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Budgets for Upland
and Lowland Areas

* Lowland areas

* Central basin valleys and
floodplains

* Precipitation is generally
9 —11 inches per year

e Where more than 90% of
pumpage occurs

o R
Umanas

[owilands

* Upland areas

* Precipitation is generally
more than 11 inches per year

* All areas beyond lowland
boundary

%USGS Garcia and others (2022)



Key Takeaways

Upland groundwater budget
- Minimally affected by groundwater development
- Generally represents the natural system

Lowland groundwater budget

Accounts for most groundwater development

- Is out of balance by about —110,000 acre-feet per year

- Current imbalance represents groundwater removed
from aquifer storage
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Mean Annual Groundwater Budget

(in acre-feet per year)

Streams,
natural Surface-
Precipitation floodwater, water Reinfiltration
and snowmelt lakes irrigation of pumpage
(288,000) (59,000) (57,000) (8,200)
Malheur
Groundwater flow River Basin
Upland (49,000) Lowland (3,100)
groundwater | = groundwater —
system system
Streams and ET, springs, Pumpage
springs lakes (152,000)
(239,000) (128,000)
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Mean Annual Groundwater Budget

(in acre-feet per year)

Recharge
(non-pumping)

(165,000)

Yearly

* groundwater
deficit
(110,000)

Lowland

Net
groundwater » pumpage?

system (144,000) l

Discharge
(non-pumping)
(131,000)
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Total Upland
Discharge by
Region

Northern

region =
e Total upland discharge =
239,000 acre-feet per year

Southern
region =

I Gaged uplands
Bl Ungaged uplands
B | owlands
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Total Lowland

Recharge by | Northern
Region \L 78,000
* Total lowland recharge = Y AR < g -
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Total Lowland
Discharge by
Region

* Total lowland discharge =

283,000 acre-feet per year

e Groundwater

evapotranspiration and spring
discharge (45%)

e Groundwater pumpage (54%)

* Groundwater flow to Malheur
River Basin (1%)
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Lowland
Groundwater

Budget Imbalance
by Region

* Recharge — discharge

* Total imbalance

— 110,000 acre-feet per year

* Pumpage is currently removing
groundwater from aquifer storage
and likely capturing a small
amount of natural discharge
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Garcia and others (2022)

Northern
region =
-73,000
Western
region = -
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Conclusions

More than 70% of upland recharge discharges
in the uplands

Pumpage is currently removing groundwater
from aquifer storage and is likely capturing a
small amount of natural discharge

The largest budget deficit is in the northern
region where pumpage exceeds recharge
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Key Takeaways

* Most groundwater pumped from lowland wells is ancient and not
being replenished at meaningful human timescales.

* The effects of pumping vary across the basin depending on the local
geology, the amount of recharge, and the amount of withdrawal

 Pumping large volumes of groundwater from...

- ..low-permeability rocks causes deep drawdown over relatively
JUEUEIGEES

* ...high-permeability rocks causes shallow drawdown over large
areas
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Lowland groundwater is mostly ancient:
recharged 5,000-30,000 years ago

Shallow ™ J Deep
(<100f) & (>100 ft)

-

® Malheur

| \
® .. (1 J Lake{ «.& | S % .Lakéﬂ)

Harney Harney
Lake Lake
. ® 3

Well sample age
(before 1953) (after 1953)

@ Predominantly pre-modern @Mixed @ Predominantly modern

Based on analysis of tritium and carbon-14 ages and stable isotopes of hydrogen

‘ﬁ USGS From Gingerich and others, 2022




Irrigation pumpage tripled since 1991

Harney

OREGON ,Basin

Map
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* Groundwater flow paths are shallow and limited by low permeability
* About 70 % of upland recharge discharges at the land surface nearby
* Groundwater discharge is the primary source of flow in upland streams,

springs, wetlands, and meadows during the dry summer months

USGS



Pumping large
volumes of
groundwater from
low-permeability
rocks causes deep
drawdown over
relatively small
areas

Weaver
Spring/Dog
Mountain

From Gingerich and others, 2022
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Weaver Spring/Dog Mountain area

* Some water levels declined 8 feet per year since 2016
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Groundwater-level elevation, in feet above NAVD1988
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Pumping large
volumes of
groundwater
from high-
permeability
rocks causes
shallow
drawdown over
large areas

Silver 7 Ko ; |
Creek i X '
Valley ‘ » Lowlands

{ ) ~

-

Virginia
Valley

From Gingerich and others, 2022

Base map modified from U.S. Geological Survey and
other digital data, various scales. Projection:
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Silver Creek
floodplain area

Most water produced from
a widespread highly
permeable zone of rocks

Water levels declined about
10 feet from
predevelopment levels

Small groundwater-level
declines over a large area

Groundwater withdrawal
likely will affect Warm
Springs Valley and may
affect lower Silver Creek
water levels
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Silver Creek floodplain area

Some water levels declined 0.5 feet per year since 2015
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Virginia Valley is a similar case to Silver Creek Valley

Some water levels declined 1 feet per year since 2010
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Areas with less
drawdown
mainly due to
higher recharge
and less
groundwater
withdrawal

From Gingerich and others, 2022
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Key Takeaways—again

* Most groundwater pumped from lowland wells is ancient and not
being replenished at meaningful human timescales.

* The effects of pumping vary across the basin depending on the local
geology, the amount of recharge, and the amount of withdrawal

 Pumping large volumes of groundwater from...

* ..low-permeability rocks causes deep drawdown over relatively
JUENETER

* ...high-permeability rocks causes shallow drawdown over large
areas

2 USGS
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