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Aquifer Recharge Pond / Intermittent Wetland Habitat: Bakersfield, California
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SCI 3310 - Curiosity – It’s where Science begins

Observation: Volcanic rocks at Lake Tahoe

➢ Modern Lake Tahoe began to form about 2 
million years ago following the eruption of 
volcanic (basalt) lava flows that dammed 
the Truckee River

https://www.earthmagazine.org/article/travels-geology-lake-tahoe-jewel-sierra-nevada

➢ Glaciation left behind jagged peaks, lake-filled 
basins, and U-shaped valleys. (Step 8)

➢ Lake Tahoe lies in the eastern 
Sierra Nevada Range

➢ Granitic batholith (Steps 2 & 3)

➢ The lake is located in an 
active fault-bounded 
basin, that formed as a 
result of extensional 
forces in the Basin and 
Range Province (Step 7)

Granitic

Basaltic

https://www.earthmagazine.org/article/travels-geology-lake-tahoe-jewel-sierra-nevada


Last Time…Meet Your Drinking Water
Whether from a bottle or the tap, our drinking water 
undergoes similar processing and monitoring to make it safe

Pollution from plastic waste is a worldwide problem!

Re-use, re-cycle, 
re-purpose

https://www.youtube.com/watch?v=waUYdw9wVts

Water Refill Station Science II near 
lab room

Travel bags made from 
10 Million recycled 
plastic bottles

https://www.csub.edu/sustainability/Water/index.html
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Bakersfield water comes from the Kern River 
and from groundwater

Regarding Our Tap Water…

“While having a carcinogen in the local drinking water might seem frightening…, 
➢ a person would need to drink 2 liters of contaminated water per day for at least 70 years 

for TCP to be considered a risk, according to the state.”

Distribution of TCP found in drinking 
water supply (groundwater) wells

Trichloropropane (1,2,3 TCP, 
a degreasing agent) has 
been found in Bakersfield 
water supply wells
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Bakersfield Water Quality

Our Drinking Water

1,2,3-TCP 
• A component of a fumigant made 

from chemical waste that was 
formerly used extensively in 
agriculture to kill tiny worms that eat 
plants

California Water Service
• Samples 40 sites and 80 wells daily 

to ensure our water is safe to drink

© 2019 LDrennan

• Area water companies are 
building 61 treatment plants to 
filter out the contaminants

Treatment plant – Pin Oak Park, 
Bakersfield



Winter rains in the valleys and melting snow 
from the Sierra Nevada feed our:

• Streams and lakes

• Groundwater
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Where does our water 
come from?

Block diagram of the San Joaquin Valley



Drinking & Irrigation Water
Where do we get our drinking 
water?
Surface water: Streams & 
lakes / reservoirs

E-Side Canal near Bakersfield

Success Lake near Porterville

Transported from reservoirs through 
the aqueducts of the State Water 
Project (like the California Aqueduct) 
& the Central Valley Project

Kern River, Bakersfield

© 2019 LDrennan

https://thefishingadvice.com/success-lake-fishing-tips/
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Drinking & Irrigation Water
Where do we get our 
drinking water?

Groundwater

• There is about 70% more 
water underground than 
in lakes and streams

• Supplies more than 40% 
of California’s drinking 
water

Groundwater in 
California

https://fineartamerica.com/featured/california-groundwater-map-nicolle-r-fuller.html


Aquifer: an underground body of (porous & permeable) rock or sediment that can
contain or transmit groundwater

Groundwater Systems

An aquifer is recharged by 
surface water: 
precipitation, streams, 
lakes, wetlands, man-made 
recharge ponds

In an aquifer, the water 
table is the top of the 
saturated zone
• The unsaturated zone 

sits above the water 
table 

Saturated 
zone
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Groundwater Systems

Aquitard: an underground layer 
of impermeable rock that serves 
as a barrier to flow

Impermeable

Porous & Permeable

Aquifer

Aquitard

Lab Manual

Experiment 1: What happens when a drop of 
water is applied to shale and sandstone? 

This is what happened after 5 seconds:

An aquitard can be a confining layer 
which isolates aquifers from each other



Holes in Earth Materials
Water is stored in underground cracks and pores (porosity is the 
measure this space) in a groundwater aquifer

• In a diagram it may look like an underground pool or lake, but most 
groundwater is in billions of tiny spaces between mineral grains or in narrow 
cracks

• The amount of groundwater available at any location depends on the porosity
and permeability of materials beneath the surface

Groundwater

© 2018 Pearson Education Inc.

Aquifer



Water in the Ground

Porosity = spaces 
between grains

Porosity is greater in 
uncompacted materials:

• Sand, gravel are more 
porous than sandstone, 
conglomerate

As material grains compact or get 
cemented, porosity decreases.

Unconsolidated 
Kern River Sand
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Groundwater Systems

Porosity in a groundwater 
system can be filled with:
• air (unsaturated zone)
• or liquid (saturated zone)



Water in the Ground
Permeability = the capacity of water to flow through material (i.e. the 
interconnection of pores in a rock).

Water can flow readily through materials with well connected pore 
space or many fractures.

High permeability does not always go hand in hand with high 
porosity.

https://writepass.com/journal/2012/12/the-effect-of-water-content-on-the-strength-of-rock/

http://gotbooks.miracosta.edu/earth_scie
nce/images/porosity.jpg

Permeability from fractures

Permeability from connected pores



Porous sediments & rocks and fractured aquifers hold groundwater.

Copyright © 2014 John Wiley & Sons, Inc. 
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Most groundwater is in 
billions of tiny spaces 
between mineral grains or 
in narrow cracks.

https://opentextbc.ca/geology/chapter/14-1-groundwater-and-aquifers/


Understanding Aquifers

Confining Layer Aquifer Recharge

Confining Layer

Porous Earth Material 
(Uncompacted Kern 
River Sand)

Well 
Pipe

Unconsolidated 
Kern River Sand

Aquifer Demo



Unsaturated Aquifer Saturated Aquifer

Understanding Aquifers



Water Well

Confined Aquifer

Understanding Aquifers
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Unconfined aquifers

Impermeable layer (Aquitard)

Porous & permeable layers

Confined aquifer

Aquifers in the San Joaquin Valley

1. Unconfined Aquifer – Water table is free to fluctuate according to amount of surface water 
input

2. Confined Aquifer - An aquifer that is trapped between layers of impermeable rock (aquitards). 
• Different water quality may exist in a confined aquifer compared to a nearby unconfined 

aquifer

mixed with impermeable layers



Groundwater moves in 
response to gravity
and hydraulic pressure

Hydraulic pressure: 
• Water moves from high 

to low pressure 

Copyright © 2014 John Wiley & Sons, Inc. 
All rights reserved.

Groundwater movement 



Groundwater Systems

Water moves in response to differences in elevation and pressure 

• from high to low pressure 

– may move against gravity

• Water flows down the slope of the water table. 
– In general, the water table follows the shape of the land surface

• When the water table intersects the land surface a stream, lake, or spring will 
occur.

Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007, reproduced with permission of McGraw-Hill Education Checkpoint



Groundwater Systems

c. Gaining stream

(c): Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007

Gaining streams –
gain water from an 
area with a high 
water table 

A Gaining System?



Groundwater Systems

(a&b): Adapted from Charles (Carlos) Plummer, Physical Geology 11e © 2007

Losing streams –
flow over ground in 
dry areas and lose 
water into the 
groundwater supply

Losing Stream - disconnected

Losing Stream

Is this what we see in our area?
Kern River, Bakersfield, CA
10/26/19

© 2019 LDrennan



Groundwater Systems

The elevation of the 
water table changes due 
to seasonal weather 
(precipitation) patterns

Rainy season

Dry season

Gaining

Losing
Losing



Copyright © 2014 John Wiley & Sons, Inc. 
All rights reserved.

Groundwater Systems
Subsurface movement of groundwater is slow

Rate of 
recharge:
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The Hydrologic Cycle & Fresh Water

Key Words:
Aquifer
Aquitard
Water Table
Recharge
Porosity
Permeability
Unsaturated zone
Saturated zone 
(Groundwater zone)



28

Groundwater Overdraft

Overdraft occurs where the 
average annual amount of 

groundwater extraction 
exceeds the long-term average 
annual supply of water to the 

basin (recharge).

https://www.ppic.org/publication/groundwater-in-california/


Because subsurface movement of groundwater is slow

Withdrawal rates from aquifers can easily exceed recharge rates
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Groundwater Overdraft

Lowering water tables has far reaching consequences. 
•Dewater rivers
•Dry out root zones endangering the survival of trees and other plants
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Groundwater 
overdraft

Effects of overdraft can 
include 
• seawater intrusion in 

coastal areas
• compaction & land 

subsidence
• groundwater 

depletion and/or 
chronic lowering of 
groundwater levels 

Basins in California that are critically over-drafted

https://water.ca.gov/Programs/Groundwater-Management/Bulletin-118/Critically-Overdrafted-Basins


Decline in the water table occurs if water is pumped out more quickly than it is recharged

KU.edu

When groundwater is extracted
• A “cone of depression” develops 

• The water levels drop immediately around the well
• A cone of depression propagates laterally as the entire water table is drawn down

31

Water well & pump
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Saltwater intrusion Seawater invades the aquifer making it 
unsuitable for human use
• Irreversible damage to the aquifer

https://www.soquelcreekwater.org/our-
water/primary-problem-seawater-
intrusion

Occurs in coastal areas where 
overdraft has occurred

Balanced withdrawal Overdraft

https://www.soquelcreekwater.org/our-water/primary-problem-seawater-intrusion


Next Class: Water & California


