monthly with parameter values
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Iributary Parameter Sensitivity

Examines impact to objective function (phi) Summary of mean absolute sensitivity
and impacts of interest

o RG Early (Apr-Jun reach gains)

o RG Late (Jul-Sep reach gains)
Volume factor has the most effect on both
the objective function and forecasts of
interests (reach gains)
Baseflow separation parameters have more
non-linear reIationship with objective Sensitivity Variability
function and forecasts across parameter
space (CV > 1) than factor, reduction, and
shifts.
Though factor and reduction influence phi
and forecasts the most, the relationship
across parameters is more linear.

observation_name
BN RG Early
B RG Late
B phi

% of total mean absolute sensitivity

x
o

Coefficient of vanation

Baseflow Index factor reduction
partype




Iributary Parameter Sensitivity

Summary of mean absolute sensitivity

&

Upper Big Wood and Trail Creek have
greatest influence on objective function.
o Largest trib inputs
Forecasts are more sensitive to Cove, Croy,
Deer Creek, Indian Creek, and Seaman’s
Gulch
o Closer to dry bed
Upper Big Wood parameters have a non-
linear (more sensitive) relationship with
reach gain forecasts and a linear
relationship with the objective function.
Trail Creek shows less variability

observation_name
B ARG Early
mm RG Late
mm phi
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see head = Simulation (R*=70.48%)

-2.00 ¢
-2.25 - ‘

—2.50 -
—2.75 -
L —3.00 -
Constant head Tribs
 Use transducer data to calibrate -3.301
recharge model B cidunts
« LUMPREM, Pastas (python package) 0.75 -
* Target larger tribs with data 0.50 -

* Apply modeled heads to CHD cells,
replacing WEL cells for tribs

* Requires positive flow target to ensure
gradients don’t reverse

i
Stresses: []

Stresses: ['pre’, 'pet’, 'T']

SNRA Visitor Center well recharge model

Model Parameters (n.=11)

[ ew [ s

Step response

i i i i i i
200 400 600 800 1000 1200
Time [days]




Can the water balance calculator match WMIS?

o Explored 396 combinations of

. . EntityName

soil moisture storage scalar (0-1), District

and efficiencies (gw and sw, 0.5- Bypass Baseline
.95) Loving Silver

)

o Uses water budget
calculator (no MODFLOW or
PEST)
o Most years shows range of
estimated pumping covering
WMIS values.

District
_ WMIS
Bypass Baseline - vawes

Loving Silver

Estimated Pumping (af

l

2016 2017 2018 2019 2020
ReportYear




Can the water balance calculator match WMIS?

The ranges of parameter values with the best (minimum) absolute error can be wide and are not
constant year to year

Lowest 30 Pumping Absolute Error Parameter Range

Soil Moisture Scaler GW Efficiency

(i

w | _ EntityName

N -Ealah !

1 Distrnict
1 1 1 1 1 1 1 1

[ Loving Silver
| | | 1 | | | 1
2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
ReportYear ReportYear




Sllver Creek Draln * Average drain target = 33 cfs

* Heads near drain are high by 50-60 feet, matching drain

_ . elevation
LI_I_ S * Linear gradient between Picabo and Simplot wells
L 3 40 @b § €. K Thea, 4 overpredicts observation near drain
Ry N 4 | Lowerdrain elevation to match observation well

Drain Elevation vs. Observed and Interpolated Heads
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@® Observation Near Drain ——— USGS-Picaho 1.15 mi (Boundary
@® Modeled near drain —— USGS-Simplot Cutoff Rd South seee 2 mi
—— DRN (3,541,296)
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Annual Budget

Positive storage is
release from aquifer
storage to the
groundwater flow
model

Negative storage is
groundwater flow
losing water to storage

2010 2011 2012 2013

Annual Water Balance

2014 2015 2016

2017

2018 2019

2020 2021 2022 2023 Average

NIR

Trib
Incidental
Canal
Pump
River
Drain
Storage




Average annual percent of water balance

NIR

Trib
Incidental
Canal
Pump
River
Drain
Storage

Annual Budget

Average Water Year Budget Volumes

FRnnnng

Thousands acre-ft
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99% of underflow

Tributary Underflow

Volumes

* Upper Big Wood and Trail Creek provide
59% of underflow

* Quigley Creek probably too low (largest
under-estimated head targets)
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logAnnualAF

Tributary Parameters

* Alpha (recession parameter) and
Baseflow Index Inversely correlated

All tribs have a shift of at least a month
(lagged groundwater response)

Hydrograph Shift (days)




Estimated pumping

| mmm measured
| mmm modelled

Annual Pumping (KAF)

{11111 .

2018 207 2018 2019 2020 2021 2022 2023 pump2016 pump2017 pump2018 pump2019 pump2020 pump2021 pump2022 pump2023

Current calibration pumping volumes don’t align with Ranges of pumping from 50 random parameter
record WMIS realizations during calibration




Riverbed Conductance

Riverbed
Conductance
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Surface water efficiency Ground water efficiency

Irrigation Efficiency

* More groundwater efficiencies
pegged at upper bound than
surface water efficiencies.




HK distribution

Basaltic lava and sediments

Basalt, massive, fractured, sediment interbeds
Basalt, permeable

Basalt, thin, fractured, sediment interbeds
Basalt

Clay

Silt, sandy silts, clayey sands, till

Silty sands, fine sands

Sand

Well-sorted sands, glacial outwash

Sand and gravel

Gravel

logK (ft/d)




Hydraulic Conductivity

HK

Basalt and confining
layer still defined
despite no zonation

Greenhorn Gulch has

highest conductivity.

e Parameter near
upper bound




Storage Coefficient

Storage

* Layer1:0.14
 Layer2: 0.000002
* Layer 3: 0.000005

. . 0.25 030 -6.0 -55 -50 -45 -40 -5.298 -5.296 -5.294 -5.292 -5.290
logs logs




B Phi %

I Normalized Residual RMSE
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Parameter Summary

Lower Upper
Parameter Transform Count MinValue Max Value Bound Bound
hk1pp 223 1.69 272,861 1.00E-05 300,000
134 1.05E-05 289,506 1.00E-05 300,000
hk2pp
_ hk3pp 119 140 3,281 1.00E-05 300,000
Adjustable Parameters: 908 Vertical Conductivity Ratio 1 0.02 - 0.001 0.3
Weighted Observations: 8,658 S1pp 78 0.05 0.35 0.05 0.35
Phi: 9,569 s2pp 40 9.81E-07 5.0E-04 1.00E-07 0.001
s3pp 36 5.01E-06 5.15E-06 1.00E-07 0.001
River Conductance 25 1.94E-03 1.73E+07 1.10E-10 1.10E+10
Drain Conductance 4 1.39E-03 1.20E+07 1.10E-10 1.10E+10
Canal Seepage 0.1 0.6 0.05to 0.4 0.3to 0.7
Irrigation Efficiency GW 74 0.5 0.99 0.5 0.95to 0.99
Irrigation Efficiency SW 53 0.5 0.95 0.5 0.95
Soil Moisture Factor 1 0.58 0 1
Tributary Alpha 24 0.21 0.99 0.1 0.99
Tributary Baseflow Index Max 24 0.61 0.75 0.1 0.99

Tribtuary Annual Volume Factor 24 0.79 2 0.1 2

Tributary Hailey Gage Reduction 24 22 10 1 10
Tributary Hailey Gage Shift 24 11 1 76




Parameters Near Bounds

Parameters within 5% of bounds

High/Low Parameter

hk2537296
s1142055
s1164124
s1186096
s1303077
s1354154
s1487149
effpurdumsw
effbellevugw
effcovegw
effdistricgw
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effgwhasbrgw
effgwsbrglgw
effhulenmdgw
effkilidengw
effsocomfgw
effstarwxrgw
cry_f

estf_r

lak_r

trir

ins_a

qgc_a

sea_a

Value Bound
289,506 300,000
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2
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0.99
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hk2471117
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effeaglecrsw

effbuhler1gw
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effgwgimhagw
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effgwwillogw

1.05E-05
0.05
0.05

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5




Reach Gain Target: Near Ketchum to Haile

NKET_HAI

AV\ ; \/g,, o

2015 2017 2019 2021
datetime

Modeled (cfs)

Slope 1.1=0.315
Slope 1.2=0.266

Residual (cfs)

40 60 80
Observed (cfs)




Reach Gain Target: Hailey to Stanton Crossin

HAI_STC

|

2017
datetime

Modeled (cfs)

Slope 1.1=0.36]
Slope 1.2=0.22]

Residual (cfs)

-300 -200 -100 0 100
Observed (cfs)




Residual (cfs)

Reach Gain Target: Hailey to South Broadford

—— modll

mod1l2

2011

2017
datetime

—200

Modeled (cfs)

Slope 1.1=0.08¢
Slope 1.2=0.014

—200

—-100
Observed (cfs)

0 100




Reach Gain Target: South Broadford to Stanton

src :
—=— modll 50
mod12

AN N‘W\,\[\

2011 2013 2015 2017 2019
datetime

0F

—50 |

-100 |

Modeled (cfs)

-150 |

—200 |

—250 Slope 1.1=0.264

Slope 1.2=0.164

300 B
—-300 -200 -100 0 100 200
Observed (cfs)




Reach Gain Target: Heart Rock Ranch to Stanton

HRR_STC

“——:ﬁsjn“\,\dkk\‘ i |

mod12

1999 2004 v
datetime

Modeled (cfs)

Slope 1.1=0.577

Residual (cfs)

“ 40 60
Observed (cfs)
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Reach Gain Target: Willow Creek

WILLOWCR

L src
| —— modll
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2013

datetime

o

Modeled (cfs)

Slope 1.1=0.411
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Reach Gain Ilarget: Silver Creek

SILVERABV

s

2011 2013 2015 2017
datetime

Modeled (cfs)

=
o
o

o

Slope 1.1=0.552
Slope 1.2=0.518
150 200 250
Observed (cfs)

Residual (cfs)




Most seepage
run targets saw
improvements
from WRV 1.1

name = Silver | month = Aug

name = Silver | month = Oct

8

name = Silver | month = Mar

8

name = Big Wood | month = Aug

name = Big Wood | month = Oct

name = Big Wood | month = Mar

- o

name
BUHLERDRN
CAINCR
CHANEYCR
GROVECR
LOVINGCR
MUDCR
PATTONCR
WILSONCR
WR_GIM_HAI
WR_HAI_NBR
WR_HUL_KET
WR_KET_GIM
WR_NBR_SBR
WR_NKE_HUL
WR_SBR_GLE
WR_GLE_SLU
WR_SLU_WRR
src

mod12
mod11
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Head Targets

Mean Residual '

Head Ob ti
ea servations .60 - -48
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Picabo

Sherbine West
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TNC Irrigation

USGS Stocker Creek
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Next Steps

* Implement CHB for large tributaries (Upper Big Wood, Trail Creek)
* Lower Silver Creek Drain
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