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“Every child deserves to grow up with
water that is pure to drink, lakes
that are safe for swimming,

rivers that are teeming with fish.
We have to act now to combat these
pollution challenges with new
protections to give our children the
gift of clean, safe water in the 215t
century.”

-- President Clinton, 23 February 1999, Baltimore

Las Huertas Creek, NM



Swimming closed at Branched Oak &
Pawnee Lakes

The state has issued a health alert for toxic blue-green algae at Branched Oak Lake in
Lancaster County and an alert continues at Pawnee Lake in Lancaster County.

€he New HJork Times

Behind Toledo’s Water Crisis,
a Long-Troubled Lake Erie

THE WALL STREET JOURNAL.

Politics Economy Business Tech Markets Opinion Life&Arts RealEstate WSJ.Magazine
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As Green Algae For
Lal

Wetlands created at Grand Lake

Heartbroken dog owners mourn the loss of
their pets from deadly algae

Blooms of blue-green algae, which can produce toxins fatal to animals, have been connected to
dog deaths in Texas, Georgia and North Carolina.

Cyanobacterial bloom, aka “blue-green algae” or
“harmful algal blooms” or “cyanoHAB"



Eutrophication is a
problem for livestock
and animals, too

Photos: Cow (cdc.gov), green fish (thepondguy.com), pelican (Papadimitriou et al. 2018), brown fish (extension.mmstate.edu)



Nitrate groundwater contamination risk

« StarTribune

Baby’s death sparks
water safety fight

Small-town Wisconsin residents take on
state and powerful ag industry.

Story by Josephine Marcotty + Photo by Aaron Lavinsky
Dec. 26, 2018 - Star Tribune

Areas with the highest
risk for contamination
of shallow ground
water by nitrate
generally have high
nitrogen inputs to the

Nitrogen Aquifer
input vulnerability

B High High . 400, MiLES land, well-drained soils,
Increasing risk of i I T ) g - -
ground-wgter = - 0 400 KILOMETERS : and a high ratio of
contamination O Low High . > cropland to woodland.
m L L USGS, 1998
ow ow



The cost of nutrient
pollution in waters

* Water treatment costs have increased in
1/3" of all large cities due to watershed
degradation = $5.4 billion per year
(McDonald et al. 2019).

* Since 1972, US has spent S5 trillion to

meet water quality standards (Keiser &
Shapiro 2019).

Photos: Ashokan Reservoir (NPR, Getty Images), Croton Reservoir (Getty Images)



Don’t want N and P here

Want N and P here




Maranger et al 2018, L&0 Letters



, >
,J%s%//, L\,.t AR
» \ SO

\



T we know how nutrients (N & P) are cycling,
we can better manage our aquatic resources.



How do N & P cycle in Nebraska’s small
streams?
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sub-hourly Real-time data

) data —} transmission
Installation around /'

eneration to FTP server
Scottsbluff/Gering/Terrytown 5 ! Y \
Data pipeline
STREAM NET
Relational
database

system (RDS)

Data portal &
web-based
data
Corman and Thomas w/ NULab application




2021 monthly sampling
(June — October):

Basic Parameters Temp. (°C) Sp Cond (uS/cm) pH
Site 1 (Winter's Creek) 19.8 (1.6) 831 (11) 8.26 (0.14)
Site 2 (Gering Valley) 20.2 (3.2) 906 (280) 8.08 (0.14)

Dissolved Nutrients

NH,*-N (ug/L)

PO,3--P (mg/L)

NO.'N (mg/L)

Site 1 (Winter's Creek)

6.5 (3.1)

0.11 (0.06)

4.2 (1.1)

Site 2 (Gering Valley)

5.9 (5.5)

0.07 (0.02)

5.0 (4.2)
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to highlight daily
STREAM NET

Loom in of time series

Date (2023)
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Daily Cycles (August)
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If a lake has a lot of nutrients,

does it matter if it gets more?

ca. 60% of NE
lakes are eutrophic

Data from EPA National Lakes Assessment, 2017
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Digging a little deeper into N and P...

« Relative amount of N and P is related to
cyanotoxins.

Microcystin concentration (ug *L )

[
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©
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Orihel et al. 2012
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Digging a little deeper into N and P...

“Maximum concentrations of microcystins
occurred in hypereutrophic lakes at mass ratios of
N:P below 23.”
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Digging a little deeper into N and P...

38% of Nebraska lakes have N:P <23

mass

Low N:P = More P than N

Are we doing enough to manage P in Nebraska?

STOICH

10 6 ~16 ~1

NSF O1A-2019596, Corman et al. /n prep



Ecological Insights:

* New methods may be needed to understand
biogeochemical processes in nutrient-rich streams.

* Primary production in eutrophic lakes has not
reached its limit.

* Opportunities for better management:

* Unlike their temperate counterparts, prairie streams are
not strongly sequestering nutrients. But, they are
processing them.

* Are we sampling our waterways at the right times?




Ecological Insights:

* New methods may be needed to understand
biogeochemical processes in nutrient-rich streams.

* Primary production in eutrophic lakes has not
reached its limit.

* Opportunities for better management:

* Unlike their temperate counterparts, prairie streams are
not strongly sequestering nutrients. But, they are
processing them.

* Are we sampling our waterways at the right times?




Ecological Insights:

* New methods may be needed to understand
biogeochemical processes in nutrient-rich streams.

* Primary production in eutrophic lakes has not
reached its limit.

* Opportunities for better management:

* Unlike their temperate counterparts, prairie streams are
not strongly sequestering nutrients. But, they are
processing them.

* Are we sampling our waterways at the right times?



Ecological Insights:

* New methods may be needed to understand
biogeochemical processes in nutrient-rich streams.

* Primary production in eutrophic lakes has not
reached its limit.

* Opportunities for better management:

* Unlike their temperate counterparts, prairie streams are
not strongly sequestering nutrients. But, they are
processing them.

* Are we sampling our waterways at the right times?



Ecological Insights:

* New methods may be needed to understand
biogeochemical processes in nutrient-rich streams.

* Primary production in eutrophic lakes has not
reached its limit.

* Opportunities for better management:

* Unlike their temperate counterparts, prairie streams are
not strongly sequestering nutrients. But, they are
processing them.

* Are we sampling our waterways at the right times?



A clear water stream in Nebraska







Nitrate (NO3) Soluble Reac(:g\éi;:’hosphorus

p<0.05 p<0.05

=
S
E
o
o
®

Standard methods may not be detecting uptake
in high nutrient streams (Covino et al. 2018).




(A)  Nitrogen Phosphorus

LY,

Agricultural surplus Agricultural surplus

(kg-N ha' y-1) (kg-P ha' y)
= <0.25
1= 0.25-1
7 =15 =

- 15-55 2_8

M =55 H:s

Kirk et al 2024, JEM
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B) Lakes

Largest Watershed P Input
® Human Waste
Atmospheric Deposition

® Farm Fertilizer
® Livestock Waste

Sabo et al 2024, JGR-Biogeosciences




(A)  Nitrogen

Conservation strategies

Prioritize in-field conservation
) ] Reduce nutrient sources + Prevent nutrients from leaving fields
+ Manage drainage + Restore wetlands
B  + Manage drainage + Create non-wetland buffers

_> + Restore wetlands

B + Create non-wetland buffers

Prioritize edge-of-field conservation
Prevent nutrients from leaving fields

— = + Restore wetlands

+ Manage drainage + Restore wetlands

— + Create non-wetland buffers

Not high surplus

Kirk et al 2024, JEM



