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Discussion Topics

" Brief Overview of
USGS Water Resources
Mission Area

® QOverview of USGS
Utah Water Science
Center

R " Streamgaging Methods
e 27N, and Data Access

Hiking to sampling site on San Rafael River, Utah
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Mission Areas of USGS

® Core Science
Systems

" Ecosystems "\
" Energy and Minerals ‘-V b PR
" Natural Hazards VN
" \Water Resources I’fﬁ k

John Wesley Powell, USGS
Director, 1881-1894
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https://www.usgs.gov/science/mission-areas

What We Do in the Water Resources
Mission Area

We work with partners to monitor, assess, conduct
targeted research, and deliver information on a wide
range of water resources and conditions including
streamflow, groundwater, water quality, and water
use and availability.

Our data are used to support management decisions
and to respond to emergencies such as floods and
droughts.
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USGS Utah Water Science Center

" WSC and Salt Lake Field
Office co-located in West
Valley City

" Field offices also in Moab and
Cedar City

" Surveillance Section
responsible for stream-
gaging and other basic data
collection

" Investigations Section
conducts hydrologic studies



https://gisgeography.com/utah-map/
https://gisgeography.com/utah-map/




Where We Collect Data
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Screen shots from USGS NWIS Mapper.




Overview of Utah’s Streamgage
Network

~150 stream gages are operated and maintained by 15
technicians in 3 field offices.
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o

é‘ 4 Og;gPar !
c % R 7 5Sandy

Sandy
N Do




0verV|ew of Utah’s Streamgage Network
Cooperators:

" Utah Department of
Natural Resources

= Utah DEQ

" Central Utah Water
Conservancy District

® Bear River Commission
" NSIP (USGS funded)

" U.S. Bureau of
Reclamation

"= BLM
B Other local entities

Screenshot of streamflow conditions for 10/19/2020 at 17:00
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Streamgage Operation: Stage

" Most streamgages
directly measure stream
stage (also called gage
height) every 15 minutes D o
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" Stage is the height of the

o R

water surface above a E -
reference level or datum == |
(more on this in a jiffy) =k
P TR e
e .':f:é__/ e
O Accuracy = +/- 0.01 ft or Streamgage at the Snake River near Moran,
Wyoming

0.2% of effective range
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Measuring Stage (gage height)

e

R

= a‘
Radar and Wire weight Staff Plate and CSG

Acoustic Velocimeter Pressure Transducer Electronic Tape Gage
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Stage and Gage Datum

ELEVATION IN GAGE DATUM

o=

7o Water qage _ﬂg:

4"'

_Elevation[of Stin, - Referer 4_\\\\ ‘ Surfa ce
reference mﬂ{ 4“\,,’
I/A\\'Illﬂ'

Gage datum, 0.000 feet

Gage datum is an arbitrary elevation assigned based on AR %,
a streams potential for scour. River stage is elevation ’
relative to this arbitrary gage datum. River stage

shouldn’t be confused with depth of water in the river. N A
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Stage and Gage Datum

B Stable reference marks
established at each

gage

" Survey runevery 110 3 81 L el i
YR B e e e

" Deviation from gage
datum usually caused
by frost heave, shelter
movement, and/or
flood damage.

ZUSGS




Gage Datum and
and NAVD88

" New policy
NERECERUEL
water surface
elevations,

Including stage,
must be reported
relative to
NAVDS88 by
9/30/2022

United States Department of the Interior

LS. GEOLOGICAL SURVEY
Reston, Virginia 20192

In Reply Refer to;
Mail Stop 436

January 27, 2020
Memorandum

Distribution: Regional Directors, Water Science Center Directors, and WMA Management

From: Donald W. Cline %
Associate Director for Water Resources

WATER MISSION AREA MEMORANDUM 2020.02 - Technical Policy

Subject: Policy on Accurate Geodetic Vertical Datum Establishment and/or Conversion for
Continuous Water-Surface Elevation Data for Streamgage, Tide, Lake and Reservoir, and
Groundwater-Level Stations

Purpose: The purpose of this memorandum is to require that all active United States Geological
Survey (USGS) continuous-record streamgages, tide gages, lake and reservoir sites, and
groundwater wells be represented by the most current vertical datum. As of the release of this
policy memorandum, the North American Vertical Datum of 1988 (NAVDES) is the most
current vertical datum in the contiguous

United States and Alaska. Hawaii and United States Ternitories have other independently defined
current vertical datum representations. The desired uncertainty for datum establishment and a
timeline to achieve compliance are presented to assure consistency, preparation, and
transferability to the future vertical datum identified as the North American-Pacific Geopotential
Datum of 2022 (NAPGD2022).

Scope: The scope of this policy is to establish a reliable and consistent process for determining
true gendetic elevations for all active USGS continuous-record stations that measure
water-surface elevation that is reported and published using the National Water Information
System (NWIS) Web interface (NWISWeb), The policy is intended to be in effect for the
foreseeable future and it is applicable to all Water Science Centers (WSCs) and Water Mission
Area (WMA) Divisions. Determining geodetic elevations at active USGS continuous-record
stations shall begin with the release of this policy memorandum and be completed by
September 30, 2022, Conformity and execution of this policy is reliant upon WSC Data Chiefs
and Field Office Chiefs, WMA Branch Chiefs, and applicable Project Chiefs and Project

Managers.




Streamgage Operation: Discharge

" Discharge measurements are
made over the range of stage
observed at a site

" A Stage-Discharge relationship
(Rating) is developed

M e vmi v um anz el " Stage is the surrogate
e Peviod of spprovad data parameter used to compute
discharge

— HNational Heather Service bankfull stape

&
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Measuring Discharge

" Discharge measurements
are made on a routine basis
(~6 weeks) and during flow
events (if possible; e.qg.,
annual run-off) to determine

Impacts to the

AR stage/discharge

e relationship.
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Measuring Discharge

T
-

.';.7 St T
Sg'&f'
Acoustic Doppler Current Acoustic Doppler Current

Profiler — Bank Cableway Profiler — Towed Boat

Salt Slug Injection

FlowTracker - Wading
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Quantifying Peak Stage and Discharge
for Large Flood Events

" High water marks and
channel cross-sections
are surveyed

" Survey data provides
peak stage channel
geometry, and slope

" Slope Area Conveyance
method provides peak
discharge

2 USGS




The Stage/Discharge Relation (Rating)

U.S. DEPRARTMENT OF THE INTERICR - U.S. GEOLOGICAL SURVEY - WATER RESOURCES

STATICN:10164500 AMERICAN FK AE UPPER POWERPLANT NE AMERICAN FK, UT TYPE:STHREAM RAGENCY:USGS STATE:49 COUNTY:049
LATITUDE: 402652 LONGITUDE: 1114053 NAD27 DRAINAGE RREA:51.1 CONTRIBUTING DRAINAGE ARER: DATUM:5950.00 NGVD29
Date Processed: 2016-03-15 13:27 By swreview
Rating for Discharge (ft3/s)

RBATING ID: 5.0 TYPE: stage-discharge EXPANSION: logarithmic STATUS: approved
Created by sjgerner on 06-18-2015 @ 10:47:17 MDT, Updated by angeroth on 12-23-2015 @ 11:11:35 MST

BATING REMARES: straight-line extension to lower end of 3.0
OFFSET: 5.53 BREAK,QOFFSET: (6.89,6.56)

EXPANDED RATING TABLE
Gage DIFF IN Q
height, Discharge (ft3/s) (EXPRNDED PRECISICN) PER
feet .00 .01 .02 .03 .04 .05 .06 . . . .1 UNITS

.70
.80
.90

1. 1.58 1.77 . . . 1.99
2. 2. 3.15 . 3. 4.03 4,35 . . . 3.15
5. 6. 6.60 7 7.93 g8.41 4.71
.00 10. 11. 11.65 . 12. 13.50 14.16 . . . 6.47
.10 16. 17. 18.48 . 20. 20.92 21.78 . . . 8.41
.20 25. 26. 27.31 . 29. 30.37 31.432 . . . 10.51

.30 35. a7. 38.26 . 40. 41.98 43.27 . . . 12.76
L40 48. 0. £1.48 . E4. 55.91 £7.44 . . . 15.14

.50 63. &5, 67.12 . 70. 72.30 74.07 . . . 17.66
.60 al1. 83. 85.28 . ag. 91.2¢ 93.30 . . . 20.25
101. 103. 106.1 . . .9 2 23.10
124. 127. 129.8 . 134. 137.4 140.0 . . . 27.80
152. 157. 161.8 . . .5 1 45.90

158, 203, 207. . . . . . . . 46.20
244, 249, 254, . . . . . . . 46.40
291, 295, 300. . . . . . . . 46.50
337. 342, 347. . . . . . . . 46.70
384, 389. 383. . . . . . . . 46.80

431. 435, £440. . . . . . . . 46.90
478. 482. 487. . . . . . . . 46.90
524. 529. 534. . . . . . . . 47.10
572. 576. SB1. . . . . . . . 47.20
619. 623, 628. . . . . . . . 47.20

GEE . &71. 675. . . . . . . . 47.30
713. 718. 723, . . . . . . . 47.30
761. T65. 770.

indicates a rating descriptor point




Issues Affecting the Rating
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Rating Shifts

® Changes (or “shifts”) in the stage discharge relation
occur when the control is impacted or the channel
scours or fills.

10109000 - LOGAN RIVER ABOVE STATE DAM, NEAR LOGAN, UT - DD: 1 Rating: 14.0
Rating period from 01052016

100
Discharge (ft3/s)



Discharge Measurement Accuracy

" USGS software Qrev, or manufacturer software, provides
estimate of error associated with Acoustic Doppler Velocity
discharge measurements

" Error associated with other discharge measurement
methods is assigned by Hydrographer and reviewed by
Approver and Auditor

in \/ « SysTest \/ & Compass/P/R \/ « Temp/Sal \/ 4 MovBedTst \/ &BT \/ ¥ GPS \/ « Depth \/ ¥WT \/ ¥ Extrap \/ « Edges \/ EDI \
Summary Details \/ « Premeasurement \/ Settings \/ ADCP \
Start Bank End  Duration(sec) _JotalQUft3/s) TopQ(ft3/s) MeasQ(ft3/s) Bottom Q(ft3/s) LeftQ(ft3/s) RightQ (ft3/s) X UREdge: 015/ 0.09

13:05:47 13:28:48 1240.0 X 13419.41 4465.77 31.18 19.10 : 0. Invalid Cells: 0.10

09261000_0_000_20190610130546_643482_40.409010N_109.235151W 13:05:47 R 13:10:45 298.6 X 13335.15 4577.72 21.15 15.12 e 3 Invalid Ens:  0.00

09261000_0_001_20190610131127_643482_40.409358N_109.234106W 13:11:26 L 13:117:22 3556 X 13309.47 4389.79 3451 18.04
09261000_0_002_20190610131841_643482_40.409010N_109.235156W 13:18:41 R 13:23:27 286.2 y 13436.15 4367.43 51.95

09261000_0_003_20190610132349_643482_40.409359N_109.234097W 13:23:49 L 13:28:48 299.7 . 13596.87 4528.15 17.10

Invalid Data 95%

(=]

Edge Q95%

o

Extrapolation 95% X

Depth (ft)
-] o - N o

»H
Water Speed (ft/s)
Distance North (ft)

Moving-Bed 95%

-
o
N

-
N
o

Ensembles

Qrev error analysis



Gage Height Uncertainty

" Accuracy of gage height
readings assigned to
discharge measurement is
considered when assessing
overall measurement
uncertainty.

" Can have greater uncertainty
at higher flows

® \Wave action
® Drawdown

2 USGS
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Overall Measurement Uncertainty

= All sources of uncertainty are considered when
measurement quality rating is assignhed
Excellent: +/- 2% Good: +/-5%  Fair: +/-8% Poor: +/-10%
USGS 09261000 GREEN RIVER NEAR JENSEN, UT

CAETECRG R Gl Tl TER GOl Surface-water:  Field measurements

Uintah County, Utah Qutput formats
Hydrologic Unit Code 14060001 HTML table with channel data

Latitude 40°24'34", Longitude 109°14'05" NAD27
Drainage area 29,660.00 square miles
Contributing drainage area 25,400.0 square miles Tab-separated data with channel data
Gage datum 4,758.00 feet above NGVD29

HTML table without channel data

Tab-separated data without channel data

(Graph of data

Reselect output format

Stream Gage GH Meas.
Meas. Time Measurement ~ Measuring ,, flow s Height < Change % Duration 2 Meas.
Number ~ Date Time % | Datum ¥ | Used? ¥ | Who ¥ || Agency 7 | (ft3/s) (ft) (ft) (hr) Rated Control

2020-03-04 13:54:10 ELR
2020-03-04 13:16:51 ELR
2020-01-23 11:04:32 ELR
2019-12-17 14:48:54 ELR/ETR
2019-11-14 14:28:01 ELR/ETR
2019-10-07 13:38:17 ELR/ETR
2019-08-29 09:03:05 ELR/BETR
2019-07-23 12:43:33 ELR/NML
2019-06-10 13:17:17 ELR/MLF




Data Pipeline

Streamgage

Command and Data
Acquisition (CDA),
Wallops Island, VA

Internet
Transfer

Mational Water
Information System
(NWIS)

&

USGS



Data Processing and
Review

Utah Water Shifts and Shifts and
Science Center — corrections 888 corrections
NWIS data base applied updated/finalized

(Analyzed)

Continuous stream
stage

Record is

Periodic discharge
measurements

NWISWeb Approved reviewed for

— Approval

USGS 10155280 PROVO RIV AT RIV ROAD BRIDGE NR HEBER CITY, UT

Record is
Audited

ar r
a5 12
2016 2016

— Gage height === Period of provisional data
=== Period of approved data M Heasured gage height




How to Access Data

@ USGS Water Data for the Nation X +

&« C {t & waterdata.usgs.gov/nwis * B B N 2

USGS Home
Contact USGS
Search USGS

@ Click to hide News Bulletins

. Introducmghe Next Generation of USGS Water Data for the Nation
s Full News

USGS Water Data for the Nation

Search for Sites With Data Introduction

These pages provide access to water-resources data collected at approximately 1.9 million sites in
urren ) ) ) all 50 States, the District of Columbia, Puerto Rico, the Virgin Islands, Guam, American Samoa and the
Sit th real-t t surface-wat dwat ter-quality data_ . . . . .
\ Conditions R ket e B Commonwealth of the Northern Mariana Islands. Online access to this data is organized around the
categories listed to the left.

Descriptive site information for all sites with links to all available water data for individual sites The USGS investigates the occurrence, quantity, quality, distribution, and movement of surface and
underground waters and disseminates the data to the public, State and local governments, public and
y 3 private utilities, and other Federal agencies involved with managing our water resources.

: Aap of all sites with links to all available water data for individual sites. -
i Tutorial

Frequent Searches By Data Category

Surface Water Water flow and levels in streams and lakes.

Groundwater Water levels in wells.

Water Quality

Chemical and physical data for streams, lakes, springs, wells and other sites.

Water use information.

National Water Information System:

waterdata.usgs.gov/nwis




How to Access Data

— Predefined displays -
Introduction

Daily Strea

Tuesd

&USGS
Explanation
® High
® - coth percentile
@ 76th - soth percentils
€ 25th - 75th percentilg
@ 10th - 24th percentils
® - 10th percentile

. Low

) not ranked

ZUSGS

Real-Time Water Temperature,

October 20, 2020 13:30ET

Explanation
Al AN SR A N G, SN s

<1 | 1-49 | 599 10-199/20-299) 3035 | >35 |NoData
“cond | ot | 0o. | tun | niwste | piscr | Coiorooit | surovates

R Site operated on a seasonal basis or currently is not operating.
No values are available for the last 6 hours.

The "Real-time"” map tracks short-term changes (over several hours) of water quality. Although the general appearance of the map
changes very little from one hour to the next, individual sites may change rapidly in response to major rain events or to reservoir
releases. The data used to produce this map are provisional.

Animate national map by current Month, or last 12 months

Current conditions nationwide can be accessed
via


https://nwis.waterdata.usgs.gov/nwis/rt

How to Access Data

DESCRIPTION:

Latitude 37°09'02.44", Longitude 109°52'00.08" MADE3
San Juan County, Utah, Hydrologic Unit 14080205
Drainage area: 23,000 square miles

Datum of gage: 4

USG5 18136560 HEBER RIVER AT GATEWAY, UT

AVAILABLE DATA;

Halls R T
: i | Daily Data O
Lrossing Temperature,
Temperature,
Discharge, cub|
Specific condu
Specific condu
pH, water, unfi
Turbidity, wate|
Suspended sed
Suspended sed
Diilz Statistics.
Temperature,
Discharge, cub)
Specific condu
Turbidity, wate|
Suspended sed
Suspended sed
Monthly Statist
Temperature,
Discharge, cub|
Specific condu
Turbidity, wate|
Suspended sed
Suspended sed
Annual Statisti
Temperature,
Discharge, cub
Specific condud
Turbidity, wate|
Suspended sed B
Suspended sed
_ Peak streamflo 1892 1984 1916 1928 1948 1952 1964 1976 1988 2008 2012
® springs Field measure
@ Atmospheric Sites Field /Lab wate
Water-Year Surfitiiary ou oS
Revisions | available (site:1) {timeseries:0)

per second

Annual Peak Streanflow, in cubic feet

@ Other Sites

%USGS NWIS Mapper is a convenient and intuitive way to access basic
- hydrologic data collected by USGS



https://maps.waterdata.usgs.gov/mapper/index.html

USGS 08379600 SAN JUAN RIVER NEAR BLUFF, UT
({Drainage area: 23000 square miles. Langth of Record: 94 year)

Overview Groundwater Surfd
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= USGS Watermttch

Last updated: 2020-07-06

GRAND STAIROASE-
ESCALANTE =
NATIONAL MONUMENT,

g . . @) Ute Mduntan Southern Ute
O e 7 Res ervnmn RGSHVH(H

\ oa 4 A ‘ 3 2 g‘e'"',',""""',"T."1\Pov.ml"',"f"""""'r","," -
ID Station Stage | Discharge | Class Percentile % Median | % Mean Date
09180000 | DOLORES RIVER NEAR CISCO, UT 7.03f | 81.21ts Below Normal | 11.88% | 2357% 15 48% 2020-07-06 12:45:00

09180500 COLORADO RIVER NEAR CISCO, UT 2611t 4740 ftils Below Normal 24 68% ‘ 46.7% 40 98% 2020407-06 12:00:00

® Each Water SC|ence Center has a web5|te where our local
Federal and State cooperators are likely to access data and
publications.




Stream Stats

B Provides basin delineations, basin characteristics, and estimates of streamflow
statistics

" Provides information for gaged and user-selected ungaged sites on streams

ZUSGS o s.gov/ss/

SELECT A STATE / REGION > } Layers

e o
i S
| Base Maps

Step 1: Use the map or the search tool to
identify an area of interest. At z00m level  or
greater State/Region selection will be enabled.

wiM

USGS Home Contact USGS Search USGS
Accessibility FOIA Privacy Policy & Notices




Summary

" The USGS Water Resources Mission Area
operates streamgages nationwide using
consistent, published methods.

" Data is available to all and easy to access.

" Many partners contribute funding to our
streamgaging program.




Contact Information

Ryan Rowland
USGS

Utah Water Science
Center
Office: 801-908-5036 |

Cell: 801-573-8716 = =
rrowland@usgs.gov | ,, '’ -

-
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