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Groundwater 101

Groundwater is the water occurring beneath the
earth’s surface that completely fills the void space in
rocks or sediment

An aquifer is a body of rock or sediment that yields
significant amounts of groundwater to wells or springs

An aquitard is a body of rock or sediment that is
typically capable of storing groundwater but does not
yield it in significant or economic quantities

A groundwater basin is defined as an alluvial aquifer
with reasonably well-defined boundaries
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Examples of Aquifer Materials
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General Groundwater Concept
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What controls the occurrence and
availability of groundwater?

Climate (precipitation) controls the availability of
water in an area

Geology (rock type and structure) controls the
capacity to store groundwater
Porosity is the ability of a rock to contain water

Permeability is the ability of water to move through rock
A rock can be highly porous (clay), but not very permeable
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" Examples of Porosity in Rocks

Sand & gravel, well sorted: 25-50%
Sand & gravel, mixed: 20-35% D,
Glacial Till: 10-20% LA
Silt: 35-50%
Clay: 33-60%
Fractured crystalline rock: 1-10%

Fractured volcanic rock: variable _MINIMAL USABLE POROSITY AL usaBLE PoRoSTY

nis of variable gk skee Fine s=dlmenis
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LOW POROSITY LOW TO HIGH POROSITY
nic rocks

Fractured crystaline rosck Frachursd wolcanic
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Examples of Permeability in Rocks

Fracture Characteristics
Controlling Ground Water Availability

UNFAVORABLE FAVORABIE

Sands & gravels are highly
permeable

Silt & clay have low
permeability

Fractured rock is variable

Weathered rock is commonly
clayey, with relatively low
permeability




4 Groundwater Flow Paths

Groundwater flow paths
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Unconfined vs. Confined Aquifers
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GAINING STREAM

Flow direction
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Groundwater Interactions with Streams

LOSING STREAM
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Groundwater Interactions with Lakes

A - Lakes can receive
groundwater inflow

B - Lakes can lose water as
seepage to groundwater

C - Or both
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Saltwater Intrusion

Coastal Areas Coastal and Inland Areas
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California’s Groundwater

* Bulletin 18 - Update 2003

* In California, groundwater
provides:
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California’s Groundwater Basins

431 Groundwater Basins
108 Sub-basins

Underlies 40% of the
surface of California

Mostly alluvial-filled
valleys

Provide most of the State’s
groundwater storage
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North Coast Hydrologic Region

N

Bulletin 118-03: California’s Groundwater

1-13 Little Lake Valley
1-51 Potter Valley
1-52 Ukiah Valley
1-19 Anderson Valley
1-53 Sanel Valley
1-56 McDowell Valley
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Mendocino County Groundwater

Mendocino County Wells Since 1980
(Type, Number, % Total)

Monitoring
432

6%
Public Supply
\

100
2% . .. P
Irrigation

164
2%

7,076 wells on
file with DWR




s

Mendocino County Groundwater

Mendocino County Wells Since 1980
Type and Average Depth Below Ground Surface

Type of Well

Domestic Irrigation Public Supply Monitoring
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East Fork Russian River near Ukiah
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East Fork Russian River near Ukiah (USGS #11462000)
Historical Flow Records for 1970-2009

N
o

N
o

[ERY
o

=
c
o
€
<
S15
o
o
=,
2
S
LL

ol

0

1970

1975

1980

— — el
2087, | |
I

1985

1990 1995 2000 2005




o
DWR’s Drought “Dot Map”

Groundwater Level Comparison in
Selected Central Valley Water Wells

Spring 2009 Groundwater Levels Relative to
Groundwater Levels during Historic Drought Period
1977-1978 and 1991-1992

Legend

Water levels in selected wells are

ABOVE drought period water levels

Water levels in selected wells are

ABOUT THE SAME as drought period water levels
Water levels in selected wells are

BELOW drought period water levels

http://www.water.ca.gov/drought/docs/DROUGHT_DOT_MAP_web_layout_
spring2009_v3-1_wExplanation.pdf



DWR Groundwater Monitoring Wells
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DWR Groundwater Monitoring Wells
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DWR Groundwater Monitoring Wells
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DWR Monitoring Wells — Laytonville Area
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%

- e
av_tfnville “
gy Fyonilh

ol i

Surface, feet

n of Water

1980 1980 20
Measurament Date
NOTE: re ote ents. Fle the data table belol

£

A o,
& 2008 Tele Atlas.

Imagery Dates Jun 29, 2004 - Sep 20, 2008,

410 $":15€4?1 70'm E 4381518.03:m N elev 17361t



__/-

DWR Monitoring Wells — Laytonville Area
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DWR Monitoring Wells — Laytonville Area

M\VWeedman Peak
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DWR Monitoring Wells — Willits Area
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DWR Monitoring Wells — Willits Area

Groundwater Levels in Well 18N13W0SL0O01M

face, feat

3 "

e
- ¥

8 i;uosgoo’glé: :

1850 1860 1970 1 1580 : 2010

NOTE: re enote questionable measurements. P the data table bel:

Imagery,Uates: Ju! 15, 2004 ~May f, ZUUF Eyealt t 452781t



__/-

DWR Monitoring Wells — Willits Area
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DWR Monitoring Wells — Willits Area

Groundwater Levels in Well 18N13W1SE001TM
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DWR Monitoring Wells — Ukiah Area
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DWR Monitoring Wells — Potter Valley Area
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R Monitoring Wells — Ukiah Area
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Monitoring Wells — Ukiah Area
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R Monitoring Wells — Ukiah Area
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DWR Monitoring Wells — Ukiah Area
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DWR Monitoring Wells — Ukiah Area
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DWR Monitoring Wells — Hopland Area
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“Groundwater Level Data

* DWR Water Data Library (WDL)
- http://www.water.ca.gov/waterdatalibrary/

°* DWR Integratec ormation System
(IWE


http://www.water.ca.gov/waterdatalibrary/
http://www.water.ca.gov/iwris/

" Groundwater and Drought Information

* DWR Groundwater Information Center

- http://www.water.ca.gov/groundwater/
* DWR Drought Conditior


http://www.water.ca.gov/groundwater/
http://www.water.ca.gov/drought/
http://ca.water.usgs.gov/

" For Further Information Contact

Division of Integrated Regional Water Management
North Central Region Office
Geology and Groundwater Investigations Section


mailto:mnordber@water.ca.gov
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