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PetrifliedSandDunes at a smaller scale
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NW to SE GeologicCrossSection ofSouthern Utah
at a larger scale

Geological Cross Section of the Bryce Canyon National Pavk area
Inel uoding Cedar Breaks National Morument and Zion National Park
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Tilted Geology Up CedarCanyon
Geology Is fascinating at all scales
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Rotating Photos to Remove Dip
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i g Cedar OoHIll Re
L ¢+ . excellent example dfackthrust

Repeat
‘ Secti

The Red Hill

Central Andean Backthrust belt

Macusani Structursl Zone

and Jurassic strata near mouth of Cedar Canyon. Shnabkaib through
Bar and ball on downthrown side of normal fault. Tems =Shnabkaib
Member of the Moenkopi Formation, Trmu =upper red member of the Moenkopi Formation, Trcl =lower member of the Chinle
Formation, Tcs =Shinarump Conglomerate Member of the Chinle Formation, ep =Petrified Forest Member of the Chinle For-

Figure 2. North-directed view of east-dipping Triassic
Shinarump strata are repeated along a thrust fault.

Late Palooso
arageny defon

Made Paooroc o

Ayavin taur

mation, JTcs =Dinosaur Canyon Member of the Moenave Formation. Photo courtesy of Tyler Knudsen.
MacLean, J.S., Biek, R.F.,, and Huntoon, J.E., editors
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Historical Water Issue in Cedar Cit

 MEMOIRS OF A

PIONEER
SURGEON

by George W. Middleton, M.D.

A R R
08 March 2017

154 Memoirs of a Pioneer Surgeon

and it remained for us to carry it out. Water systems outside
cities of larger size were innovations in the state at that time and
they met with a great deal of opposition from people who,
living closely at home, could not know the advantage of such an
improvement. As we proceeded with the work of having
trenches dug and the pipes placed in position, the opposition
grew. It tended to link itself with the opposition to prohibition,
so we had a double fight.

When we were in the thick of it and feeling was running
high, J. Golden Kimball, the humorous president of the
Seventies (an order of the Mormon Church) came along on a
preaching tour. I went to him and asked him to say something in
his sermon to bolster our cause. He readily consented. When he
had his audience worked up to a high pitch with his humor he
said, **Just look at that filthy stuff running down the ditches in
your streets. If you don’t quit drinking that filthy stuff, I
prophesy in the name of Israel’s God it will kill three-fourths of
you!”’

We had levied a frontage tax on all the abutting property,
allowing the owners who so wished to pay it out in labor. A big
army of laborers turned out with their picks and shovels to take
advantage of this opportunity. Mr. Edgar Clark, a fine
gentleman from Parowan, came down one day when the
trenches were under construction. When he saw this army of
men at work, he said to me, ““This is the finest sight I ever saw
in my life. For forty years I have been coming here, and have
seen these men sitting on the street-corners whittling sticks, and
now to see them engaged in some useful constructive work for
the benefit of their community is a sight worth coming from
Parowan to see.”

There were those at first who would not touch the water
out of the system, although it was clear, while the water in the
ditches was full of silt and organic impurities. However, one by
one they gave in until the new system became very popular.

Copyright © 2017 Walden-B, Inc.
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The success of this much-needed improvement seemed to
initiate a spirit of progress which has continued ever since.

Piping of the water was a dramatic demonstration of the
relationship of typhoid fever to an impure water supply. Every
year when the floods used to begin coming down the canyon
there would be an epidemic of typhoid fever, with several
fatalities. As if by magic these epidemics stopped completely as
soon as our new system was supplied by pure water from the
mountain springs.

A few years after this, when Dr. T. B. Beatty, Secretary of
the State Board of Health, was trying to induce all the larger
towns to build water systems, he went to attend a mass meeting
of the citizens of the village of Kamas. They had this matter
under consideration. One old settler was much opposed to his
town going into so unnecessary an enterprise. He said the water
of Kamas tasted so good that he was always glad to get back
home so he could get a drink of it.

Dr. Beatty said to the old man, ‘*Now, while you are very
definite in your opinion, there seem to be others who favor the
water system. I think we can arrange it so you will all be happy .
We will put in the system, and all those who are satisfied with
the taste of the water can take it unmodified. You can mix
enough barnyard manure with yours to give it the exact flavor
you prefer. So everybody will be satisfied.”

There was one great source of satisfaction to me during
these years of hard medical work and political activity in that
the best element of the community stood squarely behind me,
and this, of course, meant the big majority of citizens. I shall
never forget their loyalty and support and shall hold them in
grateful remembrance as long as I live. Eventually, however, a
time came when even their loyalty could not compensate for the
complexities of my life.

I remember well the day this feeling crystallized in me. It

Iron County Historical Society9
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Utah state engineer
discusses Groundwater
Management Plan

BY ASHLEY LANGSTON State _Engincer Kent Jone:
Reporter visited Cedar City Jan. 7 for

a_meeting _with water _rights

d

IRON COUNTY - In 2012,
a Groundwater Management
Plan was released for the Beryl/
Enterprise area that aims to
reduce the amount of water being
pulled from the ground each year
and balance that amount with the
amount of water returning to the

und.
This will be done by “regulat-
ing” water “%ﬂ“ or prohibiting
their owners from drawing water
from the ground. The plan will be
implemented over the next 115
years, reducing which water rights
may be used in stages, beg.uLm" i f
with_the most recently issued.
ow, Cedar Valley water owners
could face a similar challenge.

For more infor-
mation visit www.
waterrights.utah.gov
Submit written com-
ments to waterrights@
utah.gov or Utah Division of
Water Rights 646 N. Main St.
P.0. Box 506 Cedar City, Utah
84721-0506

owners_and_interested _citizens

to discuss the likely institution
of a Groundwater Management
Plan for Cedar Valley and ask for
the public’s help in Verifying the
information he has on existing
water rights.

Before Jones fielded ques-
tions, employees from the
Utah Division of Water Rights
presented on water policy,
Groundwater Management
Plans, and the current situation in
the Cedar Valley.

Deputy State  Engineer
Boyd Clayton said before the
state engineer can institute a
Groundwater Management Plan
there must be significant scientific
research, more public_meetings,
and the ability for the public to
comment in writing. He said a
plan for the Cedar Valley has not
been decided yet.

However, because of the way
the state law is written, water
rights are “first in time, first

in right.” meaning if a GMP
is instituted, water rights
issued more recently may
have to be cut back. He said
if that happens. the owners
don't actually lose their
right, but are unable to draw
water from the aquifer unless
at some future time enough
water is available to make those
rights useable.
“This isn’t a time to panic)” he

SEE WATER | 9
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Continued from page T

said, adding that while the
state engineer is directed
by law to give priority to
the earliest water rights,
he may consider voluntary
arrangements and entities
and individuals in the area
are encouraged to work
together, participate in
discussions, and try to find
solutions.

Assistant State
Engineer James Greer said
the Cedar Valley Aquifer
is being depleted about
28,000 acre-feet per year,
which is 4,000 to 8,000 acre-
feet more, per year, than
is recharged. on average.
However, water rights exist
for_between
76.000 acre-feet, and those
rights need to be reduced
to “safe yield,’ or the 20,000
to 24,000, acre-feet that is
believed to go back into the
aquifer in an average year.

‘When asked what water
right years were in danger
of being “regulated;’ or cut,
Greer said unfortunately
the list of existing water
et
this point. However, he
asked owners of water
rights to visit the Division
of Water Rights website
and look at the list of
rights to make sure their
information is accurate. The
list can be found at www.
waterrights.utah.gov under
the Law/Agreements tab,
Groundwater Management
Plans, Cedar Valley (Iron
County), and Priority
Listing.

Jones also said because
certain areas are seeing
greater declines in water
levels than other parts of
the valley, the GMP may
take that into consideration
and cut back rights based
on both region and priority
date.

While many questions
were fielded and comments
were heard during the
meeting, Jones also_asked
anE'one with_comments to
submit them by Feb. 12 to
waterrights@utah.gov — or
Utah Division of Water
Rights, 646 N. Main St., PO.
Box 506, Cedar City, Utah
84721-0506.
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take that into consideration
and cut back rights based
on both region and priority
date.

While many questions
were fielded and comments
were heard during the
meeting, Jones also asked
anyone with comments to
submit them by Feb. 12 to
waterrights@utah.gov  or
Utah Di of Water
Rights, 646 N. Main St., PO.
Box 506, Cedar City, Utah
84721-0506.

Much of the data pre-
sented dated back to the
1930s and 1940s, and Jones
was asked whether the goal
was to bring water levels
back up to that point. He
said while an increased
water table would be nice,
“we're just looking to do
what needs to be done to
stal and stop from
depleting the aquifer fur-
ther. H d in the areas
with the most depletion, the

water table has dropped up  conservancy district board
to 90 feet and subsidence member, said Cedar City
has actually decreased the has seen some success with
storage capacity of the small recharge efforts. He
aquifer. asked if any resources, such
It was brought up by as funds or engineering
a member of the Coal work, were available from
Creek Irrigation Company  the state to help the valley
that the company and with further efforts.
the Central Tron County Jones said his office did
Water Conservancy District  not have any such resources
are working to develop available,but that there may
aquifer recharge basins be some options through
and capture much of the sister agencies such as the
water that evaporatesinthe  Drinking Water Board.
Quichapa Lake area, and Paul Monroe, Central Iron
Paul Cozzens, a Cedar City ~ County Water Conservancy
Council member and water  District executive director,

said the district has been
working on efforts to build

board members are eager
to speed up the project and
gravel pits-to trap .excess may push to do something
water from Coal Creek sooner without the help of
during high runoff years federal or state funds.

and allow it to percolate V

into the aquifer rather than  has been working hard to

evaporating. Find ways to import_water

This project has been in  to_the valley, in_addition
the works for at least four to conserving and better
years, and the district has utilizing Coal Creek water.
been working with the Utah Tt applied for water rights in
National Guard. However, valleys northwest of Cedar
state fundingisnotavailable ~ City in 2006, and in 2014,
and the project has been was granted those water
pushed back another year, rights. However, it has been
for possible completion in involved in a legal battle
2018. Monroe said some since. Monroe said if those

Wednesday, January 13,2016 9

court cases are resolved in
the district’s favor, being
able to import that water
will certainly work in the
favor of water rights owners
who face regulation under a
Groundwater Management
Plan.

Those interested in
viewing the list of water
rights or learmning more
about studies that have
been dome in the Cedar
Valley or the information
that was presented at the

GMP meeting are encour-
aged to visit www.waterri-
ghls utah.gov.

Cedar Still has Water Problems:

A fregulating  w aights is going to b&éeginningwith
the mostrecenthissuethwateri pighis

StateEngineerKentJonesyisited Cedar Cityn Jan
2016to meetwaierights ownesX interestectitizens

there will bemorepublic meetings

existing water rights: 50,00076,000acrefeet
(regulatorshow 3452% error im lknownwiateripigh)s

Stating thdist of existing water righteasinaceuracies

the CICWCD hasbeen working hard to findiaysto
import watento the valley (ot includingtapping
resourceswithinithe «Cedar NValley Dragnage iBasin

o Po  Po o I
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1977 Mobil Oil Project

AThis example relates to fluid
flow In Southern Utah.

AThe Taurus Mountains in
Turkey provide a water source,
which travels in rock layers and
siphons back up into Cyprus.

© AThis driveshydrocarbonsnd
expelsthemfrom the system.

Alt also heats water, and creates
the basis for hydrothermal
alteration which relates to the
ancient mines found on Cyprus.
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Throughflow, Baseflow, and the Age of Water

PRECIPITATION

EVAPORATION
LY |
» \

ACoal Creek is the principal

Rain, snow,

glacier-ice melt

“;'.’%q 2
> 0’6\\\0_
& S
>
GROUNDWATER = BASEFLO

Oldest Watex

http://snobear.colorado.edu/Markw/geog5321_webpage_04.html
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source of recharge to the
Cedar Valley bastiill aquifer

(Thomas & Taylor, 194@jorklund & others, 1978

«owmet. - ACONSOlidateerock aquifers

are an important secondary
component of the Cedar
Val l ey drainag
ground water system, but are
currently of relatively minor
Importance for water supply

(J. Mason, U.S. Geological Survey)

Iron County Historical Societyl12



Geologic Age shows Geologic Separation
between the west hl||S and the Cedar Valley Fill Aquifer
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A Baseflow fromCedarMountainto the
centerof CedarValley must bypasgsast
dippingbeds and the Hurricane Fault,
which is connected to porous Jurassic
Navajo sands 5,008,000 feet down the
Hurricane Fault plane.

A Although Lake Bonneville did not reach
Cedar Valley, the ancieQiuichapd.ake
was larger in this wetter time.

A The USGS says water in the valley is ol
because it flows a longer path from the
bedrocks to the east and to the west.

A It seems too coincidental age dating shao
this is the exactly same age as the mucl
wetter Lake Bonneville time.

Iron County Historical Societyl3



In Cedar Valley, like below, there are barriers to Baseflow
from the mountains to the east into the valley in the west

ABedrock dips to the east;

< Blue arrows depict
predominant
groundwater 2 SRR S : o
movement, O D e

Flow top ares

of basalt unit.

il i

Basalt AT PR TS AN S N
Unit 4 ':x‘\

Basalt
Unit 3

Basalt
Unit 2

~  AFaultsboundingthevalley disrupt
.-}.,,... baseflow, especially into the

Unita

},,,_,, Cedar Valley basin fill aquifer,

Unit3

- which is isolated by clays and is

i _ mamaEN ) yery shallow.
http://cbgwma.org/index.php?option=com_content&task=view&id=60&Itemid=115

i Sasakunk YN
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Few wells In CedarValley are deeper than 800 feet
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Details show somewhat isolated shallow aquifers
bounded by layers of clay, isolating Lake Bonneville age water
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The Water Available from Wells is defined
by the Potentiometric Surface

Water table well

FIGURE 4.21 Artesian and flowing well in confined aquifer.

http://www.ce.utexas.edu/prof/maidment/tmpaper/spring98/landrum/map.htm



Cedar Valley Basin Fill Aquifer Potentiometric Surface
Oct 2009 Mar 2010 Residual Sep 193@ct 2009
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Figure 7. Codar Valley potentiometric surface during October 2009. Wel details and water-level measurements are listed in table 3. Figure 8. Cedar Vallay potentiometric surface during March 2010 from NWIS data (U.S. Geological Survey, 2010). Wells are listed in table 6. Fure 18, Conge n ettt e fom sty 1939 Thomas Tyl 19410 O 200 (st Thoms s Tor (194) o well e i
thetr well locations. Hydrog ah from selected NWIS (U.S. Geological Survey, 2010) wells (sars) are shown on figure

Investigation of land subsidence and earth fissures in Cedar Valley, Iron County, Utah, Tyler KnuddekeRanandt William Lund, Mike Lowe, & Steve Bowman, 2014
08 March 2017 Copyright © 2017 Walden-B, Inc. Iron County Historical Society18



Zoom on the 19392009 residual change

INn the Potentiometric Surface

EXPLANATION
@  Well used (label is last part of CAD ID)
* Source of hydrograph

‘. Wel used for Thomas and Taylor (1946) contours
——— s Ure
00 valley floor
L2728 Bedrock and shallow bedrock
Groundwater Level Change
ft (negative indicates increase)

L 1101-114 ‘ -
1 91-100 i L
C_181-90 Wiz
[ 171-80 { 74 2,
[ 161-70
[__151-60
" 141-50
I 131-40 S
L 121-30 . 7 4
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== -0 Cedar, we have a problem! -

2 G Figure 18, Change in potentiometric surfice from September 1939 (Thomas and Taylor 1946)to October 2009 (this study). Thomas and Taor (1946) did nox provide weil idensfication with
- - thetr well locations. Hydrog raphs from selected NWIS (LS. Gealogical Survey, 2010) weils (ars) are shown on figure 17.

Investigation of land subsidence and earth fissures in Cedar Valley, Iron County, Utah, Tyler KnuddakeRtanandt William Lund, Mike Lowe, & Steve Bowman, 2014
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Looking at the Bigger Picture

144521

11— AThere is significant baseflow
discharge from The Great Basin (e
Cedar City at 5,000 feet) to the sou
(e.g. St. George at 3,000 feet).

AThere is equal or larger baseflow
discharge from The Great Basin (e.
Cedar Valley) to the southeast (e.g.
The Grand Canyon).

AThis dischargeés much deeper than
800feet, with water running below
the isolated Cedar Valley Fill Aquife

12,5001t

10,000 ft

7.500 ft

5,000 ft

25004 -

Oft 0 2040 80 120 160 Miles
[ SE— S—
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Water Tanks in Cedar City demonstrate hydrostatic pressure

A Stacking water increases density 1 pound per squar
Inch every 2.31 feet, by the equation p=density (wate
1 g/cn®)*gravity (9.7 m/S)*depth (or height).

AThe pressure in our water
faucet is tied to the height
the water tank is above us.

ALess than normal hydrostati
pressure means there is a
leak In the water system.

/// I AN -
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Iron County and the Entire Southern Great Basin
have lowerthan normal hydrostatic pressure

Formation Pressure (psi)
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Formation Pressure as a Potential Indicator of High Stratigraphic Permeability
Rick Allis , UtahGeological Survey
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