/

\ /Amm

\\ Nevada Groundwater
Dependent Ecosystems

rel Saito TheNature
N ada Water Strategy Director ~ COnse Wany

> AM//II/A\“_(



Colorado River (T. Anderson, TNC)

TheNature &W

Conservancy

Protecting nature. Preserving life.

Mission
To conserve the lands and waters on-which all
life depends

Vision

A world where the diversity of life thrives, and
people act to conserve nature for its own "sake
and its ability to, f r needs and enr/ch
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Groundate-dpen’det“

ecosystems rely on
groundwater to maintain
ecological structure and
function
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EXPLANATION
Principal aquifer (U.S. Geological Survey, 2003)

Source: USGS

m Basin and Range carhonate-rock aquifer

| Basin and Range basin-fill aquifer

Rio Grande aquifer sytem

High Plains aquifer (McMahon
and others, ZDUT)

150 300 MILES
}—l—l\—l

0 150 300 KILOMETERS

Colorado Plateaus aquifers

Colombia Plateau aquifers



W

Goal

We aim to ensure reliab

- e
e V¥ N\ %
Ui

TheNature @W
Conscrvancy Q‘r
Nevada



What GDEs exist in NV
they?
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Groundwater Dependent Ecosystems in Nevada

1 Introduction

This story map provides infermation about what groundwater dependent ecosystems (GDEs) are,
where they are in Nevada, and why they are important. Indicators of GDEs (iGDEs) are shown in
interactive maps. Data were compiled from existing datasets and have been summarized with 1 m2
hexagons and hydrographic areas to help visualize the iGDES across the state. You will find in this
story map:

+ Descriptions and photos of GDEs

= An exploration of species that use GDEs

«+ Interactive maps of IGDES

« Asummary of iGDEs in Nevada

= Links to iGDE datasets and agencies that work with GDEs

You can download statewide maps of the data shown in this story map on The Nature Conservancy’s
Conservation Gateway. To access the full iGDE database, visit this page: hittps: itage.nv.gov
[/programs/wetland-program

GDE fact sheet and map.

Photo: Fog over the wetlands at Ruby Lake National Wildlife Refuge (Simon Williams)

2 What are GDEs and why are they important?

3 Where are GDEs in Nevada?

4 Phreatophyte Communities
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Rating approach

* Scale 0.00 (least risk) to 1.00 (high risk)

* Mostly qualitative assessment
» Scores of 0.1 or 0.5 used to reflect uncertainty

* Climate threat, housing density, and road density
were continuous scales

* All stressors are also threats, but we
chose to keep them separate from

“future” threats

* Exception: Ungulates were considered both stressors
and threats



Caveats and limitations

 Spatial analysis
* High-level “first cut” assessment




Groundwater

withdrawals

Source: World Water Day 20221




Groundwater withdrawal
Impacts

Pumping = PY

|:| Commitment < PY

[ commitment > 100% PY
Bl Commitment > 200% PY

Source: Wilson (2020)

Decline in water levels at
and near a well that is
withdrawing
groundwater

Lag times to impact

Even longer times to
recover

Perennial yield approach
can progressively
eliminate GDEs

Declining groundwater
levels can detach water
from GDEs




Groundwater
withdrawals
data

Shallow
groundwater
areas

< 15 m depth,
1 buffered by 800 m

Shallow groundwater areas from Lopes et al. (2

0¥

6)

* Hydrographic area

appropriation and
pumping status

* GDEs within 800 m

(0.5 mi) of shallow
groundwater from
Lopes et al. (2006)

e USGS and NDWR

groundwater levels
(1984-2021)



Groundwater withdrawal
stressors:
Key takeaways

Pumping > PY
|:| Commitment < PY
[ commitment > 100% PY
Bl commitment > 200% PY

Source: Wilson (2020)

e ~20% of GDEs are in

hydrographic areas that
are over-pumped

Over half of all
hydrographic areas had
at least one well site
with significantly falling
groundwater level
trends

39% of the 6,536 wells
analyzed had
significantly falling
groundwater level
trends

17
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Pine Valley, NV/SEJurce: L. Provencher ( TNC) :

Groundwater withdrawal
threats:

Key takeaway

Over 70% of wetlands,
phreatophyte communities, and
lakes and playas are at high risk for
potential groundwater
withdrawals

18



Climate

19



Climate impacts

* Climate can affect groundwater
availability by affecting recharge rates
and groundwater levels accessible to
GDEs

* GDEs provide ecological stability if
resilient to climate

* Warmer future climate will affect
evapotranspiration and recharge

20



Climate

data

Stressor: local flow paths

* Recharge areas from
Mifflin (1988)

Threat: ecological drought
conditions

* Downscaled global
climate models at
hydrographic area scale

21



Climate stressors:

Key takeaway

Over 10,000 springs and over
3,700 miles of rivers and streams
are at high risk for current drought
and climate stresses

Bog Hot Spring, NV/Source: H. Malde |
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Climate threats:

Key takeaways + In the future (2022-

2060), all hydrographic
areas are projected to
have more droughty
conditions

e Almost 50% of lakes
and playas are at
moderate to high risk
of future climate threat

23



Ungulates




Huntington Valley, NV/Sburce: L. Proven‘c‘her‘

Ungulate impacts

Affect GDEs through trampling and grazing




Ungulate data sources

* Occupied elk distribution
(NDOW)

* Herd management areas (BLM)

e Grazing allotments (BLM and
USFS)




Ungulate stressors & threats:
Key takeaways

Almost 90% of springs and
over 70% of rivers and
streams are in ungulate
EIER

This is likely an over-
estimate of impact




Non-native
species

% S ,oD'rce' :4'L:€£ Warréf



Non-native species
Impacts

Displace natural species, affect natural
foodwebs, can cause population
declines, extirpation or extinction

Can affect local water balance, increase
fire frequency

Climate change may increase invasions
and change GDEs

Human contributions

Tamarisk at Humboldt River, NV / Source: L. Saito 29




Non-native species data

* Stressor: Non-native species presence
* Non-indigenous Aquatic Species database (USGS)

* Early Detection and Distribution Mapping
System (EDDMap$)

» Springs Stewardship Institute (SSI) data

* Threat: Road density
* Road density: TIGER database of US Census data

30



Non-native species:
Key takeaways

Walkerddke, NV Source:L. Saito,

Over 60% of lakes and playas
are at high risk from the
presence of non-native species

Springs had the lowest
percentage at high risk




Additional
impacts due to
human

development

L
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Additional impacts due to

human development

* Development can disturb
GDEs, reduce recharge,
alter local air temperature
patterns

* Development can be
source of groundwater
contamination

* Surface diversions can
affect species

33



Additional impacts due to
human development data

Stressors

e Surface diversions
(NDWR)

e 2010 housing density
(Comer et al. 2013)

Threat

* Increased housing
density in 2060 (Comer
et al. 2013)




Additional impacts due to
human development:
Key takeaways

Bunkerville Diversion, NV / Source: L. Saito

Over 60% of phreatophyte
communities and lakes and
playas are at high risk for
surface water points of
diversion

Over 100,000 acres of lakes
and playas at risk for current
housing density




Stressor risk factors

25,000

20,000

15,000

number

10,000

5,000

1,200,000

1,000,000

800,000

600,000

acres

400,000

200,000

22,008

10,119 9,756

5,116
1 713
191

Springs

986,701
926,91

282,817
119,492

24,106 62,035

Lakes and playas

acres

miles

1,000,000
900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000

1,000

932,080
840,283
619,165
43,77
24,542
87,03
I 28,248
_—
Wetlands
8,346

4,072
3,735

2,191
I 1,688

Rivers and streams

360

3,500,000 3,313,355
3,000,000

2,451,2
2,500,000 2,303,874

acres

74,446

2,000,000
1,500,000 -~ 1,347,0 1,401,2
1,000,000
25 58
500,000

Phreatophyte Communities

B GW-Pumping status

B GW-Declining groundwater
trends

® C-Current climate

m U-Ungulates

B NNS-Non-native species
presence

B OHD-Surface diversions

B OHD-Current housing density*
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Threat risk factors

number

acres
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400,000
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1,256,

576,59

22,008

7,127
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Springs
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-

Lakes and playas

acres

miles

2,500,000

2,000,000

1,500,000

1,000,000

500,000

9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000

1,000

2,121,567

754,64 61,163

1,776

19,165

33 4,234

Wetlands

8,346

3,533

2,777

Rivers and streams

5,000,000
4,500,000 4,292,022
4,000,000
3,500,000
3,000,000
2,500,000

acres

2,000,000

1,401,244
77,8

1,500,000
1,000,000

500,000
0 22,449

Phreatophyte Communities

m GW-Appropriation status

® GW-Proximity of GDE to
potential gw withdrawals

B C-Future climate*

® U-Ungulates

W NNS-Road density*

B OHD-Housing density increase®
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. Report available at
https://www.groundwaterresourcehub.org/where-we-
work/nevada/nevada-gde-stressor-threat/

 Data available at https://heritage.nv.gov/programs/wetland-program
* Original NV iGDE database has been updated with stressor and threat data

* Water level trend tool: https://arcg.is/1eCXL0
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What are risks to GDEs in Nevada?

INPUT VARIABLES
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RANDOM FOREST

"]

S

s

‘£ | (annual mean 1984 — 2019) 4 R MODEL

g Satellite Imagery .

S . J Vegetation Indices | DTG ~ Remote Sensing
.E (Table 1) Vegetation Indices +
& Groundwater Dependent \_ Y, LandTrendR Climate Variables +
| B s cpinons® () | (Temporal Segmentaton Categorical Variables
a rru() e wﬁ:um Oa!m:’) Climate Variables Reduce noise) (HUC 8, Hydrologic Region,

- ng ! J Minimum Temperature Ecoregion, Biome,
Maximum Temperature Vegetation Type)
Precipitation | A—
"3 3
Watershed Boundary e / l

@ (HUC 8) 1

== g / Modeled

,g Depth to Groundwater
g Hydrologic Region

I-‘ ' B E

% Ecoregions Biome k-

o =

g’ s ™

® Vegetation Type E
[&] \ J [=9

=%
<
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Shallow Groundwater Estimation
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Dependent Ecosystems in NV
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High Rock-Canyon, NV /. Source: C. Cafroon

Strategy discussion

* What strategies do you use
for managing or sustaining
GDEs?

* What are pros and cons of
those strategies (e.g., cost,
time, effort, logistics, etc.)?

* How can our strategy report
be useful to you?
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DRAFT

Approach: Matrix strategies with risk factors from stressor and threat report

Theme  [Riskfactor  |stressor___|Threat |
Groundwater withdrawals

Water right appropriation status of hydrographic area (HA) X
Pumping status of hydrographic area (HA) X
Proximity of GDE to potential groundwater withdrawals X
Declining groundwater trends X
Current climate X
Future climate X
Herd management areas, elk distribution areas, grazing allotments X X
Known presence X
Road density X
Housing density X
Nearby surface water diversion X

Future housing density X



DRAFT

Qualitative risk reduction assessment

* Considering how likely it is that the strategy would result in reducing
the impact of the stressor or threat on GDEs in Nevada

 Likely: The strategy has a direct connection to the stressor or threat or is likely
to lead to actions that would reduce the impact of the stressor or threat

 Possible: The strategy may lead to actions that would reduce the impact of
the stressor or threat



DRAFT

Categories of strategies

* Policy

 Strategies that involve policy that enables actions to reduce impacts of stressors or
threats to GDEs

* Management

 Strategies that involve management actions to reduce impacts of stressors or threats
to GDEs

 Science/Monitoring

* Strategies to fill gaps in science/knowledge that can lead to policy or management
strategies to reduce impacts of stressors or threats to GDEs

e Education/outreach

 Strategies to provide education or outreach that can lead to reductions in impacts of
stressors or threats to GDEs



DRAFT

Example science/monitoring strategy: Improve

understanding of co-benefits of healthy and
restored GDEs, including carbon dynamics

Short description: Healthy GDEs are associated with water sustainability but also provide other benefits. Quantified
multi-benefits for carbon storage and dynamics in GDEs have minimal data availability but are hypothesized to have
exponentially more benefits that equivalent area of forest.

Potential actions: Carbon dynamics in GDEs study; develop models and framework tools to estimate co-benefits

M Risk reduction Threat risk Risk reduction

Pumping status of HA
Declining groundwater trends
Current climate

Ungulates

Non-native species presence
Housing density

Nearby surface water diversions

Likely
Likely
Likely
Likely
Possible
Possible
Likely

Appropriation status of HA Likely
Proximity of GDEs to potential withdrawals Likely
Future climate Likely
Ungulates Likely

Road density

Housing density increase Possible



" Example policy strategy: Enact policies to reduce
excessive groundwater withdrawals and
overappropriation to protect GDEs

Short description: Overuse of groundwater can reduce flows to springs and connected rivers and lakes, and lower
groundwater levels beyond roots of vegetation. Policy is needed to reduce stresses and threats to GDEs due to such
overuse.

Potential actions: Enable voluntary permanent retirement of groundwater rights, especially in basins that are
overpumped; set policies for conjunctive management; secure water for the environment.

M Risk reduction Threat risk Risk reduction

Pumping status of HA Likely Appropriation status of HA Possible
Declining groundwater trends Likely Proximity of GDEs to potential withdrawals Possible
Current climate Possible Future climate Possible
Ungulates Ungulates

Non-native species presence Road density

Housing density Housing density increase

Nearby surface water diversions Possible



DRAFT

Example management strategy: Reduce
consumptive use

Short description: Reducing consumptive use of water is needed to reverse aquifer depletion, and can be done while
preserving communities.
Potential actions: changes in infrastructure or equipment; crop switching; changes in land management.

M Risk reduction Threat risk Risk reduction

Pumping status of HA Likely Appropriation status of HA Likely
Declining groundwater trends Likely Proximity of GDEs to potential withdrawals Possible
Current climate Possible Future climate Possible
Ungulates Ungulates

Non-native species presence Road density

Housing density Housing density increase

Nearby surface water diversions Likely



DRAFT

Example management strategy: Manage for
climate resiliency

Short description: All of Nevada is projected to be more “droughty” in the future, so climate resiliency for GDEs and
species that depend on them is critical.

Potential actions: conserving climate refugia; targeting future conditions through habitat protection or restoration;
managing for ecological transformation.

T

Pumping status of HA Possible Appropriation status of HA Possible
Declining groundwater trends Possible Proximity of GDEs to potential withdrawals Possible
Current climate Likely Future climate Likely

Ungulates Possible Ungulates Possible
Non-native species presence Possible Road density Possible
Housing density Possible Housing density increase Possible

Nearby surface water diversions Possible
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Combined risk factors

* Weights applied to five themes of stressors and threats
* Water withdrawals given highest weight
* Without water, GDEs do not function
* Climate given 2"9 highest weight
e Can create less water availability and exacerbate other stressors and threats

Theme | et

Groundwater withdrawals 3.0
Climate 2.0
Ungulates 1.0
Non-native species 1.0
Human activities 1.0

Scale for overall mean score is 0.00 (negligible risk) to 8.00 (high risk) after weights applied
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