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Presenter
Presentation Notes
The distinction between data and information needs to be made with respect to monitoring groundwater quality.  “Basic needs” questions like: “Is my well water safe to drink and what is the quality of my well water?” are routinely asked by members of the public to government officials whose responsibility is to collect groundwater quality data.  

The challenge facing groundwater quality monitoring programs is to communicate the data results in a format that can be not only understood but also used by the public. AB 599, the Groundwater Quality Monitoring Act of 2001, had two major goals: to comprehensively monitor groundwater quality in the state and to make groundwater quality information more readily available to the public.  

The State Water Board is addressing comprehensive groundwater quality monitoring in collaboration with the LLNL and USGS.  Dozens of groundwater basins in the state have been sampled by the USGS for the State Water Board’s  Groundwater Ambient Monitoring and Assessment (GAMA) Priority Basin Project.  These data and the enormous dataset from the CDPH for public water systems as well as other groundwater quality monitoring data sources are being used to create an internet-accessible database that can be used by the public to share groundwater quality information – GeoTracker GAMA.  

Evaluating current and future trends in groundwater quality and employing new analytical innovations are necessary and vital steps in better understanding the condition of California’s groundwater quality data.  Working with the public on making groundwater quality data and information understandable is a critical goal of the GAMA program to help prevent future degradation of our water resources. 
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Why GAMA?

> California Relies Heavily on Groundwater

o 35% of water for irrigation and public use Is
from groundwater

o 43% of Californians are served by groundwater
o Many communities rely 100% on groundwater

o Contaminated groundwater results in treatment
costs, well closures, and new well construction
Which Increases costs for consumers




Why GAMA?

> Water Quality Testing I1s Not Complete

o \Water quality from 16,000 wells used for
public supply Is regulated and regularly tested
(36M people)

o Water guality from 600K private domestic

wells is not regulated and Is rarely tested
(1.4M people)




Why GAMA?

o Legislature’s concern about groundwater guality
o Budget Act ofi 2000

o \Water Code Section 10780

Groundwater Quality Monitering Act of 2001 -
(AB 599, Liu)

Groundwater Quality Moenitering —
(2008. AB 2222, Caballero)
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GAMA Program Functions

e Coordinate with water agencies
e Collect new data
o Combine new and existing data
(water guality, water level, contaminant sources)
o Assess groundwater guality
o Serve information to the public




GAMA Program

e Projects staffed by State Board, USGS, LLNL to
assess CA groundwater quality

o Well owners volunteer wells to be sampled
o Over 4,000 wells sampled since 2000

« GAMA tests groundwater for:

* Drinking water standard contaminants
e Hundreds of contaminants for trace levels




GAMA Program
Current Projects & Schedule for Board Meetings

GeoTracker Priority
GAMA SERE
(May) (March)

GAM
Domestic Special
Wells Studies
(July) (April)

Sampling conducted in Voluntary Cooperation with Participants

|3 =USGS




Status: Priority Basins Project

> First statewide sampling cycle nearly
complete

> 2,200 wells sampled
> Dozens of Reports, Fact Sheets published

> USGS Presentation on Findings - NEXT
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Status: Special Studies - LLNL

o Studies on nitrates from dairies, fertilizer,
human wastewater

» \Wastewater Indicator studies on effect of
septic systems on shallow groundwater and
areas Influenced by recycled water

o Changes in chemistry of groundwater by
rlecharge of surface water

LLNIL Presentation on Findings — April- 19




Status: Domestic Well Project

> 1,067 Wells sampled by Board staff from 2003-09

> Key Results - El Dorado, Yuba, Tehama, Tulare,
San Diego Counties

Total Coliform: 28% wells tested Positive

Nitrate: Average 10% wells tested above MCL
Nitrate: 41% Tulare County wells tested above MCL
Radionuclides: 33% San Diego above MCL

> Monterey County sampling to begin in April

Presentation en Eindings — July:19




GeoTlracker GAMA:
Groundwater Quality Data System

> Fulfills AB599 intent: Central Data Source

T
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> Data from CDPH, USGS, LLNL, DWR,
DPR, State and Regional \Water Boards

> Water quality, water levels, contaminant
sources, groundwater publications

> Groundwater guality data collected with
State funds must comply with AB 599 -

but electronic submittal not specified

Presentation of System — May: 17
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Internet-Accessible Groundwater Information on GeoTracker GAMA



Increase availability to the public on information about groundwater contamination



Displays on a Google maps interface



Available to public, Local, Regional and State Decision Makers



Provides opportunity to look at basic Trends




In Summary:

> Most land uses negatively affect groundwater
> Shallow groundwater Is poor In many areas

> Deeper water has better guality, but contains
several contaminants-usually in trace amounts

> o sustain groundwater resource and reduce
negative trend, action Is needed

> Monitoring groundwater guality Is critical to track
IMpacts over time




Hydrogeologically Vulnerable Areas *

p GAMA Priority Basin Study Units **
North Coast

Hydrogeologically
Vulnerable Areas
and
GAMA Priority

Basins

;i. ® Nitrate above the MCL (45 mg/L) 2005-2010 ***
' Hydrogeologically Vulnerable Areas

5% GAMA Priority Basin Study Units

Regional Board Boundaries

Counties

Nitrate above MCL
iIn Public Supply:
Wells

Man unoated oy M Camio-Obese, Marh 10, 2001



Future Funding

> Bond Funds run out 2013

> Without replacement funding,
Priority Basin Project funding will end

> AB 2222 Report to Legislature:
Options to extend GAMA to 2024




GAMA Priority: Basins Project

Dr. Kenneth Belitz, USGS




VRBEVENIATON OF STATE
WATER BOARD'GRE VI ERAAMBIENT
I\/IONITORING AND ASS | lr—N rr- ROGRAM

Kenneth Belltz USGS
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PRIORITY BASIN PROJECT

AB599: focus on aquifers that
provide drinking water

B Priority Basins (116)
B Low Use Basins (356)
Bl Bedrock

O Wells outside basins

Priority basins
95% public supply wells
99% municipal pumping
90% agricultural pumping
90% leaky tanks (historic)
90% pesticide applications
60% area

D

Belitz and others, 2003
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35 STUDY UNITS

May 2004 — February 2011

B Priority Basins
"I Additional Study Areas

Sampling completed in
116 Priority Basins

~ 50 Low-Use Basins
*6 areas outside of basins
Remaining sampling tasks
3 areas outside of basins
*Trends




7 EQUAL-AREA SAMPLING GRIDS

T 5 R N T T Tl T T T A

Obtain new data (distributed, randomized sampling)
Evaluation of existing (clustered) data
Assessment of groundwater quality at

(i

GAMA understanding well
x Additional CDPH well

Water Boards




« Comparison of groundwater
guality between basins

* Synthesize results at regional and
statewide scales
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Comparison of GAMA and CDPH Title 22

Constituent Class CDPH -Title 22 GAMA-PBP
Number of Median Number of Median
compounds  reporting  compounds reporting

limit (pg/L) limit (pg/L)
Volatile organic
p. . .
compounds (VOC) 3 0.3 85 0.06
Pesticides 34 1 83 0.01
Perchlorate 1 4 1 0.1

Hydrc?loglc tracers & 1 » 20 _

indicators

a USGS

science for a changing world



ASSESSMENT REQUIRES CONTEXT

 Regulatory and non-regulatory health-based benchmarks

(1) Maximum Contaminant Levels, Action Levels, Treatment
Technique Levels (3) Notification Levels, (4) Health Advisory Levels,
(5) Risk Specific Dose

e Aesthetic benchmarks
(2) Secondary Maximum Contaminant levels

e Relative concentrations

environmental concentration divided by benchmark
similar to Health-Based Screening Level Quotients
(Toccalino and Norman, 2006)

ZUSGS

science for a changing world




AQUIFER-SCALE PROPORTION

Belitz and others, 2010

HIGH relative concentration > 1

penm—

g \.\L

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

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

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

a USGS

science for a changing world



AQUIFER-SCALE PROPORTION

Belitz and others, 2010

— “‘1
' HIGH

* Primary focus is on depth zone used for public supply
e Concentrations in shallower and deeper groundwater
can differ from concentrations in the zone tapped by

public supply wells
» GAMA evaluates untreated water, not water delivered

to consumers

Z USGS

science for a changing world




AQUIFER-SCALE PROPORTION

Belitz and others, 2010

Constituent Class Group of classes

Vanadium Trace elements Inorganics

* Primary focus is on depth zone used for public supply
» Concentrations in shallower and deeper groundwater can differ from

concentrations in the zone tapped by public supply wells
« GAMA evaluates untreated water, not water delivered to consumers g USGS
Water Boards

science for a changing world




HEALTH-BASED
BENCHMARKS

Relative Conc.

@ High
() Moderate Northern ¢

North SF Bay

4h ,.:

= i . a
. L

Central :
Eastside$

Inorganic  Organic

Bennett and others, 2010
Kulongoski and others, 2010
Landon and others, 2010



HEALTH-BASED

Relative Conc.

BENCHMARKS
@ High
() Moderate Northern W\ /
O Low SJV

Nitrate Trace elements

Central /’ /

North SF Bay

Eastside °

Nitrate Trace

Nitrate  Trace elements elements

Bennett and others, 2010
Kulongoski and others, 2010
Landon and others, 2010



TRACE ELEMENTS
ABOVE HEALTH-BASED
BENCHMARKS

 Arsenic
e Boron, Uranium, Vanadium,
Molybdenum, Fluoride

e Strontium, Lead

= USGS

science for a changing world



SCIENTIFIC FINDINGS

* High concentrations of uranium in the Central Valley are due to the
mobilization of naturally-occurring uranium by downward-moving,
bicarbonate-rich irrigation return flows. Elevated bicarbonate is a
result of plant productivity. In the future, an increasing number of
public supply wells are expected to be affected by high concentrations
of uranium. [Jurgens and others, 2010]

 High concentrations of vanadium are associated with sediment derived
from mafic, igneous source rock and alkaline conditions. [Wright and
Belitz, 2010]

 Perchlorate can occur naturally in deep groundwater at low
concentrations (0.1 to 0.5 ug/L) under a range of climatic conditions
(arid to humid). Concentrations above 4.0 ug/L are unlikely to be
natural. [Fram and Belitz, 2011]

~ 2 USGS
Water Boards science for a changing world




STUDY UNIT PUBLICATIONS

Data Series Report

science or 4 chesgiog werkl

Proparad in cooparation with the California State Water Resources Cantrol Board

Ground-Water Quality Data in the Central Eastside
San Joaquin Basin 2006: Results from the California
GAMA Program

Data collected by USGS
28 published, to date

>

Water Boards

=USGS

In cooperation vith the California State Water Resources Control Board
A product of the California ter Ainbient Monitoring and Assessment (GAMA) Prograin

Status and Understanding of Groundwater Quality in the Central-Eastside
San Joaquin Basin, 2006: California GAMA Priority Basin Project

Scientific Investigations Report 2

CALIFORNIA

GAMA'

PROGRAM

US. Department of the Interior
U8, Geological Survey

Assessment based on
USGS + CDPH data

3 published, to date

Scientific Investigations Report

Fact Sheet

o for o Charaging weartd. Whater Boards

UK Goalogbtal Serrey aad ibe Cablornia Bists Wistee Russmresss Control Binsrd

Groundwater Quality in the Central Eastside
San Joaquin Valley, California

Overview of Water
Quality
Drganic.

Communicate results
3 published, to date

a USGS

science for a changing world



GAMA PRIORITY BASIN PROJECT COMMUNICATION

Kick-off and Wrap-up Meetings

B -

Customized
Well Owner
Reports

Water Boards

a USGS

science for a changing world

http://ca.water.usqgs.qov/gama

you Faucrsss ook (e x - Pilssict

£ Wolfram Mathernatica ...

72 GAMA: Ground-Water Ambient Monitoring and Assessment - Windows Tnternet Explorer

- Pagar Safetyr Tgokr @ ®
T
act USGS

B Sc:rch USGS

STUDY UNITS

GAMA Home Study Units ¥ Publications Links

Water Boards

ell O I Report

Defected constituents on the_Intermediate schedule

Gama ID MADCHOW-01

Parameter ~ Parameter
Code Name

Water Temperature

Specific Conductance, field

PH, field

Sample Date 4/14/2008

Threshold
Value Units Value

deg Celsius

usicm 900 (1600)

standard units 65-8.5

What is the Priority Basin Project?

and identify

Threshold
Type

SMCL-CA

[ R tacat iwaret o R -

with link to Waterboard GAMA
website

a USGS

science for a changing world


http://ca.water.usgs.gov/gama/publications.html

PRELIMINARY CONCLUSIONS

 Health-based benchmarks, relative concentrations, and “aquifer-scale
proportions” provide a context for comparing different constituents
and different study units

 From the perspective of public supply aquifers (statewide), inorganic
constituents are more prevalent at high concentrations than human-
introduced organic constituents

 From the perspective of public supply aquifers (statewide), naturally
occurring trace elements and radioactivity are more prevalent at high
concentrations than human-introduced nitrate

« The prevalence of high concentrations of uranium, nitrate, and other
human-introduced constituents may increase in public supply aquifers
in the future

 Results in some basins may vary from statewide patterns. For
example, nitrate, perchlorate and solvents are prevalent at high
concentrations (in the depth zone used for public supply) in some
basins

~ 2 USGS
Water Boards science for a changing world
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GRID-BASED PROPORTION

PROPORTION = NUMBER HIGH / TOTAL NUMBER

Organic data = USGS

Inorganic dagta = USGS + CDPH %USGS
ater boards

Belitz and others, 2010 science for a changing world




SPATIALLY-WEIGHTED PROPORTION

« Compute proportion in each cell

%  Then, compute proportion for entire area %USGS

Water Boards e USGS + CDPH data Belitz and others, 2010 science for a changing world




Future Funding

> Bond Funds run out 2013

> Without replacement funding,
Priority Basin Project funding will end

> AB 2222 Report to Legislature:
Options to extend GAMA to 2024
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