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The California State
Water Project (SWP)

Water delivery system extending >700 miles
- 34 reservoirs and lakes

. 701 miles of aqueducts

- 5 power plants

- 24 pumping plants

Provides ~30% of water to Southern CA
- Augmented by Colorado River Aqueduct
and groundwater
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West Branch of the
State Water Project

Emergency drinking water reservoirs &
source of hydroelectric power

West branch flows through Pyramid Lake
and ends at Castaic Lake (reservoirs)

~40 to 50 miles north of Los Angeles

Project focuses on Castaic Lake & tributaries
Also sampled Pyramid Lake
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Initial Project Motivation

Initial purpose: investigate sources of
bioaccumulative mercury (Hg) in Castaic Lake

>100 CA reservoirs impaired due to Hg &
PCBs in fish
Includes Castaic & Pyramid

10:25am talk in Breakout Rm 1
(Greg Jesmok)

Advisories based on fish tissue, not water
quality
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Many reservoirs used as recreation areas
(e.g., Castaic & Pyramid)
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Surface Water (<1 m)
Streams (inflow & outflow)

Lake perimeters
(Castaic, Pyramid, Quail, Lake Elizabeth)

Lake surface algal bloom

Sampling

« Multiple depth profiles
(35-75m)
(115 - 250 ft)




Just a few of the student researchers Who have supported this work..

Analyses

« In-situ water quality (temp,
DO, pH, salinity, ORP, turbidity)

 Trace metals via ICP-MS

» Mercury speciation (CVAFS)

* Anions (liquid chromatography)

* PAHs & PCBs (gas chromatography)
» Dissolved organic carbon

» Suspended particulate matter




_ _ Hypothesis
M eta IS IN Rese F'VOIrS Water column stratification results in oxygen depletion

at depth and the release of sediment-bound metals
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Water Column
Stratification

Lake/reservoir surface warms
during summer

Surface water becomes LESS
DENSE than cooler underlying
water

Deep water loses contact with
atmosphere

Biological process deplete
oxygen affecting redox state of
deep water & sediments

SUMMER

hypolimnion

Image from Wells, M. G., & Troy, C. D. (2022).




Redox State Can Affect
Metal-Particle Interactions

. Changes in redox state can
affect the sorption and
desorption of metals onto
particles in water and sediment

Thermocline

(Temperature transition zone)
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Following slides

include several
depth profiles

Temp (red) on
top x-axis

DO (blue) on
bottom x-axis

Temp & DO
scales do not
change

Depth (y-axis)
shallower near
coves
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We did not capture extreme stratification
- Temp ranged from ~18 — 28°C

. Surface water DO ~10 mg/L
. near coves: >5 mg/L (<40 m)
- near thalweg: ~3 mg/L (65 — 75 m)
.- Timing of sampling?
- Pump station & dam releases may induce
mixing?
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Will focus on Necktie Canyon (Site 2) in Castaic Lake and Pyramid Lake (Site 5)
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Depth (m)
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Necktie Canyon

09/14/2023

Filtered (<0.22 um) samples
(unfiltered pending)

Subset of metals analyzed

Necktie Canyon Iron Concentrations
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Necktie Canyon

09/14/2023
. Necktie Canyon Iron Concentrations
Filtered (<0.22 um) samples 5 Jemperature(Q)_ .
(unfiltered pending) 0 - , ~ ,
Filtered Fe increases at depth
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Necktie Canyon

09/14/2023

Filtered (<0.22 um) samples
(unfiltered pending)

Slight increase in filtered Zn
~2 Jg/L at surface

~4 ug/L at depth

Desorption from particles?
. ...but low SPM

. unfiltered data will help
resolve this question
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Pyramid Lake

08/16/2023
Filtered (<0.22 um) samples

(unfiltered pending)

Pyramid Lake Lead Concentrations
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Pyramid Lake

08/16/2023
_ Pyramid Lake Iron Concentrations
Flltered (<022 Um) Samples Temperature (°C)
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Pyramid Lake

08/16/2023

Filtered (<0.22 um) samples
(unfiltered pending)

Pb detected in Pyramid, but
at low concentrations
(<0.04 pg/L)
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Conclusions

Filtered metal concentrations below
drinking water standards

Unfiltered sample data will provide
additional insights

Need to capture more intense
stratification to test hypothesis

Timing of sampling
Mixing may be induced by
reservoir water exchange

May need to sample additional
reservoirs
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