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Motivation & Introductory Remarks

* Purpose

— Explore implications of EC non-conservative behavior for modeling
Delta salinity transport

— Raise some questions for future research on the implications of
modeling transport of other conservative and non-conservative
constituents in the Delta

— Two-part presentation

e Salt (i.e. conservative) transport is calibrated to EC in the
DSM2 model

e Standard modeling practice addresses EC non-conservative
behavior by translating EC into Practical Salinity

* However, Practical Salinity has practical limitations in
characterizing waters with complex ionic signatures



otivation & Introductory Remarks (cont’d)

e EC non-conservative behavior is demonstrated here
using measured and simulated data

— theoretical mixing analysis

— DSM2 output example

* A promising alternate to Practical Salinity is discussed
in Part 2 of this presentation

* This work has been accepted for publication in June
2023 edition of San Francisco Estuary & Watershed
Science
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Specific Conductance (EC) Exhibits Non-
Conservative Behavior

e As salt concentration in a water sample increases,
— the mobility of individual ions in the sample decreases and
— the ability of individual ions to conduct electricity decreases

Credit: da Silva et al. (2022) DOI: 10.1039/D1MAO0890K (Paper) Mater. Adv., 2022, 3, 611-623 T | ap o
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Balancing Tradeoffs in Selection of a
Salinity Transport Model Constituent

Specific Conductance
(EC)

No data translation error

15

Non-conservative
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Non-standard practice
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Balancing Tradeoffs in Selection of a
Salinity Transport Model Constituent (cont’d)

Practical Salinity

Subject to data translation
error

L

Conservative
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Standard practice
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Balancing Tradeoffs in Selection of a
Salinity Transport Model Constituent (cont’d)

 Selecting EC as a transport constituent assumes a

tradeoff relationship that hasn’t been formally
evaluated

 How significant is error associated with EC’s non-
conservative behavior?

* How significant is error associated with data
translation between EC and practical salinity?
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Seawater Mixing Ratio
Steady State Two-Source Mixing

Consider the following mixing relationship:

Sn=S8s* My + Sp+(1—Mpy)

where: =
San Bay
S, = constituent value for sample n oy N -

S, = seawater end member
constituent value

Sf= freshwater end member

Golden Gate
SSSAN
constituent value FRANCISCO

M, = seawater mixing ratio (0 < M, < 1) for sample

Rearranging terms and solving for M, yields:

Sp— S
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Seawater Mixing Ratio Matrix

Steady State Two-Source Mixing (cont’d)
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13.47
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6.11
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3.43
2.76
2.09
1.43
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0.69
0.62
0.56
0.49
0.42
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0.22
0.15
0.09

DS
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29069
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14607
10992

7376
3761
3399
3037
2676
2314
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1591
1230
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507
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lon Sum
35148
31647
28145
24643
21141
17639
14137
10635
7133
3631
3281
2931
2581
2231
1880
1530
1180
830
480
445
410
375
340
305
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complex world|
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Practical Salinity

Practical Salinity

Practical Salinity
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Deviation of Specific Conductance

from Conservative Behavior
Steady State Two-Source Mixing
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* Using EC as a measure of transport in the estuary artificially amplifies the actual
seawater mixing ratio (i.e., it suppresses the dilution effect associated with

freshwater flows to the estuary).
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DSM2 Results Confirm Mixing Analysis Conclusions
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DSM2 Results at Stockton (RSAN058)

Consistent with San Joaquin River EC-Cl Relationship
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Potential Impacts of Biased Dispersion Factors

Impact by Region?

— Suisun Bay

— Suisun Marsh

— Western Delta

— Interior Delta (what about under extreme seawater intrusion?)

Impact by Constituent?
— Saltions

— Dissolved nutrients

— Dissolved organic carbon
— Silica

— Temperature

— Dissolved oxygen

— Chlorophyll

Impact by Fingerprint?
— Seawater

— Other sources

LLLLLLLLLLLLLLLL
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