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Abstract

Groundwater quality in the approximately 1,180-square-
mile Northern Sacramento Valley study unit (REDSAC) was
investigated in October 2007 through January 2008 as part of
the Priority Basin Project of the Groundwater Ambient Moni-
toring and Assessment (GAMA) Program. The GAMA Prior-
ity Basin Project was developed in response to the Groundwa-
ter Quality Monitoring Act of 2001, and is being conducted by
the U.S. Geological Survey (USGS) in cooperation with the
California State Water Resources Control Board (SWRCB).

The study was designed to provide a spatially unbiased
assessment of the quality of raw groundwater used for public
water supplies within REDSAC and to facilitate statistically
consistent comparisons of groundwater quality throughout
California. Samples were collected from 66 wells in Shasta
and Tehama Counties. Forty-three of the wells were selected
using a spatially distributed, randomized grid-based method to
provide statistical representation of the study area (grid
wells), and 23 were selected to aid in evaluation of specific
water-quality issues (understanding wells).

The groundwater samples were analyzed for a large
number of synthetic organic constituents (volatile organic
compounds [VOC], pesticides and pesticide degradates, and
pharmaceutical compounds), constituents of special interest
(perchlorate and N-nitrosodimethylamine [NDMAJ]), natu-
rally occurring inorganic constituents (nutrients, major and
minor ions, and trace elements), radioactive constituents, and
microbial constituents. Naturally occurring isotopes (tritium,
and carbon-14, and stable isotopes of nitrogen and oxygen
in nitrate, stable isotopes of hydrogen and oxygen of water),
and dissolved noble gases also were measured to help identify
the sources and ages of the sampled ground water. In total,
over 275 constituents and field water-quality indicators were
investigated.

Three types of quality-control samples (blanks, repli-
cates, and sampmatrix spikes) were collected at approximately
8 to 11 percent of the wells, and the results for these samples
were used to evaluate the quality of the data obtained from
the groundwater samples. Field blanks rarely contained
detectable concentrations of any constituent, suggesting that

contamination was not a noticeable source of bias in the data
for the groundwater samples. Differences between replicate
samples were within acceptable ranges for nearly all com-
pounds, indicating acceptably low variability. Matrix-spike
recoveries were within acceptable ranges for most compounds.

This study did not attempt to evaluate the quality of
water delivered to consumers; after withdrawal from the
ground, raw groundwater typically is treated, disinfected, or
blended with other waters to maintain water quality. Regula-
tory thresholds apply to water that is served to the consumer,
not to raw ground water. However, to provide some context
for the results, concentrations of constituents measured in the
raw groundwater were compared with regulatory and non-
regulatory health-based thresholds established by the U.S.
Environmental Protection Agency (USEPA) and California
Department of Public Health (CDPH) and with aesthetic and
technical thresholds established by CDPH. Comparisons
between data collected for this study and drinking-water
thresholds are for illustrative purposes only and do not indi-
cate compliance or noncompliance with those thresholds.

The concentrations of most constituents detected in
groundwater samples from REDSAC were below drinking-
water thresholds. Volatile organic compounds (VOC) and pes-
ticides were detected in less than one-quarter of the samples
and were generally less than a hundredth of any health-based
thresholds. NDMA was detected in one grid well above the
NL-CA. Concentrations of all nutrients and trace elements in
samples from REDSAC wells were below the health-based
thresholds except those of arsenic in three samples, which
were above the USEPA maximum contaminant level (MCL-
US). However, none of these wells were public-supply wells.
Concentrations of all radioactive constituents were below
health-based thresholds except radon-222, which was detected
above the proposed MCL-US of 300 pCi/L in samples from
11 grid wells. Most of the samples from REDSAC wells had
concentrations of major elements, total dissolved solids, and
trace elements below the non-enforceable thresholds set for
aesthetic or technical concerns. A few samples contained
iron, manganese, or pH at levels above the SMCL-CA or
SMCL-US thresholds.



ZUSGS

science for a changing world

Prepared in cooperation with the California State Water Resources Control Board
A product of the California Groundwater Ambient Monitoring and Assessment (GAMA) Program

Groundwater Quality Data for the Northern Sacramento
Valley, 2007: Results from the California GAMA Program

Data Series 452

U.S. Department of the Interior
U.S. Geological Survey



Cover Photographs:
Top: View looking down the fence line, 2008. (Photograph taken by Michael Wright, U.S. Geological Survey.)
Bottom: A well/pump in a field, 2008. (Photograph taken by George Bennett, U.S. Geological Survey.)



Groundwater Quality Data for the Northern
Sacramento Valley, 2007: Results from the
California GAMA Program

By Peter A. Bennett, George L. Bennett V, and Kenneth Belitz

In cooperation with the California State Water Resources Control Board

Data Series 452

U.S. Department of the Interior
U.S. Geological Survey



U.S. Department of the Interior
KEN SALAZAR, Secretary

U.S. Geological Survey
Suzette M. Kimball, Acting Director

U.S. Geological Survey, Reston, Virginia: 2009

For more information on the USGS—the Federal source for science about the Earth, its natural and living resources,
natural hazards, and the environment, visit Attp://www.usgs.gov or call 1-888-ASK-USGS

For an overview of USGS information products, including maps, imagery, and publications,
visit http://www.usgs.gov/pubprod

To order this and other USGS information products, visit htip://store.usgs.gov

Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the
U.S. Government.

Although this report is in the public domain, permission must be secured from the individual copyright owners to
reproduce any copyrighted materials contained within this report.

Suggested citation:
Bennett, PA., Bennett, G.L., V, Belitz, Kenneth, 2009, Groundwater quality data for the northern Sacramento Valley,
2007: Results from the California GAMA program: U.S. Geological Survey Data Series 452, 90 p.



	USGS 2009 (P. 1 Abstract)
	USGS 2009 Cover Title Page

