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Previous Water-Budget Estimates

RECHARGE = 260,000 AF/Y DISCHARGE = 80,000 — <170,000 AF/Y
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Natural Groundwater ET Areas
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Groundwater Discharge to Streams
(Baseflow)

Gage: Donner und Blitzen near Frenchglen

* Predominantly in uplands

—Total flow

e Estimation methods
* Baseflow index (BFl)
* Low flow
* Chemical separation

—Baseflow - baseflow index
method

—Baseflow - chemical
separation

—Baseflow - low flow

* Annual estimates =
average of BFl and low
flow
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s to revision. Do not cite.




Groundwater

Gaged

D|SCh a rge to watersheds
Streams
(Baseflow)

* Total baseflow upper
=~140,000 AF/Y

e Total baseflow lower =
40,000 AF/Y

S USGS Unpublished data, subject
s to revision. Do not cite.



Groundwater
Discharge to

Silver M L Silvies & Northeast

Streams Creekk\ 53,000 AF/Y

(Baseflow) 9. r»j m
- Lo \ ARk _,f' dnan

Riley iy

 Total baseflow upper
= ~140,000 AF/Y

e Total baseflow lower = B S. ;
40,000 AF/Y % :
; r%u;ﬁ?e}\ g “

72,000 AF/Y |

, i
v Unpublished data, subject .‘u -
f‘é p . . ! . J -} SDUT-JES__EHI Dielorme P P agiices: Earl USGS,
to revision. Do not cite. NOAA "




Groundwater
Discharge to
Streams
(Baseflow)

feadk. RyCthanan
Silvies near lake !

QAF/Y

T N\pawen g
 Total baseflow upper

= ~140,000 AF/Y % |

Blitzen near lake

e Total baseflow lower = 000l

40,000 AF/Y 2,% c

b USGS Unpublished data, subject 3
[~ . . . £\ Sources Esrl, Delome, USES WP 5] Sourtes: Esn, USES.,
to revision. Do not cite. NOAA




Springs I

Groundwater
D|SCha rge to Vlv;a(::fhdeds ’
‘B_ :i'lé"nan

 Total spring discharge ‘
(Q) = 54,000 AF/Y

BuUrn

4 Riley &

S USGS Unpublished data, subject
s to revision. Do not cite.




Groundwater
~_~ Gaged

D | SC h d rge to watersheds
Springs

 Total spring discharge
(Q) = 54,000 AF/Y

* Measured springs on
valley floor or at
mountain front

* Upland springs
. Regional
* Reinfiltrate aroundwater
* Included as baseflow discharge area .

S USG Unpublished data, subject
s to revision. Do not cite.



Groundwater
~_~ Gaged

D | SC h d rge to watersheds
Springs

 Total spring discharge
(Q) = 54,000 AF/Y

B ‘hanan

;\ ' ’ﬁ Law Grane
gy ol

* Valley floor Q K il

! \ 30, 000 ol e Ao 8 OOO

* |s consumed by ET . o\ ARpY | AF/Y
* Flows into streams ‘\
* Flows into lake oS * :

Regional 12,000 halk

groundwater \AF/Y
discharge area . » *“

S USG Unpublished data, subject
s to revision. Do not cite.



Groundwater Discharge:
Streams & Springs Summary

Baseflow to streams AF/Y Spring Discharge AF/Y
Uplands ~ 140,000 54,000
Valley floor ~ 40,000

ZUSGS
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Natural Groundwater Discharge by ET

* Map groundwater discharge area
* Group vegetation by type and water use
* Estimate ET

ETgy = ET — P — ETSWflooding

2 USGS



Natural Groundwater Discharge by ET

* Map
groundwater
discharge area

GRANT

Explanation

2 Field observation
m Populated place
Major Roads
DGrnu ndwater discharge area boundary
onal lake extent

=< USGS [ Harney Basin hydrographic area ational Agricutture Imagery
‘ nited States Department of




Natural Groundwater Discharge by ET

* Group vegetation
by type and
water use

Explanation

_ 1 Groundwater discharge area
[ JHarney Basin
| |lrigated areas
| |Bare soiliplaya
Marzh
| 1Dy meadow
Wet meadow
O pen water
Riparian
Sagephreatophyte shrubland
| |Phreatophyte shrubland
Sage-green rabbitbrush shrubland

ZUSGS




Natural Groundwater Discharge by ET

* Group vegetation by type and water use

200,000
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Natural Groundwater Discharge by ET

* Estimate ET
* Vegetation index (VI)

method
* (Beamer and others,
2013)

« 130,000 AF/Y

 ET unit method Explanation

W FPopulated place

H H *) — Major Roads
[ J
(Ga rCIaI Aprll 2018 ) Groundvater discharge area boundary
[Jseasonal lake extent

O 1 10, OOO AF/Y Imigated areas

DHE mey Basin hydrograp hic area
ET - P 1994 (Beamer and others, 2013)
Feet per year

* Average = 120,000 AF/Y -

[]o0.05-015

[j0.15-03

L/ SGS Unpublished data, subject
s U to revision. Do not cite.



https://apps.wrd.state.or.us/apps/misc/vault/vault.aspx?Type=WrdNotice&notice_item_id=8002

ET from Surface-Water Flooding

Most flooded areas
are irrigated

ET ET

Wet meadow Dry meadow

* 13,000 £7,000 AF/Y

1 Gmundwater discharge area

|
_IHarney Basin

I llrrigated areas
Dry meadow

v Unpublished data, subject Wet meadow
s
to revision. Do not cite.




Natural Groundwater Discharge by ET

ETcw = ET — P — ETSWflooding

ET,,, AF/Y
ET—-P=120,000 £ 21,000
= ETSW flooding= 13,000 i 7,000

ET,,,~ 110,000 + 22,000

w5
é USGS Unpublished data, subject to revision. Do not cite.
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Crop-Irrigated Areas

MAJORITY

|| NoMapped POU




Net ET from
Irrigated Areas

METRIC
Net ET volume AF/Y

(GWH-irrigated)
1991 = 46,000

2016 - 120,000 2016 Crop Irrigat;d Area 5

[ | eWrigated
. i ’:} SW Irrigated
Effl cien Cy ‘ [ ] 6Wand sw irrigated

. Refuge Irrigated Area
80% p IVOt :| Refuge Irrigated Area oster
65% sprinkler 2016 May-Sept Net ET () || ¢~

) High: 3

L]
b/ Sources: EsriMUSGS, NOAA, Sources: Esri, Garfin, USGS, NPS
s



Groundwater Withdrawals for
Irrigation

180,000

——Groundwater irrigated (primary)
160,000 ——Groundwater irrigated (supplemental)
140,000 ——Total groundwater withdrawals
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< Unpublished data, subject to revision. Do not cite.



Groundwater Subirrigation

* Areas irrigated by
surface water

* 100,000 acres in
GDA

e \Water table
typically <10 ft
below land surface

o h
A Malheur Lake |

e Miid)

.. j..-“Harneg.r \r-|_a|\-;ej' -
Y. Lake I}___.I' :

"{ Unpublished data, subject to revision. Do not cite.



Groundwater Subirrigation

* Rate = % of dry
meadow rate
* Aug-Sept ET is 15%
of total

e Assume 50% of
fields receive
subirrigation

° ETGW subirrigation
e ~5,000 + 5,000 AF/Y

Surface-water Irrigated Crops
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Groundwater Subirrigation

* Rate = % of dry
meadow rate
* Aug-Sept ET is 15%
of total

e Assume 50% of
fields receive
subirrigation

° ETGW subirrigation
e ~5,000 + 5,000 AF/Y
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Crop Consumptive Use of Spring
Discharge

* Warm Springs Valley

* 12,000 acres
irrigated near
springs |

e Rate ~ 1.5 ft/yr o5 T eMudy

*ET

% Hamey ‘Lake

Warm Springs discharge

_1Gmundwater discharge area

° RO u g h esti m ate SW-irrigated crops

SW-irrigated refuge

"{ Unpublished data, subject to revision. Do not cite.



Total Groundwater Discharge from
Irrigated Areas

Groundwater Withdrawals for Irrigation = 160,000 AF/Y
+ Groundwater subirrigation = 5,000 + 5,000 AF/Y*
+ ET = 18,000 + 6,000 AF/Y*

Warm Springs discharge

Total discharge ~ 180,000 + 8,000 AF/Y

*Subirrigation and spring ET likely would occur from natural vegetation if not irrigated
**Values exclude irrigation loss to shallow aquifer

"‘_{ Unpublished data, subject to revision. Do not cite.



Additional Groundwater Discharges

Discharge to Malheur Water use (no irrigation)
Lake AF/Y AF/Y
Net = 10,000 3,000
(accounted for by historical discharge (most not consumptive)

from Sodhouse Spring vicinity)

ZUSGS



Groundwater discharge to Malheur Lake

1100
~ - AA30

% USG e , ¢ i . ;
as Unpublished data, subject to revision. Do not cite.



Groundwater discharge to Malheur Lake

4070 :

4060
4090 408"
Low-permeability
Sedimentary deposits
Hydraulic conductivity ~0.5 ft/d
(Hubbard [1975] measured 0.0003 ft/d)

High-permeability
Voltage basalt
Hydraulic conductivity ~1,000 ft/d

2140 4100
4750




Groundwater discharge to Malheur Lake

24,

Unpublished data, subject to revision. Do not cite.




Groundwater discharge to Malheur Lake

Unpublished data, subject to revision. Do not cite.



Total Groundwater Discharge Summary

Estimated
Volume
(AF/Y)

Type Accounting

>70% cycled into veg. ET
<30% lost to lake

85% cycled into veg. ET
15% lost to lake

Natural vegetation ET 110,000 Consumptive use

Consumptive use
(*excludes irrigation loss to shallow aquifer)

Baseflow 140,000

Springs 54,000

Irrigated areas total 180,000

et Discharge 340,000 Consumptive use

. *Irrigation loss likely <10,000 AF/Y
= USGS

Unpublished data, subject to revision. Do not cite.



Previous Water-Budget Estimates

RECHARGE = 260,000 AF/Y DISCHARGE = 80,000 — <170,000 AF/Y
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Total Anthropogenic Water Use

e ~190,000 AF/Y Publicsupply, 1,900 ot 30l Mining, 70
C . Livestock, 160
rop irrigation

* Non-irrigation by springs

use from USGS

Domestic, 660
2015 county 13,000 __
census™ 7 |
Crop |
subirrigation,
* Irrigation based 5,000
on 2016 -.

estimates

* Excludes Crop
irrigation loss to irrigation,
shallow aquifer 160,000

2USGS
s Unpublished data, subject to revision. Do not cite. *https://waterdata.usgs.gov/or/nwis/wu


https://waterdata.usgs.gov/or/nwis/wu

Net Natural-ish Groundwater Discharge

Crop subirrigation,

Crop irrigation by springs, 18,000
« ~180,000 AF/Y 5,000
Spring flow
to lake,

* Crop uses 8,000

assumed

similar to prior

use by native Baseflowto

p|a nts lake, 40,000

Natural ET,
110,000

Z
[ Unpublished data, subject to revision. Do not cite.



Comparison with Previous Natural-ish Groundwater Discharge
Estimates

Piper and others (1939) Current estimate
80,000 — <170,000 AF/Y 130,000 AF/Y
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[ Silvies VYalley and Northeast L}' =

Blitzen valley

Upper Silver Creek ,:::J
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Unpublished data, subject to revision. Do not cite.
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