Juab Valley Hydrogeologic Study

Hugh Hurlow & Paul Inkenbrandt
Utah Geological Survey

“ UTAH GEOLOGICAL SURVEY geology.utah.gov




HYDROGEOLOGY, GROUNDWATER CHEMISTRY,
AND WATER BUDGET OF JUAB VALLEY,
EASTERN JUAB COUNTY, UTAH

by Hugh A. Hurlow, Paul C. inkenbrandt, and Trevor H. Schlossnagle

SPECIAL STUDY 170
UTAH GEOLOGICAL SURVEY

UTAH DEPARTMENT OF NATURAL RESOURCES
2022

m UTAH GEOLOGICAL SURVEY geology.utah.gov



https://ugspub.nr.utah.gov/publications/special_studies/ss-170/ss-170.pdf

Juab Valley Hydrogeologic Study

OBJECTIVES

Update and expand on the USGS 1996
(using data from 1993) report DNR Technical
Publication 114

Hydrogeologic Setting
Basin-fill thickness and lithology
Variations in predominant grain size
Groundwater Levels
New potentiometric-surface contours
Changes from 1993 to 2015
Groundwater Chemistry
Valley-wide characterization
Radiometric dates and flow paths
Sources of recharge
Water Budget
Inflows and outflows of surface water and
groundwater
Change in groundwater storage
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Juab Valley Hydrogeologic Study
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Basin-Fill Stratigraphy and Structure
Lithologic cross sections
Grain size distribution with depth
Transmissivity from well tests
Gravity Isopach map

Water Chemistry
General Chemistry
Stable Isotopes
Age Dates

Groundwater-Levels
Long term trends
Water level changes

Water Budget
Pumping and Precipitation
Mona Res. Budget
Streamflow Changes
ET Changes
Storage Changes

DNR.
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11’5230"

Explanation
A U.S. Geological Survey stream gage
*  Utah Climate Center climate station

Water Rights administrative boundary
—— (Utah Lake to the north, Lower Sevier
River to the south)

=== Road
Reservoir

113730

30-Year Average
Annual Precipitation

S itsoor  Figure 1.




Hydrogeologic Map

Explanation
—=_ Intrusive sedimentary contact

= IF Normal Fault

Select Geologic Units
[ Quaternary valley fill

E Tertiary volcanic rocks

I Tertiary diapir of Jurassic
> ¢ Arapien Shale
o - IZ‘ Tertiary sedimentary rocks

‘ : ; I Cretaceous Indianola Formation
—_ ] Jurassic Twin Creek Limestone

[[] Permian-Pennsylvanian Oquirrh
Formation

--- Lake Bonneville shoreline

Arapien Shale affects surface water & groundwater quality

Carbonates underlying Mt Nebo are permeable and
receive the greatest amount of precipitation
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General Chemistry o 3 s
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Magnesium bicarbonate 7 Burriston X v Al

Sodium chloride . : y Ponds v AP Ay 1rarae

Mixed HCO3, CO3, Na, K 3 ¥ i
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Bicarbonate
Sulphate
Chloride
[] Mixed
Proportional to average TDS of cluster
Anion Plot (see table 8)
Proportional to average of standard

deviations of solute mean concentrations,
(see table 8)

137:30"

Explanation
Cluster

1 Mg-HCOs; low Na
and Ca; high K

® 2 Mg-HCO3; low TDS
A 3 Mg-HCOsz; low Na, K,
and Ca
¢ 4 Mg-Ca-SO4-HCOs;
high TDS
5 Mg-HCOs; high TDS;
low SO4
Road
Water Rights
administrative boundary

Informal
hydrogeographic area
(HA) boundary

Stream

Calcium (Ca) Chloride (CI)
CATIONS ANIONS

Reservoir
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Basin Fill Thickness
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Wasatch Explanation
Fault Zone Gravity model profile point used
T | T I 1 | 1 for basin-fill thickness contours
0.00 3.00 6.00 Gravity Model Profile
Distance (km) Thickness of Upper Basin Fill
3¢3730" (ft)
Explanation I 249 - 250
e  Observed gravity data % igg igg
Features Modeied in-his Study Features from Zoback (1992) % oty
Gravity signal — X reflector 1 1250 - 1500
—— Basinfill unit contact — Y reflector [ 1500 - 1750
o —— — Wasatch fault zone [ 1750 - 2000
[ Basin fill (Ap = -0.4 g/er?) [ 2000 - 2250
Upper basin fill (Ap = -0.5 glem?) [] Arapien Formation (Ap = -0.07 g/lcm?) % iézg ) ;?gg
Lower basin fill 1 (Ap = -0.37 glcm?) Ap Density difference between basin fill and bedrock [ 2750 - 3000
Lower basin fill 2 (Ap = -0.34 glcm®) I 3000 - 3250

) Thickness
for this
! area was

1 not modeled
(R

Inferred Fault
= From basin-fill cross sections
From isopach contours

|:| Reservoir

Tiaso  ligure 13,
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Basin Fill Lithologic Sections o 3 &
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Jaey 00"

section line ‘

32

D3-76D3-25 D372
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Explanation
*  Well in database

Elevation (feet above mean sea level)
Elevation (feet above mean sea level)

——— Lithologic section line

= Road
Stream

Reservoir
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Grain Size vs Depth

LOGICAL SURVEY
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Explanation

Relative proportions of coarse, mixed, and fine
depostis — 100 to 200 feet depth

®

- Predominantly coarse grained

[ Mixed coarse and fine grained

- Predominantly fine grained
Informal hydrogeographic area (HA)

ad3000" boundary defined in this report

111°45100"

Water Rights administrative boundary
Stream

Reservoir

=== Road

Tigure 10B.




2015 Groundwater Levels

Explanation

Wells
UGS Monitoring Wells

italic label is 2015
water-level elevation
O F2-05

F2-08
F3-01
F3.05
Faitié - - ‘ e pa‘-\n‘\\‘ = . WA o8P 1israor
G205 ‘
G2-22
G2-24
G225 ‘f ! 39%4500° 3 . siso0
Other 2015 Water Levels @@ % : : 7 ‘ Y/ /)
label is 2015 "';,’, ) s v/ ¢
water-level elevation P
® UGS
© USGS

'.,"/)-’{

L SI5268

Water-Level Contours | ? . =SV : A
label is water-level elevation & ) g 2 o E Explanatlon

Coniur yenn. 2015 Groundwater Levels

Both Interpretations - /
10-ftinterval - Iy 3 : Z Data Sources

—— 25-ftinterval . 7 y (i £ ) ¢ e UGS

—— 50-ft interval < : 5175 - : o U.S. Geological Survey

| 3FIrr g 7 7 o ad'apane "

Alternative Interpretations I : : e ; ’ Lot ¥, Groundwater-Level Ele
Alternative 1 e 5150 "/ / ; . } High : 5480
Alternative 2 | 0 5140 A 1 iy,

by } 2 Low : 4780
s H # )

5130
Groundwater-Divide

Interpretations ~ s 4 gy Groundwater Divide
S " =
Alternative 1 S e ’ 4 UGS alternative 1

Altemative 2 susss © =X i & f UGS alternative 2
Tenast 7 VA
Bjorklund (1967) ° % - ) i) ‘ﬁl“ : ====: Bjorklund (1967)
s12811 9 \ : % s ; v ivi
TEM Station 6102, s ; ] /) : ) : Surface-Flow Divide
2 J | gl Y7 300" Division of Water Rights

——— Administrative Administrative Divide
Boundary (Utah Lake to the north,

Sevier River to the south

f I Juab Valley surface drainage
0 05 2 | N £ l:] y 9
2 {7 91

&study area boundary

< Figure 16.
1114500
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Groundwater Level Change 1993 to 2015

Burriston,
Ponds

RANGE
Explanation
Data Source
© USGS 2015 & 1993
© UGS and USGS 2015; USGS 1993
4 ©® UGS 2015; USGS 1993
"% water Level Change - 1993 to 2015
(ft)
-53--45
“45-+-40
-40 - -35
=35--30
1-30--25
\ \ 25--20
G325 1 Il -20--15

(30), --10

_ Informal hydrogeographic area
(HA) boundary

Water Rights administrative
boundary

Stream

Reservoir
= Road
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Long-termm Groundwater Levels

UGS: B3-47 USGS: {D-11- 1)04bad- 2

o 4 E3-34 USG5 (D-13- 1)17cda- 1
ol Y P
JWASATCH RANGE 4 -,

y y 4 }\\*':“ 4 ] e

OTW ()

UGS F3-06 USGS: (D-14- 1) Gdbb- 1

Explanation

Rate of groundwater decline, past
15-20 years

(ft/year)
° 01-05
\ 24 O 05-10
o AN O 10-15
T O 15-20
O 20-4s

. Informal hydrogeographic
area (HA) boundary

Water Rights administrative
boundary

Stream
Reservoir
~— Road

A

UGS: H3-11 USG5: (C-15- 1)12aba- 1

I'igure 98
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Barriston
Pondy
-,

S

SATCHRANGE
'/ | Explanation
Data Source
©  USGS 2015 & 1993
© UGS and USGS 2015; USGS 1993
® UGS 2015; USGS 1993 )
| Water Level Change - 1993 to 2015 )
o) - 41 . 0-0.1
(ft) ok i
1-5
5-50
50 - 300
300 - 2100
Pumping density
(ac-ftfyr/ac)
| I o-0.02
. -5 , , | I 0.02-0.1
I -10- ; SN R I 0.1-0.2
5-0 P N 02-06
____ Informal hydrogeographic area /gt 0.6-2
(HA) boundary 0 T 2-5
__ Water Rights administrative 7 ; J 5-14
boundary : .y —— Stream
Stream 3 F N . Reservoir
Reservoir > ? g __.. Informal hydrogeographic area

— Road %4 4 | T (HA) boundary
; Water Rights administrative
boundary

e RORA

Explanation
Pumping well
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Pumping and Precipitation

g g 2

Precipitation (in/water-yr)

g
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Groundwater Pumping (ac-ftiyr)
Average Basinwid

T T
2010 2015

—=- OLSm=-52b= 488493 r* = 071

Groundwater Pumping {ac-fthyr)

500 550 600
Average Precipitation {infwateryr)
DNR
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Evapotranspiration
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North Juab Valley Wetland Evapotranspiration

South Juab Valley Wetland Evapotranspiration

Total Juab Valley Wetland Evapotranspiration

T
1950

T
1960
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1970 1980 1990
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Mot 8 ol I — iles

Explanation
Transition class
(1984-199¢ to 2000-2019)
Il rermanent
I nNew permanent
I Lost permanent
Seasonal

New seasonal
Lost seasonal
I seasonal to permanent
Permanent to seasonal
Ephemeral seasonal
Stream
== Road

“LoNG: -

39%500"

Nephi

13
Mona

173730"

2.7%
0.8%

363730 3370

33000

i

Chicken Creek Reservoir

Ligure 23. 111°4500°



Reservoir seepage over time

Modeled Mona reservoir seepage

Thiros Simulation
—&— Updated Simulation

Seepage to reservoir (ac-fifyr)

Modeled Chicken Creek reservoir seepage

Thiros Simulation
=& Updated Simulation

Seepage to reservoir (ac-fifyr)
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Creek Flow Over Time
Currant Creek flow by water year (Oct 01 - Sept 30)
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Storage change over time

Modeled Morthern Juab Valley Storage Change

—&— Updated Simulation
Thiros Simulation
Zero line

Storage Change (ac-ftiyr)

Modeled Southern Juab Valley Storage Change

—&— Updated Simulation
Thiros Simulation
Zero line

S~

Storage Change (ac-ftiyr)

T T T T T T T T T
1965 1970 1975 1980 1985 1990 1995 2000 2005
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Groundwater Budget

USGS
1993 (Table 6) Data Source
Recharge North | South | Valley Valley | North Valley
Nonirrigation-season streamflow loss 14,580 | 2920 | 17.500 7140 | 12,200 15,000 | StreamStats

3 T : r . -180 e 371 !
Unconsumed irrigation water and 10000 | 52 15.280 18400 | 4200 11-18% of GW! and SW

distribution loss ) diversion (Table 9)

Relationship derived from
Thiros and others (1996)

Precipitation Infiltration 4580 | 32 7820 7920 4% of Daymet Precip

Trrigation-season streamflow loss 910 960 450

Relationship derived from

5 subsurface 1 20, - 24,15 27, .
Eastern subsurface inflow 0,910 4.150 7,600 Thiros and others (1996)

Western ephemeral stream loss and
subsurface mflow

Total recharge 58,930 76,450 72,830

7950 10.790 10,810 StreamStats

Discharge Valley Valley

Wells
Total 20,370 18,000 | 24,000 37, Well model
Springs 3 380 800 0 Water rights
Currant Creek Seepage 13.870 13,100 | 6300 Reservoir balance (table 6)
Seepage to Mona Reservoir 8880 2200 7200 Reservoir balance (table 6)
Seepage to Chicken Creek Res Reservoir 3640 2900 0 Updated MODFLOW model
Evapotranspiration 7460 11,500 | 5300 Wetland SEEBop
Subsurface outflow (mostly to Goshen) 1890 800 200
Total Discharge 56,490 49,300 | 43,000
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