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Groundwater Modeling

Modeling is anterative process

Representa compilation oknowledge

Can identify key uncertaintiasd the potentis ‘”"f
effects of those uncertainties on model ‘
predictions

Feedback to research program so data
collection can focus on areas most likely to
improve predictive ability

Research

Uncertainty cannot badiminated but its
magnitude and potentiaffects can bdetter
understood

EAA is at théeginningof a process of
evaluating model uncertainties ,
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National Research Council Comments on
EAA Modeling Program

Model uncertainty needs to be quantitatively assessed

Comparing results from separate MODFLOW and FEFLOW models dc
not quantify or help to reduce uncertainty

Move toward a single model that incorporates the best concepts of bot
models (recommended MODFLO®G)

Improve conduit representation (years away)

Refine the time step and scale of modeling (years away)

Continue to iImprove recharge estimates

Continue development and testing of the HSPF models for estimating
recharge



Groundwater Model 5rear Plan w

A 2015
A Begin process of uncertainty analyses with MODFLOW model using an
ensemble approach, as recommended by NRC review committee
A Completadocumentatiofor updated MODFLOWnodel
A Evaluate potential uses of nEEFLOW groundwatarodel

A 2016
A Initiate uncertainty and sensitivity analysethe updated MODFLOW
model using the ensemblgproach recommended by NRC
A A primary goal will be to quanti f
used to establish conservation measures with the HCP
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A 2017
A Beginplanning stages for next major modgidate
A Assessonceptual modéh light of new data
A Assessurrent best practices and modelgodtware
A 2018
A Documerroposed conceptual changesd modeling approach in
a model update plan
A Obtainexpert/peer reviewof update plan revise andinalize
A BeginProcurement process for outside consulting/expertise, if
needed
A 2019
A Begin model updates: 1 to 3 year process depending on scope/of
changes
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Preliminary Drougluf-Record Simulations with
Updated MODFLOW Models
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MODFLOW Droughif-Record Scenario: sensitivity to limiting peak

recharge rate
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Recharge Peak Cut (0.3, 0.5 ft/day) Compare: J-17
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MODFLOW Drought-of-Record Scenario: sensitivity to limiting peak

recharge rate
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(0.3, 0.5 ft/day) Comparison: Comal Springs

Recharge Peak Cut
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MODFLOW Droughdf-Record Scenario: sensitivity to limiting peak

recharge rate

Recharge Peak Cut (0.5 ft/day) Comparison: San Marcos Springs
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Recharge Peak Cut (0.3, 0.5 ft/day) Comparison: J-27
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Recharge Estimation Methods and
Uncertainty
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,\/v’lndependent Calculation Check on
- USGS Method

A The USGS estimation method involves some judgement in separating
stream base flow from storm flow and in selecting rain gauges to
represent precipitation over the upland areas and recharge zone

A EAA Contracted with Clear Creek Solutions (CCS) to independently
perform recharge calculations for years 2012, 2013, and 2014

Year USGS Total CCS Recharge %Difference
Recharge Estimate| Estimate

2012 313,500 acrefeet 387,300 acrefeet 23%
2013 182,600 acrefeet 211,000 acrefeet 16% -/
2014 107,200 acrefeet 104,400 acrefeet 2.6%
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HSPF Watershed Models /

N’
A Surface water models compute recharge for
all 9 delineated watersheds

A Models use precipitation data as primary inpt

A Modeled processes include interception
storage, surface infiltration, soil storage,
evapotranspirationsurface runoff to streams |
(storm flow), subsurface diversion to streams f-*‘ »
(baseflow), streamflow, and deep infiltration t
groundwater (a.k.acecharge) ’ '

A All water is accounted for in terms of mass
balance

after HDR (2002)
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Mass Balance Approach

o’

Recharge = Total Pumping + Total Springflto@hange in Aquifer Storage

A Can be reasonable estimator of recharge on annual or longer time scales |
sources of discharge can be reliably estimated

A Gives no information on where recharge occurs, only how much

A Useful as a conceptual check on other recharge estimation methods



Recharge (acre-feet)
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Comparison of HSPF and USGS
Recharge Estimates

Comparison of HSPF vs. USGS Monthly Recharge Estimates
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Comparison of HSPF and USGS Recharge’

N Comparison of HSPF and USGS Annual Recharge Estimates
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Comparison of HSPF and USGS
o Recharge Estimates

e

HSPF Recharge Contribution by Basin 2003 - 2014 H3GS Recharge Contribution by Basin 2003 - 201%
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to Water Balance Approact

omparison

Comparison of Cumulative Recharge for Various Estimation Methods
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- Groundwater Model Uncertainty Analysis

A EAAgoal is to understandffectsof uncertaintyn predicting the effects of
conservation measures on sustaining aquifer levels and spring flows

ACurrentypur sui ng “Ensemble Approach” r
Academi es’ £0dl ence Revi ew

A Develop a set of MODFLOW groundwater moaels be reasonably
calibrated with different assumptions about amount and distribution of
recharge as well as other conceptual and parameter uncertainties

A Use the ensemble set of modelse-runHCPstyle analysefo evaluate
effect of conservation measures with modern pumping imposed on-drought
of-recordscenarios ~/

A Goal is to complete this round of uncertainty analyses by end of 2016
S
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