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Agenda

Update on USGS Funding
2"d Quarter Snap Shot Sampling Event Update
Background Study Framing Document Review

Western Area Conceptual Site Model (CSM)




Background Study Areas

Three
Background
Study Areas
Identified to
Evaluate
Hydrogeologic
Conditions




2"d Quarter “Snap Shot” Sampling
Event

Summary of Analytes Selected for Sampling:

e General Chemistry (cations/anions) — 29 samples

e Redox and Dairy Influence Parameters — 29 samples
e Strontium & Strontium Isotopes —9 samples

e Stable Isotopes (Oxygen & Deuterium) — 30 samples
* Tritium (low level analysis) — 46 samples

Schedule:

e Groundwater sampling: April — May 2013

e Sample results available approximately
6-10 weeks after samples are submitted

(SEE HARD COPY FOR DETAILED SAMPLE
LOCATIONS)




Western Area




Northern Area




Eastern Area




Background Study Process/Timeline




Western Area - General Conceptual Site Model
Showing Key Hydrogeologic Features




Western Area CSM
Key Features

e Lockhart Fault - partial barrier to groundwater flow
e Regional easterly to northeasterly groundwater flow direction

 Limited historic and recent groundwater pumping compared in
the Western Area compared to the other two areas
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Western Area CSM
Key Features (cont)

e Granitic and metamorphic bedrock — mafic minerals eroded
from these rocks have been associated with naturally occurring
chromium

e Relatively shallow depth to bedrock and relatively thin layers of
saturated alluvial upper aquifer (where present)

 Older alluvial fan deposits surrounding bedrock highlands to
the west/southwest (Iron Mountain) and northwest (Lynx Cat
Mountains)
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Geologic Cross-Sections
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Section A
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Section D
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Section F
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Groundwater
Contours 4th
Quarter 2012
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Western Area Geochemistry

Geochemical Tools Used to Assess Groundwater Characteristics:
e Stable Isotopes of Oxygen & Deuterium
e General lon Chemistry

— Piper Diagrams

— Stiff Diagrams

— Total Dissolved Solids (TDS)
— Nitrate

e Tritium
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Stable Isotopes of Oxygen & Deuterium

 Most of the world’s precipitation originates from the
evaporation of seawater

 The ratio of concentrations of oxygen 18 isotope to oxygen
16 isotope (6180) and of deuterium (hydrogen 2) to
hydrogen 1 (6D) relative to precipitation throughout the
world is linearly correlated to a global meteoric line

e Rainfall that contributes to groundwater recharge will have
a area-specific isotopic signature
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Stable Isotopes of Oxygen & Deuterium
(Cont.)

 The evaporation associated with irrigated agriculture and
historic uses of water (e.g. cooling tower water at the

compressor station) would likely affect the isotopic ratios
of groundwater in the Hinkley Valley
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Stable Isotopes of Oxygen & Deuterium
Western Area and Plume Wells
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Stable Isotopes of
Oxygen & Deuterium
(see Hard Copy for
details )
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Piper Diagrams
(See Hard Copy for Site wide locations)

e Purpose is to show clustering of groundwater data points
from individual wells — indicates relative water types that
have similar general ion chemistry

e Plots show major ions as percentages (in milliequivalents)
in two triangles (cations & anions)

* Plots reveal useful properties and relationships for large
sample groups
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Piper Plot:
Groundwater
Sample Data
from All Study
Areas
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Stiff Diagrams (See Hard Copy)

e Stiff diagrams are plotted as a method of graphically
comparing the concentration of selected cations & anions
from a single water sample

 The shape of the stiff diagram will quickly identify water
samples that have a similar chemical composition

o A “fat” stiff diagram indicates higher TDS
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Stiff Diagrams

(See Hard Copy for details)
General Water Types

1) Upgradient (Na,Ca — HCO,)
2) West (Na,Ca —HCO,, Cl)
3) North (Na,Ca —HCO; ,Cl)
4) East (Na,Ca—SO,)

5) Plume Core ( Na,Ca — SO, )
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Total Dissolved Solids

A single number representing the total sum of cations and
anions

High TDS numbers are typically the result of an
anthropogenic source — agriculture or sewage

Highest values observed at shallowest screened wells

High TDS water can be used as a groundwater flow path
indicator

In general, TDS is lower in the Western Area compared to
the plume core
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TDS Data

(See Hard Copy for
Details)

Total Dissolved Solids (TDS) value in milligrams per liter (mgfl)
0 to <= 600 mg/L

=500 to <= 1000 mg'L

. > 1000 mg'L

27



TDS Data -
Western Area

Total Dissolved Solids (TDS) value in milligrams per liter (mgfl)
0 to <= 600 mg/L

=500 to <= 1000 mg'L

. > 1000 mg'L
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Nitrate as Nitrogen

Elevated levels of nitrate are typically associated with
agricultural activities and dairy operations

Nitrate is elevated in most upper aquifer wells in the
Eastern Area and near the DVD

Highest values observed at shallowest screened wells

Nitrate is lower in the Western Area wells except in the
area of the Heifer farm

Significantly less agricultural activities have occurred in the
West
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Nitrate Data
(see Hard Copy for details)

Witrate [ac nitrogen) (mgL)
Ot <=5 mgiL

=5 o == 10 mgfl

' = 10 ma'L
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Nitrate Data -
Western Area

Witrate [ac nitrogen) (mgL)
Ot <=5 mgiL

=5 o == 10 mgfl

' = 10 ma'L
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Tritium

e Large amounts of tritium were released into the
stratosphere from atmospheric testing of nuclear
weapons, beginning in the 1950’s and peaking in in the
mid-1960’s

e This bomb-related tritium continues to “rain out” world
wide but at much lower concentrations than in 1960’s

* Following recharge of the rain water, tritium decays in
groundwater (half life of 12.4 years)
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Tritium (Cont.)

Tritium will follow the groundwater flow paths

Tritium concentration at a particular point indicates the
relative age of that groundwater

Water recharged prior to the 1950’s should contain (as
measured today) less than 0.1 tritium units (TU)

0.1 TU==—1950's=—>0.1TU
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Tritium Data
(see Hard Copy for
details)
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Geochemistry Summary

e General Chemistry, Stable Isotopes & Tritium data are useful
tools that can be used to help evaluate differences in
groundwater type, groundwater flow paths, and relative age
of groundwater

e Certain anthropogenic processes (e.g. ag irrigation, dairy
operations, etc) can affect the groundwater chemistry and we
can use these tools to measure such changes
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Western Area CSM Topics for Discussion

 We have a good understanding of the conditions southwest
of the Lockhart Fault
e |t would be good to have a better understanding of non-
plume related chromium levels near MW-163

e There is still some additional data to be collected to better
understand the conditions northeast of the Lockhart Fault

e Groundwater Gradients

e Geochemistry

e Evaluation of Chromium Related to Dairy Waste
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Action Items/Next Meeting

* Next Meeting —May 9, 2013

— Discuss/finalize Western Area Work Plan
— Discuss Northern Area Data and CSM
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