a USGS

a changing world

Hydrolo ainages

Ha ee

Hank J Survey

U.S. Department of the Interior
U.S. Geological Survey



WYOMING

OREGON#/2 7 ~ IDAHO
: Boise

Harney . =
Basin

 Lake

Great.gg e
Salt (ﬁ?g%p{ﬂ
ot Salt YA
Salt Lake kake o
Desert Gty Pk

—

Sacramento D/ aA&’
Tahog

n /AUl v Escalante ./ £

Desert ..

| 4
5 ooty AT
| co'\o' ARIZONA |

Francisco

CALIFORNI Léé“\’?égas

Image credit:

% USGS By Kmusser - Own work, Elevation data from SRTM, all other features from the National Atlas. Rand McNally, The New International Atlas, 1993
[ 3

used as reference., CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=12079426




Coarse-grained
sediments

Fine-grained
_ sediments

Bedrock

Foulie
Graben

NOT 70 SCALE

Image credit:
Robson, S. G and Banta, E.R., 1995, Ground Water Atlas of the United States: Arizona, Colorado, New Mexico, Utah: U.S. Geological Survey
Hydrologic Atlas 730-C.




WYOMING

 Lake
2 Abert

Evaporative
lakes form
adjacent to
well-watered
uplands

Francisco

|

1 | L 5

i | v 5 'y
: { 3 -

r‘ " » :‘n‘ T

A ; . : ; L TN ;

g Vi T T 4 <

* o o i g .‘ lb
) iy o ¥ IS 4 . ) - “
L i < 2
. 7 3 {i 4 @
pagasr 1 ¢ % , - X
& = 1 %
N RN st
g
[

s A UTAH |
"NEVADA oratinthe st

77 ¥ R |
co'° ARIZONA |

CALIFORNIA Lés Vegas

Image credit:

% USGS By Kmusser - Own work, Elevation data from SRTM, all other features from the National Atlas. Rand McNally, The New International Atlas, 1993
[ 3

used as reference., CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=12079426




"Bend

Mean annual
precipitation,
1981-2010

- High : 147 in.

Low : 6in.

“Prineville

'Lakeview

[ Canyon
City

Copyright:©'2014 Esri




>

QLG

FIUIC

5O

“Prineville

"Bend

Range of

precipitation

in Harney
Basin

Mean annual
precipitation,

1981-2010

- High : 147 in.

Low : 6in.

'Lakeview

[ Canyon
City

Copyright:©'2014 Esri




[ Canyon

“Prineville

"Bend

Range of
precipitation ~ 9 inches
in Harney
Basin

Mean annual
precipitation,
1981-2010 'Lakeview

- High : 147 in.

Low : 6in.

R
N (
Z '5 ;i r N Copyright:© 2014 Esri
49 1Y% {0




“Prineville

"Bend

Range of
precipitation ~ 9 inches
in Harney
Basin

Mean annual
precipitation,
1981-2010 'Lakeview

- High : 147 in.

Low : 6in.

R
N (
Z '5 ;i r N Copyright:© 2014 Esri
49 1Y% {0




“Prineville

Range of
precipitation
in Harney
Basin

Mean annual ~ 50 inChes
precipitation,
1981-2010 'Lakeview

- High : 147 in.

Low : 6in.

" ar
a-UuUdl ﬂS




Winter Ridge and Summer Lake
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Figure modified from: Thiros, S.A., Paul, A.P., Bexfield, L.M., and Anning, D.W., 2014, The quality of our Nation's waters: Water

quality in basin-fill aquifers of the southwestern United States: Arizona, California, Colorado, Nevada, New Mexico, and Utah,

USG S 1993-2009: U.S. Geological Survey Circular 1358, 113 p.




What do hydrologists mean

when they talk about the

Harney Basin?

e Topographically contained

* Water outside the basin
boundary flows in another
direction
Can be visualized as draining
a bathtub

ClipartFest, https://clipartfest.com




ELEVATION: 1545 m (5069 ft)
DEPTH: 300 m (984 ft)







Hydrologic Budget

Image source: Microsoft PowerPoint Clip Art Gallery
Used with permission from Microsoft.
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Hydrologic Budget

IN = OUT £ CHANGE IN STORAGE

* Precipitation (Recharge)

* Interbasin groundwater
flow

* |nterbasin transfer of
water

2 USGS
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Streamflow
Evapotranspiration (ET)
Interbasin groundwater flow
Interbasin transfer of water
Commodity export
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VERY PRELIMINARY

Water Budget for the
Blue Mountains
and
Steens Mountain
Recharge Areas
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STEENS MOUNTAIN
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IN = OUT + CHANGE IN STORAGE

— PROVISIONAL DATA - Blue Steens
SUBIJECT TO REVISION Mountains Mountain
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IN = OUT + CHANGE IN STORAGE

— PROVISIONAL DATA - Blue Steens
SUBIJECT TO REVISION Mountains Mountain

Precipitation

Evapotranspiration (ET)

Streamflow

DIFFERENCE

Groundwater recharge
Sublimation of snow
Error




“Recharge” as Percent of Precipitation
Preliminary Calculations for Harney Basin
Blue Mountains 61%

Steens Mountains 73%

Other Studies
Upper Umatilla Basin 36% Herrera and other, in press
Klamath Basin 20% Gannett and others, 2009
Deschutes Basin 35-40% Gannett and others, 2001

Underestimate of ET is the likely culprit

2 USGS



http://www.oregontrailcenter.org/HistoricalTrails/MulesOrOxen.htm

U. 8. GEOLOGICAL SURVEY WATER-SUPPLY PAPER 231 PLATE IV

Pre-Development
* LOTS of variability —
annual, decadal,even § @ e e
centuries e T i e
* On average, the water

budget was balanced

B. VALLEY OF RATTLESNAKE CREEK ABOVE HARNEY.
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Surface water diversion and irrigation
* Some effect on ET

Groundwater deve
* Large increase



Hydrologic Budget
IN

IN = OUT £CHANGE IN STORAGE

* Precipitation (Recharge)
* Interbasin groundwater

flow .
+_Interbasintransferof +_Interbasintransferofwater
waterte-g-—€anah »Commedity-export



Toward a New Quasi-Equilibrium

*Lower water levels in aquifers

*Reduction or loss of streamflow
*Reduction or loss of spring flow
*Decreasing groundwater quality

*Lower lake levels and smaller areal extent
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Some questions to be addressed

How much water enters the Harney Basin (recharge)?
How much water leaves the Harney Basin (discharge)?

How might water-level declines progress in the
future?

How can water-level declines be managed?
How does pumping affect surface-water discharge?

To what degree are different parts of the basin
hydrologically connected?

USGS
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Study Approach

Compile, review, and analyze existing hydrologic data

Develop an understanding of the groundwater-flow
system

Collect additional hydrologic data in areas with gaps

Develop hydrologic budget to estimate water flow in
and out of the system

Develop a numerical groundwater flow model to test
our understanding of the flow system and evaluate
management options

USGS



Compile existing hydrologic data

?m7 regon ater Rsources Dopariment Hydrology of Malheur Lake,
= Harney County, southeastern Oregon
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Harney Basin water levels

4160 RY_© T |
— HARN 749

HARN 51756
Jhlley Bur?ié”“‘\
4140 || /T Y £y HARN 271 HARN 50184
L el HARN 755

HARN 754
;_i

4120

4100

4080

4060

4040

Rainfall departing from mean, in inches

[0
>
o
©
1)
n
C
©
10
&
O
it
0]
=
it
©
)
| -
)
10
Q
c
O
it
©
>
o
L

4020 | | | | | | l o
1930 1940 1950 1960 1970 1980 1990 2010 2020

preliminary data, subject to revision



Harney Basin water levels
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Harney Basin water levels
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Harney Basin water levels
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Harney Basin water levels
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Basin water levels
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Harney Basin water levels
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Elevation, feet relative

to mean sea level
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Harney Basin water levels
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Harney Basin water levels
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Harney Basin water levels
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e Continu ork

e Develo nents






	Harney Basin Study Advisory Committee�20 April 2017
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Hydrologic Budget
	Slide Number 16
	Hydrologic Budget
	Hydrologic Budget
	Hydrologic Budget
	A�VERY PRELIMINARY�Water Budget for the�Blue Mountains�and�Steens Mountain�Recharge Areas
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Hydrologic Budget
	Toward a New Quasi-Equilibrium
	Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion by wells--Understanding and managing the effects of groundwater pumping on streamflow: U.S. Geological Survey Circular 1376, 84 p.
	Slide Number 33
	Some questions to be addressed
	Study Approach
	Compile existing hydrologic data
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Harney Basin water levels
	Slide Number 50
	Slide Number 51

