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Overview: 2003 to 2012

< 8 USGS multiple-well monitoring
sites, total 13 sites with 41 wells
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« Almost than 200 water samples

« Coupled well-bore flow and depth-dependent water-
quality data collected from 12 production wells under
unpumped and pumped conditions
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8 USGS multiple-well monitoring
sites, total 13 sites with 41 wells
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collected from 35 wells

« Almostthan 200 water samples

collected from almost 100 wells 1,000
2N/5E-1A2-6 (STK-1, Oak Grove Park)

« Coupled well-bore flow and depth-dependent water-
quality data collected from 12 production wells under
unpumped and pumped conditions
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Overview: 2003 to 2012

2N/6E-11H4-8: Morada Lane recharge pond
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« 8 USGS multiple-well monitoring
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« Coupled well-bore flow and depth-dependent water-
quality data collected from 12 production wells under
unpumped and pumped conditions
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Overview: 2003 to 2012

1N/7E-31C1
0
<« 8 USGS multiple-well monitoring
sites, total 13 sites with 41 wells 100 Types of flow logs
- / Spinner
“ Almost 40 electromagnetic (EM) & 260 Electromagnetic
x = s (= (down log)
induction logs coupled with = i,
more than 100 chloride samples S 300 jj (stopcounts)
o o8 Dye (tracer-pulse)
< Continuous water-level data
400
collected from 35 wells
« Almostthan 200 water samples 20 300
Flow,
collected from almost 100 wells s

of total

« Coupled well-bore flow and depth-dependent water-
quality data collected from 12 production wells under
unpumped and pumped conditions



Sources of high-chloride water
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Sources of high-chloride water
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Sources of high-chloride water
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Chloride and nitrate data from well 1IN/7E-20N1
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Sources of high-chloride water
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Geologic sources of arsenic

Northeastern San Joaquin
Groundwater Subbasin
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Groundwater flow, redox, and pH
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Groundwater flow, redox, and pH
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Well-bore flow and arsenicin well 1IN/7E-20N1
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Drawdown and particle movement to well 1N/7E-20N1
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Drawdown and particle movement to modified well 1N/7E-20N1
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Stable oxygen and hydrogen isotopic composition
of water from wells

delta Deuterium, in per mil

-40

Deeper wells (<3001t)
50 adjacent to recharge pond—
E older water 6,700 to 10,000 ybp

“ B @
h 4
el ¢
\— aﬂ.
N\

-60 et ngh -chloride
S wells near
McKinley Park
70 s
> Shallow wells (<300ft)
Z / :

/ adjacent to recharge pond—

-80 57 recent water <50 ybp

\ Shallow wells (<150 ft) near the
Mokelumne and Stanislaus Rivers

-12 -10 -8 -6

delta Oxygen-18, in per mil



Distribution of delta Deuterium data
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Distribution of Tritium and Carbon-14 data
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Recharge sources and movement

BE Alluvium
B Bedrock




ARC-Scene and Earth-Vision Modeling

“ Tool to assemble geologic,
geophysical, and geochemical data

< Framework to use these data as
tools to interpret layers and
develop conceptsand water
movement
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3-D Visualization of Aquifer Lithology (Texture) Data
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Conclusions

“ Chloride from delta sediments
and deeper deposits driven by
groundwater pumping

« Lower chloride but high

nitrate from irrigation return

“ Higher chloride from delta
sediments and deeper
deposits

Continued need for
high-quality, basic hydrologic
data collection
2N/6E-11H4-8: Morada Lane recharge pond
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<« Deeper groundwater contains arsenic at greater than the
Maximum Contaminant Level of 10 micrograms per liter

<« Groundwater recharge can circulate to deeper depths within

aquifers



Re ports (data available on-line at http://waterdata.usgs.gov/nwis)
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