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s Overview of Hydrology (Upper Santa Cruz)
s Hydrologic Models

= 1) Understand System; 2) Simulate Projections
= Groundwater Flow Models
= Stochastic Streamflow Model
s Combining Streamflow and Groundwater Flow Models

= RIsk Analysis Examples

Santa Cruz AMA Goals § 45-562C:

1) “Maintain Safe-Yield Conditions”

2 “Prevent local water tables from experiencing long-term
declines”
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Relation between Surface water flow and Groundwater Levels
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Stream Flow - Santa Cruz River: Baseflow Gaining (green); losing (red)
<---Intensive Drought---->
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Elevation (feet) - Vertical Exaggeration 65X

Southeast

Longitudinal Profile, from Highway 82 Bridge to Guevavi Marrows (Mot to scale)
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Surface Water Flow at Nogales: Winter flows,
December 1st - March 31st
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Simulated Heads at Tumacacori: Base Model (shown) Realization #2 ("dry")
Years 1-90 Infrequent Flood Recharge; Years 91-100 Frequent Flood
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== Pumpage = 15,000 AF/YR; Mean = 3235%'

== Pumpage = 19,000 AF/YR; Mean = 3231
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Distribution of Simulated Heads at Chavez Siding, 100X6 ACM
Assigned Pumpage 15K

Historical Record
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Relation Between Pumpage and Occurrence of Groundwater Discharge (Gain)
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Years with Simulated Net Groundwater Discharge Between NIWTP and Tubac (100 max)
[100 Stream Realizations X 6 ACM's] X 6 Well Pumping Demands (from 11K to 23K AF/YR)
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RIncings
Model Errors are OK; Adverse Model Bias Is not OK
Understand Distribution;
Attempt to Quantify Uncertainty
Simulate many plausible realizations
= Ensemble distribution: system central tendencies; outliers
s Reduce risk of ‘model” bias impacting projection

Sensitive to Flood Recharge Inter-arrival Periods and
Duration periods  (trends)

= Inner-\Valleys Require Simulation at Seasonal Stress
Periods

= Broader extents and aquifers buffered by aquitards or
distance may be simulated at annualized stress periods
(or longer) along losing reaches

Sensitive to ACM and boundary conditions




Figure 1. F lydrograph L and
Projected Water Level Change Between 2010 - 2025

Scenario 1 Run 2, Tucson Active Model Area
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Mid-May 2014 Plume of Model ENSQO Predictions
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QUEStIONS?
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