From Evidence to Action: Integrating Science in Water Policy & Management

Claire Ruffing, Freshwater Scientist
claire.ruffing@tnc.org
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TNC is a global
environmental nonprofit
working to create a world
where people and nature
can thrive.
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Optimizing Tide Gate Replacement

Project team : Jena Carter, Jason Nuckols, Shonene Scott, Claire Ruffing
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Decision support for
protection,
restoration, and
working lands
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Decision support for
protection,
restoration, and
working lands
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Which tide gates and culverts
should be replaced to maximize
habitat gains?

Decision support for
protection, restoration, an
working lands
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Which tide gates and culverts
should be replaced to maximize
habitat gains given a limited
budget?

Decision support for
protection, restoration, and
working lands
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Tide Gate Optimization
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Which restoration projects will e and st 02 60451060

https://doLorg/10.1007/512237-023-01 185-y

support the highest densities of =
juvenile salmon?

Chack for
wgHiales

Estimating Juvenile Salmon Estuarine Carrying Capacities to Support
Restoration Planning and Evaluation

Jason Hall'® . Phil Roni' - Kai Ross' - Meghan J. Camp' - Jason Nuckols? - Claire Ruffing®
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D-SHARP: Density Scaling for Habitat and Restoration Planning

Aboutand Methods  Model | References

Habitat Filters Number of Records Used for Estimate: 8

Select Strata:

Estuary Estimated Fish Densities Estimated Fish Count by Area (m?)
— Percentile  Density  95% CI (low - high) Percentile  Fish Count  95% CI (low - high)
T e 25 000544 (0.00087 - 0.03257) 25t 54 (8-325)
500 001718 (0.00435 - 0,04334) s0th 171 (43-433)
SRS 75 003990 (0.00937 - 0.0540) 75t 398 (93-654)

Select Modifier:
Aggregated

Capacity Estimate Area ()

10000
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Chinook |

Select Season:

protection, restoration, and T R S
working lands
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Saved Records
Remove 0's from distribution data
Copy || csv || Excel

ResetFilters | SaveRecord  Clear Saved Records




Mapping the Age of Groundwater in Oregon

Project team: Zach Freed, Claire Ruffing
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Evidence Base Saito et al. 2022 OR Water Resource Dept. 2015

Study objective:

Projected Irrigation Demand
[ 10% - 3% Increase

. [14% - 7% Increase
[ 8% - 10% Increase

B Significantly declining groundwater trend
B Significantly increasing groundwater trend

Understand renewability

° oge bl Signiﬂcam trend ¢ I 11% - 13% Increase
and Cllmate I‘ESIIIenCE Of £\ Deep wells O Shallow wells B 14% - 26% Increase
Oregon’s aquifers using
isotopes as an indicator Groundwater is not being used sustainably
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Isotope 101

Hydrogen
1.008
Protium Deuterium Trittum
e C e
Study objective:
@ P s
Understand renewability
and climate resilience of 1 o) 3
Oregon’s aquifers using 1 1 H " q H

isotopes as an indicator

https://terpconnect.umd.edu/~wbreslyn/chemistry/isotopes/isotopes-of-hydrogen.htmi
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Isotopes provide clues
for interpreting
hydrogeological

U ERIN S

millenia

Global rivers

Most unfrozen terrestrial
water likely more than
~12 thousand
years old

10-50% of groundwater
shallower than ~100m
likely less than ~50
years old

Global groundwater
(within 1 km of

land surface)
A

5-22%
post-1953
groundwater

One-third of global river
water likely less than
~70 days old

Jasechko 2019
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Putting the clues
together....

Tritium

- Measured in tritium units
(TU)

- Half life = 12.3 years

- Period of Record ~ 1953

Radiocarbon

- Measured in % modern
carbon (PMC)

- Half life = 5730 years

- Period of record ~ 50 kya

Stables
- H2
_ 018
_ C13
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Tritium

~4.5TU

<1 TU

Stable isotopes =
origin and
Interpretation

1 PMC 100 PMC
Radiocarbon



Mod
98 samples from Oastn

existing studies — ® Old/Mixed

Paleowater

Study goals:

- Statewide coverage by focusing on
areas that are representative
water

- Which communities and
ecosystems in Oregon rely on
modern groundwater, and which
ones rely on fossil water?
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Sampling plan No Existing Data Existing Data

Kennewick

- Target priority geographies
-“Deep” well
-“Shallow” well
-Spring
Prioritize wells w/in + 20% of median
depth

County, of Crook, Oregon State Parks, Esri, HERE, Garmin, FAO, NOAA, USGS, Bureau of Land
Management, EPA, NPS
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Progress so far...

e 108 samples

e 75wells

* 33 springs

48 sites with results
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Preliminary Results

Sycan Marsh Preserve Ochoco Nat’l Forest Borax Lake Preserve
1.71 Tritium Units 0.12 Tritium Units 0.5 Tritium Units
1 PMC 0.77 PMC 0.025 PMC

(C14 Age = Modern) (C14 Age = 2,140 yrs) (C14 Age = 29,600 yrs)

. e 0o 08 8 eses

0.1 1 10 100 1000 10000
Years before present




Putting it into perspective...

Missoula Floods
and megafauna

First evidence of
human settlement

near Burns, OR
== o el 2
European Collapse of . # =
settlement Mount Mazama Last .GIaC|aI Dogs domesticated
Maximum l
1 @ 1 1 . 1 . . 1 . J
0 5000 10000 15000 20000 25000 30000 35000

Years before present



Evidence Base Saito et al. 2022 OR Water Resource Dept. 2015

Projected Irrigation Demand

Ml Significantly declining groundwater trend k0% - 3% Increage
[14% - 7% Increase

B Significantly increasing groundwater trend i Ko ab,
. 1 . o { g ncrease
[ No significant trend g
I 11% - 13% Increase
A\ Deepwells (O Shallow wells B 4% 260Incretos

Using evidence to modernize
statewide water
management and
protections.
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Willamette Confluence Preserve

Opportunities for managed aquifer recha
Project team: Jason Nuckols, Melissa Olson, Claire Ruffing
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2. Where are
there hydrologic
conditions that
are most likely to
Conservation planning for aquifer recharge?

water supply solutions
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1. Where are there physical
conditions that are most likely to
support aquifer recharge?

Recharge
Potential

Priority
Geographies
Hydrologic Enabling
suitability conditions

3. How do priority
enabling conditions
overlap with
suitable recharge
areas?



Phase 1 Phase 2

GIS-AHP
Weighted Overlay
Criteria
s Soils
¢ Geologic Permeability
e Slope

e Land cover
* Topographic Wetness

Index Groundwater NaturalAquifer
Recharge Potential Recharge
+ Enabling Solution
Conditions Al

* Precipitation

* Water Deficit

* Floodplain extent Hydrologic

* Flow regime Suitability
characteristics

¢ Groundwater trends

Conservation planning for
water supply solutions
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Conservation planning for s T
water supply solutions g
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TNC in Oregon’s

water priorities:

* [ncentivizing
sustainable
water use

* Providing novel
science for
management

* Building

partnerships for

a secure water

future
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Thank you!

Claire Ruffing | Water Scientist
claire.ruffing@tnc.org
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