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This presentation, with links, can be downloaded from: http://www.walden3d.com/IronCounty/CedarValleyWater/pdf/190810_Untapped_Aquifers_Cedar_City Council.pdf

http://www.walden3d.com/IronCounty/CedarValleyWater/pdf/190810_Untapped_Aquifers_Cedar_City_Council.pdf


Problems and Plans

Problems (https://www.waterrights.utah.gov/groundwater/ManagementReports/CedarValley/Recharge%20Estimate%20for%20Cedar%20City%20Valley.pdf):

28,000 acre-feet per year depletion from groundwater pumping,

21,000 acre-feet per year average annual recharge                      ,

7,600 acre-feet per year over-pumping of The Aquifer +

There is 50,878.36 acre-feet Cumulative Depletion allocated for Cedar Valley. 

Plans at Groundwater Plan Web Site for Cedar Valley (https://www.waterrights.utah.gov/meetinfo/m20161208/):

ÅRecharge aquifers.

ÅRetract water rights granted after 1934.

ÅBuild a $200-$400 million-dollar pipeline from Wah Wah& Pine Valleys in Beaver County.

ÅRange management of pinon and juniper pine (https://www.waterrights.utah.gov/meetinfo/m20161208/Comments/2017-02-07%20Dave%20Curtis.pdf).

ÅPurifying and recycling waste water (https://www.waterrights.utah.gov/meetinfo/m20161208/Comments/2017-01-30%20Peter%20Grimshaw.pdf).

ÅTap Bedrock Aquifers outside the Cedar Valley Aquifer (https://www.waterrights.utah.gov/meetinfo/m20161208/Comments/2018-04-09%20Gary%20Player.pdf).
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Recharging ñthe Aquiferò

ÅOur deficit in the valley is 7,000 so we exceeded 
our deficit by nearly 3,000 acre-feet.

ÅCedar City, CICWCD, Iron County and Enoch City 
should be very proud of the accomplishments to 
capture this precious resource. It was inter-local 
agencies and the communities working together that 
made this possible. We will continue to push for 
future projects to assist in this effort.

ÅThe results of these efforts will protect private and 
governmental water rights and even though it will 
be needed at some point it will delay the need for a 
very expensive pipeline from Pine Valley. Very 
grateful for the moisture we have been blessed with.

Paul Cozzens
435-590-7618

10 August 2019 3Copyright © 2019 Walden 3-D, Inc. & Kenny Lakes Ventures LLC



Cedar Aquifer (white) is a subset 
of the Cedar Valley Drainage Basin (black)

The Cedar Valley 
Aquifer is a 
subset of the 
Cedar Valley 
Drainage Basin, 
and is the white 
area on map to 
the left.

Black areas are 
referred to as 
ñBedrockò areas.
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There is a big and 

important 

difference 

between the 

ñCedar Valley 

Aquiferò and the 

ñCedar Valley 

Drainage Basin.ò
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http://www.walden3d.com/IronCounty/ig/IronCounty/IC_CVA.html

http://www.walden3d.com/IronCounty/ig/IronCounty/IC_CVA.html


2006 Study: 145 wells, deepest 820 feet deep
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Total Water         Temperature

South-to-North Cross-Section 

shows aquifer complexity

West-to-East Cross-Section 

shows aquifer continuity
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http://www.walden3d.com/IronCounty/CedarValleyWater/060423/index.html

http://www.walden3d.com/IronCounty/CedarValleyWater/060423/index.html


Fluvial Systems and Aquifers,
like the Cedar Valley Aquifer, have complex geometries
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A 3-D seismic case history evaluating fluvially deposited thin-bed reservoirs 

in a gas-producing property, Bob A. Hardage, et. al., Geophysics, Nov. 1994.

Flow Processes and Sedimentation in a Low-Sinuosity High Net-Sand Content Fluvial 

Channel Belt: 3D Outcrop Study of the Cedar Mountain Formation, Utah, Bradley Nuse, 

http://inside.mines.edu/UserFiles/File/CoRE/Thesis_Dissertation/Nuse_Bradley.pdf

Chapter 2, The Facies and Architecture of Fluvial Systems, Figure 2.2, page 11.

http://inside.mines.edu/UserFiles/File/CoRE/Thesis_Dissertation/Nuse_Bradley.pdf


Aquifersin the first 600-800 feet of 
the Cedar Valley Aquifer are Complex
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https://www.researchgate.net/publication/303960851_Stratigraphic_rule-based_reservoir_modeling/figures?lo=1
https://www.shearwatergeo.com/

3-D seismic horizontal slice showing fluvial channels

https://www.researchgate.net/publication/303960851_Stratigraphic_rule-based_reservoir_modeling/figures?lo=1
https://www.shearwatergeo.com/


Cross-Sections Show Trends
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In Cedar we can drive up the Cedar Canyon to study geology faulted down underneath the valley by the Hurricane Fault. 
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http://www.walden3d.com/IronCounty/ig/IronCounty/IC_Geologic_Map.html

http://www.walden3d.com/IronCounty/ig/IronCounty/IC_Geologic_Map.html
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The Geology of Cedar Valley, Iron County, Utah, and its relation to ground-water conditions, https://ugspub.nr.utah.gov/publications/special_studies/ss-103.pdf

Profile 711

Seismic & Geologic Cross-Sections 
in Cedar Valley

C Cô

Profile 711

C
Cô

The Cedar Valley Aquifer is the first 800 feet of ñAò 

in the two cross-sections above.

*Roice Nelson, 

geophysicist 

running Mobil 

Oil seismic 

crew in Cedar 

in 1978-1979

*

~7,000ô

7,000ô

https://ugspub.nr.utah.gov/publications/special_studies/ss-103.pdf


Lower Hydrostatic Pressure
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The Southern Great Basin 

has lower than normal 

hydrostatic pressure, which 

the same as when there is 

low hydrostatic pressure in a 

city water system, means 

there is a leak in the system.

The Great Basin leak is 

Grand Canyon.
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Formation Pressure as a Potential Indicator of High Stratigraphic Permeability, Rick Allis, UGS,

http://www.walden3d.com/IronCounty/CedarValleyWater/140224_Pressure_Permeability_Great_Basin.pdf

http://www.walden3d.com/IronCounty/CedarValleyWater/140224_Pressure_Permeability_Great_Basin.pdf


Water Flows
by Gravity and along Cracks
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The ñleakò in the 

Southern Great Basin 

is the Grand Canyon.
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See http://www.walden3d.com/IronCounty/CedarValleyWater/#8. at bottom of page.

http://www.walden3d.com/IronCounty/CedarValleyWater/


Water & the Potentiometric Surface
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Cedar Mountain water flows east, 

away from Cedar Valley, as shown 

by the ice flows just past the 

landslide area up Cedar Canyon

Both photos west side of Highway 14

No ice flows on east, due to east dip.
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https://www.slideshare.net/VISHNUBARUPAL/types-of-aquifer-by-bablu-bishnoi-65855846, slide 16 of 24.
Photos by Gary F. Player

https://www.slideshare.net/VISHNUBARUPAL/types-of-aquifer-by-bablu-bishnoi-65855846


Faults & Dip Force Water Flows 
from Cedar Mountain East & South
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ÅBedrock dips to the east about 10 degrees;

ÅFaults bounding the valley disrupt baseflow, 
especially into the Cedar Valley basin fill aquifer.

ÅAquifer overproduction is very shallow (less than 
800 feet depth) and except for water flowing down 
Coal Creek and Fiddlerôs Canyon these shallow 
layers are isolated from mountain recharge by 
layers of clay and the potentiometric surface dip.

http://cbgwma.org/index.php?option=com_content&task=view&id=60&Itemid=115
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Photos by Roice Nelson

http://cbgwma.org/index.php?option=com_content&task=view&id=60&Itemid=115


The Overproduced 
Cedar Valley Aquifer
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ÅMap and cross-section to 
the far left, show 
configuration under the 
Cedar Valley aquifer.

ÅAlmost all water wells are 
less than 800 feet deep.

ÅWith over a mile of 
sediment, only the first 800 
feet have been tested with 
water wells and produced.

ÅThe Cedar Valley Aquifer is 
shown by the blue colored 
squares on map just to left.

ÅEach colored square is 
about ~0.36 square miles in 
size. There are 421 cells 
covering the Cedar Valley 
Aquifer, or 152 sq. miles.
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http://www.walden3d.com/IronCounty/ig/IronCounty/IC_CVA.html


The Untapped Quartz Monzonite 
& Cretaceous Aquifers
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To the right, 
Cretaceous 
Aquifer is 
shown by the 
green colored 
map squares.

Each colored 
square is about 
~0.36 square 
miles in size. 
There are 213 
cells covering 
the Cretaceous 
Aquifer, or 77 
square miles.

Each gold colored 
square is about 
~0.36 square 
miles in size. 
There are 681 
cells, or 245 
square miles of 
untapped quartz 
monzonite aquifer.

The Fractured 
Quartz Monzonite 
Aquifer is shown 
by the orange 
colored squares 
on the map to the 
right and below.
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http://www.walden3d.com/IronCounty/ig/IronCounty/IC_3_Aquifers.html


