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Plan, conserve, develop and protect
Utah’s water resources.
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Division Organization

Development

Planning Branch Branch

e Technical Service
e River Basin Planning
e Hydrology & Modeling

e Design & Construction
e Geologic Investigation
e Project Funding

Water
Education,
Efficiency &
Engagement
Section
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Water Data in Utah Under Scrutiny

* A Performance Audit of Projections of Utah's Water
Needs — May 2015

* An In-depth Follow-up of Projections of Utah’s Water
Needs — December 2017

» State of Utah Water Use Data Collection Program
Report — January 2018
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Water Budget Model

RRRRR

Provides data for Utah‘s
river basin planning areas
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Derived from summaries
of individual subarea
models
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Water Budget Analysis

Example: Gunnison Subarea
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Graphic of Model Logic

> Municipal and Agricultural Demands

Reservoir Operations
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Excerpt of Gunnison Model Code

! CCDE FOR GUNHISDHI HCDET

"Tpper SanPitch River

X3, JE)=0X (2, J,EK)+QX (1, J,K)
XS, JE)=0X (4, J,E)+QX (3, J,E)
QE(7,J,E)=0X (5,7, K)+QX (8, J,K)
oxX{9,JEy=0X({7,J,EK)+QX (3, J,K)

'3ilver Creek Riwver

CLLL MUMEUE (3)

QE(13,J,K)=Qx(14,J,E)+QX (13, J,K)
o¥(le,J,K)=(MLX (0.0, ABDEM(3)-Q¥X (15,J,K)) ) #*EhortFac
(17, J,Ky=0X (16, J,K)+0Q¥X (15, J,K)

CLLL ABRSUE(3)

Gunnison Model Data Management

File Program  Background  Help

EdS 4R e

General | Inflow | Minimum Flows | Riparian | Hydro Power | Inflow/Outflow | Plt Info | QX Output to file | Calibration |

General Water Budget Main Data Entry Screen

Printed Output Page Heading

QX(24,J,K)=QX (22, J,K)+QX (23, J,K) Gunrison 05-01-00
i iti - 1585 - 2014
Below confluence Silwver Creek and SanPitch Vearsto be simulated Intial year: End year:
'"Proportion water from 5ix Mile Creek |
1Above Gunniszon Reservoir to QX330 G¥ MNo.  Order Description il
SELECT CA3E (K) 3 10 Tributary gaugsd flow 10208500 3
CASE (l:6
l: ) 2 20 Impaort flow from Scofield gauged 05305600
Q¥ (30,J,K)=.5"QX (22,0, K)
0¥ (30,J,E)=.25*QX (29,7, K) 4 40 Import flow from Huntington (Hurtington4o-Gunnison)
END SELECT 5 h0 Combination flow of Che3 and Cod
OX (45, J,E)=0X (29, J,E)-QX (30,J,K) = — ; — e e el e =
'Find Inflow to HNine Mile Reservoir Make beginning and ending soil maoisture the same? 10000 herations allowed Printout Lines/Page o5
SELECT CR3E (K) Program File Mame Gunnison Excutable Fle Mame Gunnison Prirtout Fle Name  Gunnison
CASE (1l:&) (Mo estension please)
Please select from among the possible basins and then sub-areas in order to limit selections for the water budget. Onby
Basin: those land areas, municipalties, or fparian areas that intersect selected sub-areas will be available for selection.
Select Sub Areas for Analysis Selected Sub Areas
oAl 00-01-01 Grouse Creek Subarea Subarea Mame Type Year:
00-01-02, Park Valley } -
00-071-03, Curlew Valley 3 05-01-00 Gunnison Water Year {Oct1-Sep30)
00-02-01, Morth GSL Desert
00-02-02, South GSL Desert
00-02-03, Deep Creek
00-03-01, Snake Vallzy &
Reservoir Data | | Agricutural Data | | Municipal Data
DNR .
o Division of Water Resources 12




Water Budget Output

Data tables

T SQLQuerylsql - NR
File Edit View S5SMSTools Query Project Debug Tools Window Help

P - (S @ | D NewQuey [y iRl G| # Da B9 - - 2

Gunni=zon 05-01-00

OUTETT ITMMARY TRAELE

Output files

EAGE WO. &0 O0&-07-2018 16:Z8:37

OCT WOV DEC JAN FEE  MRB AFR MRY JON 0 JUL  RDS  SEP £S5
! waterdata +|| ¥ Execute P Debug ™ o 15 =&
P | | || g a3 =8 L TTOLOEICAL DATA
Object Explorer 5QLQuenyl.sql - NR...H\craigmiller (57)) TEMPERATURE ([E6 E.) 48,8 36.3 257 253 8B 3B.B 45.F 54.F £2.1 L0 ES.0  ED.T  47.3
CHOPLAND FRECIEITATION |INCHES) 1.17 0.85 1.17 ©0.87 1.08 0.8¢ 1.1 1.04 0.7 O0.67 0.78 1.08 11.74
Connect~ 3 3d m "7 [#] £ |f**+**** script for Select] AEVERAGE ABEA PRECTPITATION |INCHES) 1.66 1.5¢ 1.8 1.74 1.70 1.71 1.0 1.6l O0.87 ©.81 1.14 1.4F 18.13
-|SELECT TOP leae [ID
E dbelmport [RDt] (0] TRIEUTARY FLOWS
¥
H dbolnflow [vr] Tributary gawged £low L0Z0ES00 162 161 163 157 14 208 G4E 3684 1076 315 148 1ET 7004
=] dbo.lAData ! MID Estimated pour point tributary inflow 7 5L 44 41 51 105 333 534 EBS 147 10B g1 1843
= dbo.LandUseByAreaC - [MID] Gaged tributary inflows to =tream =y 411 343  Fo4 ZE4  2EE 370 1008 537¢ 553 1876 758 485 1EBGE
b.LandlsebyArealrop *['-A]I Gaged inflows of Zix Mils Creek (Waze 600 562  S08 4§57 287 580 1308 5254 €623 768 1187 TIE  Zlp4:
3 dbo.LlandUseByAreaYear »[Basin] Gaged tribusary flows of Twelve Mile B31 €35 583 S48 500 771 D34F G367 4653 D4SE  1ZAZ o1 ZROOL
H dbolandUseByCropYear s [Subarea] SUBTOTAL Z0EL 176l 1602 1470 1320 2014 5648 F1315 1BZ4E  TSEE 3485 2326 EEE4E
=1 dbo.LandUseByHUCYear . [IETT]
=1 dbo.LU_BENEFICIAL_USE » [CEFF] HECETE
oL - [D1] Import= to San Pitch River through Gu 205 154 23 7 € EEE  2E5  16% a1 &1 77 €0 1783
= dbolU_SOURCE_TYPE }[DE] ETETOTAL 05 153 23 7 €  EER  3E5 162 a1 3 77 €0 1783
= dbo.ModelAreas ! D3
=1 dbo.ModelBasinln - [03] EHECRTZ
: : . [D4] Exports to Sevier Bridge Subarea thre -623  -370  -400 -384  -380  -417 -3050 -5755 -5E70 -4006 -3038 -Z018  -Z7CED
E dbo.ModelBasinOut . [D5] Gaged Exports Through Old Field Canal -481 -226 -158 -84  -64 -110 -B57 -1306 -1238 -1165 -781 438  -gB10
H dbo.ModelBudget . [D6] Ewposts through Sunnizon/Fapette Cana 0 -2l -BEE -1075 -1155 -l200 -1140 -G27 0 0 0 ¢ -7155
= dbo.ModelCalibrate -——z SUETOTAL -1105 -1287 -1523 -1553 ~-1608 -1727 -50846 -B0Z0 -6B0E -6071 -47E0 -Z446 -42045
E dbo ModelBecutionCrder THCACED FLOWE
EH dbo.ModelExport Ungaged tributary inflows to stream = 1013 451 21 108 1€ H 356 1111 182F 2473 E3E0  180E 11725
= dboModellmpot & D Ungaged tribucary inflow to stream =y 7604 3107 1373 €55 283 £ ZEZE 7180 15771 18030 18107 1513Z  DICED
= dbo.Modellandarea 1 18070 | 2013-01-23 00:00:00.000 STUETOTAL gELT 2558 1563 7é4  2Z8 4 3181  B210 17583 21411 1437 16825 10471F
= dbo.ModelLand 2 18071 2013-01-23 00:00:00.000 TRARSEASTH IMECHTS
H dbo.ModellandQxup & 18072 2013-01-23 G0:00:00.000 Import flow from Scofield gauged 0830 140 1zz 110 1 &7 140 TE 328 404 742 545 255 3053
= dbe.ModelLandRet 4 18073 2013-01-23 00:00:00.000 Import flow from Huntington (Huntingt o o 0 o 0 o 13 B4 300 54 3 4E0
. . Import flow from Joes Valley (JomsTal 0 0 0 0 0 0 E4E 1167 4184 757 48 5 E410
= dbo.ModelMainstem 5 18074 2013-01-23 00:00:00.000 Import flows from Ferzom 20 o 0 0 0 0 g 43 108 48 10 g
E dbo.ModelMinFlow 5 18075 2013-01-23 00:00:00.000 STETOTAL 160 1z 110 -1 &7 140 245  1EEE 4007 1601 €06  ZE4  1D1EZ
3 dbo.ModelMinQXdown 7 18076 2013401-23 00:00:00.000
. BESERVOIR OPEFATION
3 dbo.ModelMinQXup 8 18077  2013401-23 00:00:00.000
& dbo.ModelMinRes 9 18078  2013-01-23 00:00:00.000 Gunnizon Reserveir
H dbo.ModelMonLandShortPl 10 18079 2012401-23 00:00-00.000 N¥ET EVAPCBATION ?1|.11.1Li.:m1. F.e:fnnn:i.r: -E7 -1 a1 o -18 -7 =153 -308 -34F -340 -F6T  -103 -1685
B dbo.ModelMunGroup Pl —— +/- STORASE Sunmizon Bezszveir -T867 -ZE50 -1488 -1121 -GBE 650 433 1353 2400 2037 100 -3 7
£ r:r-| dhnMDdElMTnNDnCDmT @Quer}r executed successfully. Hinemile Resezvodir
FET EVARODBATION Minemile Baservoir -7 -1z C 2 -5 -1z -3l  -&0 -8Bl  -B3  -E3  -48  -42€
+/- STORASE Hinemile Bemervoir -1z3 -1z -78 -8 -13 -4  -1%  -BR -134 378 354 -ao 43
TOTAL SUEAREA SUPELY 7276 1BEE  E70 -264 -BB0  ZEC  46BY [I4EB0 95803 F7451 IZEIEOD 16036 140480
DNR L
Division of Water Resources 13



Water Budget Data Inputs

Gridded Precipitation

premnldinch

Yalue
P¥ High : 73.7051

Low : 3.94528

.

Gridded Temperature

i

H

Value
™ High : 66.9893

||
Low : 19,7933

Mean Air Temperature

DNR
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Region-specific crop
coefficients for Blainey Criddle

Consumptive Use of

Irrigated Crops in Utah

Research Report 145

Utah Agricultural Experiment Station
Utah State University
Logan, Utah

Groundwater use
proportioned to subareas

GROUNDWATER
CONDITIONS
IN UTAH

SPRING OF 2016

COOPERATIVE INVESTIGATIONS
REPORT NO. 57

UTAH DEPARTMENT OF NATURAL RESOURCES and
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY

1.5, GEOLOGICAL SURVEY

o

Division of Water Resources
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Gauged stream flow

USGS Surface-Water Daily Data for Utah

Click to hide state-specific text

UTAH

Choose Site Selection Criteria

Choose from the following criteria to constrain the number of sites selected.
preselected below and will default to surface water on the following page. If
and no additional specifications are defined on the following page then outpui
have daily values data.

Surface-water daily data example.

Site Site Site
-- Location —- -- Identifier —- -- Attribute --
@ County B Site Name ¥ B Site type
B Hydrologic Unit (by Code) B Site Number B Drainage area
@ Hydrologic Unit (by Name) @ Multiple Site Numbers
@ Lat-Long box B Agency Code

A File of Site Numbers

USBR reservoir and canal data

Reservoir
FLAMING GORGE RESERVOIR

Reservoir: FLAMING GORGE RESERVOIR

Select Data Type:
#' Daily Data
Monthly Data
* Most Recent Data

Previous (120 day(s) (7-120)

Archived Data (= 120 Days)

Year Meonth Day
Earliest Date: | 1962 - nmr 1

Latest Date: 2017~ 2 v 23 v

Output (Name (Units), (Earliest date - Latest date}) Output Format
Elevation (feet) (12-01-1968 — 02-23-2017) ® Graph
Storage (af) (12-02-1962 — 02-23-2017) Data Table
EVaDDraﬁUn [af_:' (11-01-19562 — D2-23-2D1T:’ Graph with Max/Min Values*
Inflow™ (cfs) (12-03-1962 —02-23-2017) Data Table with Max/Min Values

Unregulated Inflow*** {cfs) (11-01-1962 — 02-23-2017) Download Data to Excel

Power Release (cfs) (10-01-1963 — 02-23-2017)
Bypass Release (cfs) (02-03-2004 — 02-23-2017) -

Submit Reset
Spillway Release (cfs) (02-03-2004 — 02-23-2017)

Total Release (cfs) (11-01-1962 — 02-23-2017)

DNR,,

Division of Water Resources
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Regional/State data sets

¢ Sevier River Water Users Association

VIRTUAL RIVER BASIN

Home Reservoirs Rivers & Canals *+ Maps Weather Cameras
Home  Reservoirs } Teacup Diagram of Resenvoirs
Otter Creek Sensor
@ 26.526/52.700 AF Panguitch Reservoir
iioT e Reservoir Capacity
Panguitch
@ 11.721/23,730 AF Otter Creek Reservoir
48% Full Reservoir Capacity
2l Reservoir Height 30.88 # > - .
he 2082 i Reservoir Height Otter Creek Reservoir
13.71 f Reservoir Height
;"’ Panquitch Reservoir
Piute Reservoir Height
@ 20,851/68,TE5 AF . .
455 Full Elute Re_5er1.rtn|r
eservoir Capacity
RDF}“"‘ FDE? B - Reservoir Height
391200 A7 0 = 57.53 ft Piute Reservoir
2% Full Reservoir Height

Height-1.44 f @

Rocky Ford Reservoir
Reservoir Capacity

Rocky Ford Reservoir
Resarvoir Height

Yulxa
@ 5.200/235,145 AF
486 Full

@ Height 22.83 fi |

Yuba Reservoir (Sevier Bric
Reservoir Capacity

Yuba Reservoir (Sevier Bric
Reservoir Height

DMAD Reservoir

Reservoir Capacity

Reservoir Capacity
@ 5,138/10,800 AF

47% Full ;
4 Res. Cap. DMAD_RE;EWDW
[0 Reservoir Height §0.12 ft @ 234713, 716 AF Reservoir Height
83% Full Gunnison Bend Reservoir

@ HGT 8.22 fi

Hourly Average Reserveir Capacity

Gunnison Bend Reservoir
Reservoir Height

In Addition

Soils Data

Subarea Irrigation Efficiency

Riparian Vegetation

Reservoir Elevation-Area-Storage Tables
USGS StreamStats and Area Altitude
Flow Estimates

Water Rights Canal Flow/Reservoir Data
Water users and distributors

uran
DNR
At

Division of Water Resources
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Water Budget Data Uses

Budget data appears in
basin and statewide
water plans

Water Supply

Category (acre-feet)
Total Precipitation 61,500,000
e ™ oz
Basin Yield 7,711,000
Compact Decreases 535,000
teeae & Difes ibhciw 135,000
Supply 7,311,000
GSL Evaporation 3,000,000
Other Natural Depletions 998,000
Available Supply 3,313,000
Agricultural Depletions 2,175,000
M&I Depletions 443,000
Yield that flows out of state 695,000

DNR
At

Division of Water Resources
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Agricultural

Budget data is used to
analyze how and where
water is used. This is
valuable information
for water planners and
providers.

E'E%} Division of Water Resources 19



Flow diagrams

Legend

(1000 Acre-Feet/Year)

mUintah Basin

Il Streams and Rivers

| Export
I Flow (Gauged & Ungauged)
Il Diversion
I strawberry Collection System
[ Evaporation

Streamflows (1989-2012)

uTAH

DNR

Division of Water Resources
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Budget data is used as input to
other models like our Great Salt
Lake model. The depletion from
current uses was used to create

this graphic showing modeled
years below various elevations.

18
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Reservoir data
(evaporation, inflow,
outflow, elevation-
area-capacity tables,
etc.) for over 100
Utah reservoirs.

BE%} Division of Water Resources 22



— Manufacturing and
Agriculture | | Industry 1,016,000

4,500,000

Answers questions by

researchers seeking — Public Community

Systems 750,000

information.
— Residential
573,000
)
Hi . Ha? |1| Y 9= ) )
7RO o Ay (€ G b
Public Non-Community Systems and Self-supplied Industry 258,000 Qutdoor (n Un'pﬂtﬂbIE}
Domestic Wells ' 7,800 176,000
. Outdoor (potable)
Commercial 104,000 * 209,000
Institutional 54,000 -
“|ndoor 188,000

Industrial 19,000 —

DNR,, | L
- | Division of Water Resources 23



Data for interstate agreements
and compacts

Annual agricultural depletions for the Bear River Basin

Total
Subarea Subarea Hame Depletion Idaho Utah  Wyoming
01-01-01 Bearlake 47613 40413 7206
01-01-02 SodaSprings | 5158 I T N
'3'1'5'1'3'3 Oneida = 20,292: 20,292
f_'}:‘?_?!:‘_?_'f!. Cache valley @ . 210,669 79,308: 131,362
01-01-05Maled = 34,693 34,665 28
‘3.'}:.‘?.}:.‘.?.'.'?.. Tremonton @ . 148,627 a4 198,023
01-01-07 BrighamCity @ 39 AT 30 A7
‘f.'}:.‘?.%:.‘.?!}. Cokeville ~ © 15,837 LAST: 14,100:
01-02-02 ‘ThomasFork & 8541 6,918 1,623
f_'}:‘_-’_'_%.._‘_?_'.%. Bvanston ¢ ... 13,329 Leiz: ... 11,717
01-03-02 ‘Randolph = 57426 37,426
Total | 601,672 186,758 387,173 27,740

D T T T L T T

DNR

Division of Water Resources 24



Water Budget 2.0

-
" The Future |

NEXT EXIT N J
; ; ; I :-

 We see some reasonably possible upgrades in the near future.
 Some technologies already exist, others must be created.

Division of Water Resources
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* Gridded region-wide ET

* Monthly grids for each
—Crop
—Riparian type

—Open water surface type

* ASCE Penman
—NASA datasets
—Corrected to stations

* OpenET?




Data Sharlng Applications
e s .

Open Data Home About M & l'Data~ Land Use~ Links Contact

Utah's Open WaterData

Publicly available data provided by the Utah Division of Water Resources

Our mission is to Plan, Conserve, Develop and Protect Utah's Water Resources.
The Utah Division of Water Resources (DWRe) is charged with providing comprehensive water planning for the state. DWRe carries out various planning activities that identify future

water needs, and assists our partner entities in meeting those future needs. Additionally, the Division maintains water supply and land use data for each river basin in the state, which
is available on this site for public use.

Featured DWRe Applications

=

Open Tap: Utah's
Water Data Directory

Open Tap: Utah's Water Data Directory

e Open Tap is the Division of Water Resources' one-stop shop for water-related data and conservation information. This
B e OPEN TAP application increases transparency and data access and provides a useful tool for researchers, water professionals, and the
' public.

http://dwre-utahdnr.opendata.arcgis.com/

uran
DNR

Division of Water Resources
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Western Area Data Exchange (WaDE)

(— > C @ © & httpsy//www.westernstateswater.org/wade/map-app/ B -9 &% n O &

NEWS MEMBERS ABOUT WSWC CONTACT US

HOME MEETINGS NEWSLETTERS POSITIONS LETTERS PUBLICATIONS WESTFAST WADE Q

Thanks again to our WaDE partners who are plugged into WaDE and willing lo share their valuable dala with our users!

o g )

j +
Water Data Exchange (WaDE) Central Portal - | L - L LI S
Beta "'I!ﬂ;il-‘dt-!u'-' . ‘ : MOETH DAKOTA
- [ _ O TANA Rt
regans within sach slabe. [hcking on the ctsiog ek scomses [0 Wik 3
Lo GHUTHO WSETA0R. W Ieraets B L ID-0
S o T Byl of cLEL R ' e By b i poea
SperC I ERT N pehin th epon = G REAT
Y
5 - PLAINS
sty £ bk witfies Ten [ Salibegg aliove i ri? 82 reke e ! i"}__"_'.?' e - ;
thons datadets dhractly Ao E5a plabl sgency Snd view basic PR F—-T‘\'_._ 'E\“—_ HpLTE DAKOTA
! " . ] n Wrporeng Reeer Rauns W Poirra
LA 55 & b MAOTE ENTHS (LS LN D BOESLED REGON U (e egharm
weL i ek LMy KL (L 1Tl ¥ TR : Wil itk
HOW DOES IT WORK? =
-l . BANIN

=S

HIEEASKA

et wrants KANSA

1# 1his b your first visie to WaDE, pleade itep 5 ¥ 1 5TA
" & Sy % R "
thegugh the shart tutorial below for an owendew < | t"f T~
of what type of data are accessible within the & NEA .
WalDE portal, how bo MCoess them, and what fd b Bt o 3 LEW safilvd o
thesdr lemitations may be. Enjoyt " dl-alsmaT L | 8 PLATE N (L
[T+ N 5 [ ———
- [r— T, i, EPA -

L Al acbnem Cfmpne | = .

Greetings! Welcome to the Water Data Exchange (WaDE) Central Portal Gateway. In order to access the WaDE portal we ask that you first register with
the WSWC. This allows us to not only provide some security for WaDE web services, but also allows us to work collaboratively with users, who can

provide feedback and also receive updates as the WaDE data schema evolves.

DNR Division of Water Resources 28



USGS - Estimated Water Use in the U.S.

WATER USE

,"‘ Water-use home

Summaries
« Total water use

« Groundwater
« Surface water
« Historical trends

Water use by category
= Public supply

= Domestic

= Irrigation

= Thermoelectric power
« Industrial

= Mining

= Livestock

» Aguaculture

Data downloads

Publications
« MNational

« State
« Methods

Estimated Use of Water in the United States
County-Level Data for 2010

The current best estimates of county, State, and national water-use data may be downloaded from the
National Water Information System Web (NWISWeb) interface, Water Data for the Nation. Data on
NWISWeb may have been revised from previous publications such as Circular 1405.

These data files present water-use estimates by county for the United States, the District of Columbia, Puerto
Rico, and the U.5. Virgin Islands which support the State-level water-use estimates published in USGS Circular
1405, Estimated Use of Water in the United States in 2010. Publication data files for other 5-year reports are also
available.

The summary of category changes and the water-use terminology page may also be helpful.

Comprehensiveness of data collection for 2010

All States provided estimates for public supply, domestic, irrigation, livestock, aquaculture, industrial,
mining, and thermoelectric power water use. All States also provided estimates of public supply
deliveries for domestic use,

All States will have estimates of the total population served by public supply. States optionally may have
estimated public supply population served by groundwater and surface water.

All States will have estimates of total irrigation. States optionally may have estimated subtotals for crop
irrigation and golf-course irrigation.

Mo consumptive-use data were collected nationally for any of the cateqgories for 2010.

Mo commercial water-use data were collected nationally for 2010,

Mo wastewater release data were collected nationally for 2010,

Mo hydroelectric power instream use data were collected nationally for 2010,

Public-supply deliveries for commercial, industrial, and thermoelectric power were not collected nationally
for 2010,

DNR
At

Division of Water Resources 29



Thoughts About

 OpenET
* |[nternet of Water
« WaDE

* Previous Presentations...

Division of Water Resources
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