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Goal of this talk

Choose two modelscenarios
-Let’s at leasteliminate some options

Choose model objectives
- Elim inate options
- Check forcompleteness
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Review

What are objectives and scenarios
and what role do theyplay in
modeldevelopment
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Objectives vs. Scenarios

Objectives

Things the model should be able to do,but
that the USGS team won’t necessarily do
now.

The modelmaybe used for this purpose
in the future

Probably run by IDWR or consultants

The MTAC won'’t be able to directly
evaluate how the modelperform s

We can have many with varying priorities
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Scenarios

The USGS team wil/run two scenarios that
seek to simulate the impact of specific
changes to properties,inputs,oroutputs.

These willbe run and included in data
release and modelreport

USGS team willrun

The MTAC will take part evaluating
scenario details and results

Two and the model wi//run both




Objectives are key to a focused modeling effort

\ Define Develop Develop Parameter
problem conceptual mathem atical Estim ation

// model model

Project Re-evaluation of Assessment
com pletion the problem of problem
aad objectives nsing model
basea on
sim ulJation
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Let’s try to be specific

“Amodelthat can help us What aspect ofthe resource do you
understand groundwater want tounderstand?
resources and serve as a tool for Groundwater levels?
water resource planning and Changes in stream flow?
management. “ Are you afraid that doing some
thing willim pact these?
Where?
When?

= USGS
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Model Design Tradeoffs

Modelobjectives tellus how to navigate these tradeoffs.

Detail Usability Runtime

Greater com plexity How easy/hard to Can we properly

to get closer understand and to estimate parameters?

behavior ofthe use for different Uncertainty?

natural system . scenarios Test different
designs?

Accuracy Effort Stability

Does com plexity Time /moneyto How robust is the

yield m ore accuracy build and update solver for this
OR does it hobble Will it prevent

. problem ?
parameter furtheruse? Is it fragile? Will
estim ation and

degrade accuracy?
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changes cause non-
convergence?




Level of Complexity Chosen to Meet Objectives

Don’t add complexity for the sake ofrealism.Add onlyasneeded to enable modelto meet objectives.

Stream Flow Routing
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A. Head at the bottom of the riverbed is equal to the head at the
node in the cell.

%’//
Flow through
riverbed

Head atthe node
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B. Head at the bottom of the riverbed is equal to elevation of
bottom of riverbed.
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Discussion

Possible objectives and scenarios




Possible Model Objectives

1. Simulate interactions between surface water and groundwater

Provide a more accurate estimate of discharge to ESPA

Be a tool for water rigchts adm inistration

Simulate impacts of pumping from individualwells

Simulate how pumping and consumptive use in the upper valley impacts Mackay

Simulate managed aquiferrecharge




Possible Model Scenarios

1. Reduced pumping

Canallining

Reduced (orincreased) storage capacity in Mackay reservoir

Changing climate

Multi-year drought




Pumping
Reduction

Auniversal (or by region)reduction in
pumping could be applied to
investigate how pumping affects the
system overall.

The following changes would be
expected:

Increased water level (m ore water
in aquifer ‘storage’)

Sm aller losses (larger gains) in the
Big Lost River —m ore stream flow

More discharge from the basin
GW and SW

What are the relative magnitudes?
Where does each occur?
How does each change overtime?

Q Cities
State Highway
Bodies of Water
Big Lost River
Canal/Ditch

Stream/River.
Hydrographic
Category =
Ephemeral

EXPLANATION
Stream/River:
_ Hydrographic
Category =
Intermittent
Stream/River:
__ Hydrographic
Category =
Perennial
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Pumping Reduction

Action
Pumping isreduced in allwells (or only in a broad region, like below Mackay)bysome percent.

Outcome

e Flow in the Big Lost River at specific locations:gages,diversion locations,other...
e How do waterlevels (aquifer storage)change?
e How does basin discharge change?



Pumping Reduction

Model Features Needed

Surface water features in areas with shallow groundwater are represented as head-dependent boundary
conditions.Forexample,ratherthan specifying in advance the quantity ofleakage that occurs in the Big Lost
River,the modelwillcalculate it based upon the physics that we include in the model.

[Probably] The modelshould calculate the flow in The Big Lost River at different locations,not just the
seepage between the river and groundwater.

[Maybe]Individual wells willbe included in the modelratherthan ‘synthetic wells’(these are sometimes used
to capture the net effect of pumping from an area).

Notable Data Needs

Welllocations

Diversion locations at which to track stream flow for judging the impact of pumping reductions

Wellopen intervals in relation to low permeability layers that may mute orenhance the impact ofpumping
(orpumping reductions)on nearby surface water

Location oflow permeability layers that may mute orenhance the impact ofpumping (orpumping
reductions)on nearby surface water




Canal Lining

This is happening in the valley
Understandable

What are im pacts?




Canal Lining

Canals are lined to reduce seepage
losses

One man’s seepage loss is another
man’srecharge

Groundwater levels in the vicinity
will likely decrease —how much?

Enough to impact seepage in Big
Lost?

More water willrem ain in canal
and be available further along the
canal. Will this lead to less
pumping?
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Canal Lining

Action
Represent the recharge in a specific canalor section ofcanalwith and without lining.

Outcome

e Flow in the Big Lost River at specific locations:gages, diversion locations,other...
e How do waterlevels (aquifer storage)change?

e How does basin discharge change?

(How does surface water availability and pumping change?)



Canal Lining

Model Features Needed
o Surface water features in areas with shallow groundwater are represented as head-dependent boundary
conditions. Forexample,ratherthan specifying in advance the quantity ofleakage that occurs in the Big Lost
River,the modelwillcalculate it based upon the physics that we include in the model.
e The modelcan represent how seepage changes after lining occurs
O We could do this with specified fluxes or varying the conductance ofa head-dependent boundarythat is
used to represent the canal.
L [maybe]Some wayto predict where and by how much pumping willbe reduced in the lands that willreceive
more surface water deliveries after the canals are lined.
O An externalcalculation procedure?
O Calculated bythe modelwith an explicit representation ofthe supplies and demands ofirrigation water?

Notable Data Needs

Which canals have already been lined? When?

Inform ation allowing us to estim ate leakage before and after lining

Canalnetwork in shapefile or map form

Monitored returns or anecdotalreturns inform ation

[maybe] Data necessaryto modelsupplyand demand decisions at the scale offields and canals




Reduced Mackay
Storage Capacity

With less storage in Mackay,we’d
expecta cascade ofimpacts.

Less ofan ability to attenuate spring
snowmelt peaks —more water

flowing out of basin

Less SW delivery during growing
season

Less canalseepage
Big Lost seepage to GW ???

More pumping during irrigation
season

GW Leveldeclines

Less GW outflow from basin?

Discharge, in cubic feet per second

0
January

March

May

June

Bodiies of Water
Big Lost River
Canal/Ditch

Stream/River:
Hydrographic
Category =
Ephemeral

August

EXPLANATION
Stream/River:
___ Hydrographic
Category =
Intermittent
Stream/River:
__ Hydrographic
Category =
Perennial

1870- 1923
1924 - 1946
1947 - 1965
1966 - 1981
1962 - 1999




Reduced Mackay Storage Capacity

Action
Change the timing ofreleases from Mackay —more is spring,less during growing season.

Outcome

e Flow in the Big Lost River at specific locations:gages, diversion locations,other...
e How do waterlevels (aquifer storage)change?

e How does basin discharge change?

e (How does surface water availability and pumping change?)



Reduced Mackay Storage Capacity

Model Features Needed

L [Probably] The modelshould calculate the flow in The Big Lost River at different locations,not just the
seepage between the river and groundwater.

e Surface water features in areas with shallow groundwater are represented as head-dependent boundary
conditions. Forexample,rather than specifying in advance the quantity ofleakage that occurs in the Big Lost
River,the modelwillcalculate it based upon the physics that we include in the model
Ability to change the shape ofthe release from Mackay to different degrees.

[probably] Modeling of waterdemand and delivery system with the points of diversion,points ofuse,
consum ptive use,and infiltration. Also,the modelwould need to be able to adjust the canalleakage based
upon how much water would be flowing into the canals.

Notable Data Needs
e Current +hypotheticalbathymetry for simulating stage changes in Mackay
L [probably] Data necessaryto modelsupplyand demand decisions at the scale of fields and canals




Decisions???

>
r.é
science for a changing world



Possible Model Objectives — Which to keep?

1. Simulated interactions between surface water and groundwater
- Groundwater —surface water:significant features hydraulically connected to groundwater
- Surface water -groundwater:anything that is recharging aquifer that maybe altered?

Provide a more accurate estimate of discharge to ESPA
- Ability to do uncertainty and sensitivity analysis for this output

Be a tool for water rights administration
-Individual rights with priority, POD,POU?

Simulate impacts of pumping from individualwells
-Proposed or existing wells (add orremove and simulate difference)

Simulate how pumping and consumptive use in the upper valley impacts Mackay
-Pumping —»Groundwater levels -»Stream gains -»Mackay inflow -Downstream water availability

Simulate managed aquiferrecharge
-Degree ofimpact
-Longevity ofimpact




Possible Model Objectives — Any to add?

® Others? Are there concerns about waterresources that aren’t represented in the existing
objectives?




Possible Model Scenarios — Which to keep?

1. Reduced pumping
-How doespumping —at the broad scale —affect groundwaterlevels and stream flow and basin
outflow?

Canallining
-How would lining a canal affect groundwaterlevels,stream flow,surface water availability,and
basin outflow?

Reduced (orincreased) storage capacity in Mackay reservoir
-IfMackay held less water,how would this affect surface water availability,pumping,groundwater
levels,stream flow,and outflow from basin?

Changing climate
-How will greater ETand earlier snowm elt affect surface water availability,pum ping,groundwater
levels,stream flow,and outflow from basin?

Multi-year drought
-How would a multi-year drought affect storage in Mackay,surface water availability,pumping,
groundwater levels,stream flow,and outflow from basin?




Possible Model Scenarios — Any to add?

® Others?




Thanks!

Stephen Hundt
208-387-1390
Jacob Knight

520-670-3336
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