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How can we leverage measurements and models to
characterize GW/SW interactions and SW depletion?

monitoring well — SMCs are tied to GW elevations and
' informed by simulation results
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Isolate GW pumping impacts by “differencing” a historical
baseline simulation (with pumping) from a identical
simulation without pumping
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Isolate Surface Water Depletion (SWD) from
groundwater pumping
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EXPLANATION

D Santa Rosa Plain Basin Boundary

e Where does pumping occur within

WY2012-2018 Average
Simulated Pumping (AFY) from

ol the basin?

A

%
N

P
Rogtypad Greek

B

Areal Extent of Pumping
Impacts in Santa Rosa Plain

California

Layer 1




e Where does pumping occur within

o il the basin?
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EXPLANATION

o Streamflow-routing cell = Fault
“ =~ Inferred fault

Difference in average annual streamflow (without pumping
minus with pumping), in cubic-feet per second
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s Santa Rosa Plain
watershed and
hydrologic-madel
boundary

SRCU & uses streamgage
and SRPW gage code
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Where does pumping have greater
potential to impact streamflows?

Modeling suggests that pumping has greater potential to
impact streamflows on:

Laguna de Santa Rosa
Santa Rosa Cr.
Mark West Cr.

Actual impacts are very dependent upon:

(1) streambed/shallow aquifer hydraulic conductivity
(2) stream/aquifer configuration
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How can GWL be used as a proxy for surface water

1:1 plot
monitoring well Flowtljirection - B Q. _ Regression relation
° .
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pumping (over entire WY)

Model-derived metric describing
2. Percent reduction in streamflow due to SWD impact on flow
pumping (during low-flow periods) /
3. Number of days that SWD exceeds
threshold value
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Can we use GW levels as a
proxy for SWD?

Good correlation ... for simulated GW levels and SWD at some

Q3 mean GW elev. at RMP cell (ft)

RMPs
SWD vs GW elevation for Well/Gage RMP SRP0709
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Can we use GW levels as a
proxy for SWD?

Poor correlation ... for some RMPs where little SWD is occurring

~ SWD vs GW elevation for Well/Gage RMP SRP0711
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Can we use GW levels as a
proxy for SWD?

Good correlation between modeled GWL and
SWD is noted at several monitoring locations.

RMP r-squared agreement between GWL and SWD
Full Water Year (WY) Q3 dry period (Jul/Aug/Sep)
SRP0707 0.72
SRP0O709 0.75
SRP0O710 0.49
SRP0O711
SRP0O712
SRP0713
SRP0714
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64 8

DRAET Q3 2020 GWL How do they compare with
measured data?
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Problem:
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Model simulation period (WY1974-2018)
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Daily Precipitation (Inches)
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2 Reliance on model results assumes well

calibrated model, esp. at RMP locations.
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Daily Precipitation (WY2020 = dry year)
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— very dy W Model results show promise ...

SWD vs GW elevation for Well/Gage RMP SRP0709 .
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Model results show promise ...
How do they compare with measured data?

~ SWD vs GW elevation for Well/Gage RMP SRP0709
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Percentage decrease in Q3 mean streamflow at RMP SFR cell
[(without pumping minus with pumping/without pumping) X 100]
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Model results show promise ...
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How can GWL — SWD relationship be used to inform SMC choice?

... Assuming good agreement between measured data and model results

0.75. SWD vs GW elevation for Well/Gage RMP SRP0709
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Relationship suggests 0.1 ft
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How can GWL — SWD relationship be used to inform SMC choice?

Simulated GWLs

___________________________ streambed ____

Measured GWLs

simulated GWL

Simulation Period (1974-2018)

1:1 plot

Model-derived metric describing
SWD impact on flow

Regression relation

Relationship between
GWL and flow at some
pointin time

Initial SMC choices informed by model results

Measurement Period
(2019—present and beyond)

AN

SMCs refined as more
measurements are
collected
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MT
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How can GWL — SWD relationship be used to inform SMC choice?
... Assuming good agreement between measured data and model results

— 0.75. SWD vs GW elevation for Well/Gage RMP SRP0709
Potential Approach: T
— 011
e o065 2005 DRAFT
— Set SMC based on GWL, use 2 e @010
. relationship to infer SWD impact g £ 055} ) 2013
P = 2N
. g 3 0.45| ®012
Example measurable objective (MO) = oo ®0T80b7 @009
Q3 GWL > mean Q3 GWL during 2004-2018 é E 0.35! QOO;*-x_\
— ="~55-60% avg. decrease in Q3 streamflow GEJ ® s
geo N
— = 9 0.25¢
o ®008 .
_ | % - ® SWDv.GW elev 20149016
c 9 0.15f streambed elev. (ft) S
_ g 2 e r-sqr = 0.84452 (2004-2018) o
_ . 0.05}
Example minimum threshold (MT) = g streambed elev. 2015
— Q3 GWL > streambed elev. 0.05 . . . . . . .
— = >75% avg. decrease in Q3 streamflow 40 45 50 95 60 65 70 75
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