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Comprehensive Groundwater Assessment: Spatially

Distributed Randomized Sampling Approach

- Equal area grids

Divide a groundwater basin into “cells” of equal
area

- Spatially distributed sampling
Obtain one sample per cell

. Spatially unbiased assessment

Utilize one or many values power cell to assess
groundwater quality at the basin scale
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San Fernando-San Gabriel GAMA Study Unit:
Spatially distributed randomized network

$San Fernando-San Gabriel
GAMA Study Unit

> 35 grid cells sampled

200 MILES

T Bl > Density of 1 well per grid cell: 25 km?




Constituent Sampling Schedules

Fast schedule (227) Slow schedule (292)

88 Volatile organic compounds Fast schedule +
122 Pesticides and degredates pH, DO, alkalinity, turbidity
Stable isotopes of water Major ions
Tritium and noble gases Coliform and coliphage
Conductance and temperature Nutrients and DOC
NDMA, TCP, perchlorate, 1,4-dioxane Trace elements
As, Cr, and Fe speciation Gross alpha and beta radioactivity

Carbon isotopes

Radium 226/228, Radon-222
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Gabriel Groundwater Basins, California
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Overview of Water Quality

Organic

Inorganic
constifuents constituents

CORTITUT CONCENTRATIONE
[E ey —

GAMA's Priority Basin Project

evaluates the quality of untreated ground-

water. However, for context, benchmarks
ablished for drinkin;

e, and dow
the inset

irally in groundwater. The concen-
trations of the inorganic constituents

atural processes as

vities. In the San

At high concentrations in about 9% of the
juifers and at moderate concen-

made
found in pradus

aquifiers and at moderate concentrat
i



AQUIFER-SCALE PROPORTION

The primary metric for assessing groundwater quality at the basin scale

HIGH relative concentration > 1

MODERATE

0.1 <rel. conc. < 1 for organic
0.5 <rel. conc. < 1 for inorganic

rel. conc. < 0.1 for organic
LOW rel. conc. < 0.5 for inorganic

Organic constituents are generally introduced by people
Inorganic constituents occur naturally or can be introduced by people




Assessment of Groundwater Quality:
Aquifer Scale Proportions

INORGANIC CONSTITUENTS ORGANIC CONSTITUENTS

' Inorganic Organic
| Tanaiamt constituents constituents Cilvents
minor elements b
Radioactive ’
constituents Trihalomethanes

CONSTITUENT CONCENTRATIONS
() High @ Moderate () Low or not detected

Nutrients ” Other volatile
organic
compounds

Inorganics with
non-health
benchmarks
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Assessment of Groundwater Quality:
Aquifer Scale Proportions

SPECIAL-INTEREST CONSTITUENTS

2
Perchlorate
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Organic and special-

interast constituents
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Special-
interest

constituents

Nutrients

Trace and
minor
elements

Major and minor
ions and trace
elements with

not ggecren

Radioactive
constituents

Relative
Concentration
Plot

> Presents status
assessment

Used to evaluate
which constituents
are considered for
further assessment in
the report
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Organic and special- inorganic
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Special-
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Nutrients

Trace and
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elements

Major and minor
ions and trace
elements with
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contaminant levels

Radioactive
constituents

Relative
Concentration
Plot

Constituents with
moderate relative-
concentrations:

Presented in this plot
with their maximum
relative concentration

Also presented in dot
plots

> Discussed in text




Inorganic Constituents

Gross-alpha | Chromium®* | Fluoride* Nitrate Uranium discolved
radioactivity* as nitrogen solids*
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Organic Constituents
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Organic Constituents
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EXPLANATION
STUDY AREAS
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Explanatory Figure
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GAMA Priority Basin Project:
Lessons Learned

. Spatially-distributed design is required for an
accurate assessment of the quality of the
groundwater resource

. Relative concentrations and aquifer-scale proportions
provide context for comparing different constituents
and different areas

. A statewide, comprehensive assessment identifies
where concentrations are high and where they are
not.
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Summary

Major findings of Study:

> Organic constituents are high in 18% of primary aquifers. Carbon
tetrachloride, PCE, and TCE are the most important for water quality

> Inorganic constituents: 9% of public-supply aquifer has high
concentrations; nitrate is the most important for water quality

o 22 organic constituents detected at >10%; 86% of wells had organic
detection

Communication of data is as important as the results

« We developed an effective way of presenting data using:
Relative concentrations
Aquifer-scale proportions

Relative-concentration plot to identify constituents of interest for further
discussion

Report structure
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PROGRAM

USGS: http://ca.water.usgs.qov/gama/

Justin Kulongoski
U.S. Geological Survey
619.225.6100
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