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Understanding Drivers of Water Quality and
Eutrophication in the Lake Champlain Basin:
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In-stream Biogeochemical and Hydrologic

Observatories (NEWRnNet)

b
Y

'*~_ .

“'”ﬁ\w'.. B
P - "‘.\?‘.
Wiy, 4

Al

.~.-€\ 31 ‘L b
. 'ﬂ" ;- ) "\" .
gl - : -

AL B
Starii -

"*
| &
| ' S:Cantsensor.

.

-~

-
g -
. -
» Y y

Rressureltransducer e
(waterddepth)) -

—

[

~N

* Forested
@ Agricultural
* Urban / developed

* Water

ﬂ Barren / brush
e T _i



Example NEWRnet  _ s
In-Stream Sensor Data = 7!

Z 6.0
=t |

E 50

g 40

I S 3.0
[«

Study: 5 20

.*Z: 1.0

0.0
10-Apr

25-May 9-Jul

=
o
[

Iq E B
Z 0.7 - A ff\ - @)
of retr
E '\‘/\ | 42 g
. ! V R
g:a 0.6 - \ g
S . 4.0 s ../J
2 0.5 Nltrate-N QO
T 3.8
p= QS
4 S
0.4 3.6 —

8/28 8/29 8/30 8/31 9/1 9/2

-



rch Highlights and Next

Contents lists available at ScienceDirect ﬁ
Journal of Great Lakes Research | AG LR
journal homepage: www.elsevier.com/locate/jglir -%

ELSI

)()urnal of E vironmental lelily TECHNICAL REPORTS

Dynamic internal drivers of a historically severe cyanobacteria bloom in
SURFACE WATER QUALITY @C“‘“““*

Lake Champlain revealed through comprehensive monitoring

Peter D.F. Isles *>*, Courtney D. Giles®, Trevor A. Gearhart >, Yaoyang Xu®,

Characterization of Organic Phosphorus Form and Bioavailability in —ﬁreg K Druschiel ™ Andrew W, Schroh ™

Lake Sediments using *'P Nuclear Magnetic Resonance : = s
and Enzymatic Hydrolysis B
LIMNOLOGY Sl
Courtney D. Giles,* Lydia G. Lee, Barbara J. Cade-Menun, Jane E. Hill, Peter D. F. Isles, and s == ===
Andrew W. Schroth, and Gregory K. Druschel OCEANOGRAPHY ©2017 The Authos Limeology and Oxcamogpiy wﬁ';:&%;“@'ﬁ%%ﬂ&@
Pt ssotiation for the Sclences of Limnology and Oceanagzep

doi: 10.1002/Ino.10521

Winter weather and lake-watershed physical configuration drive
phosphorus, iron, and manganese dynamics in water and sediment
of ice-covered lakes

Frestemter Biokgy 1%} ] dat101111 / fwh 12615

Quantile regression improves models of lake eutrophication
with implications for ecosystem-specific management

DongJoo Joung,'* Meagan Leduc,”” Benjamin Ramcharitar,® Yaoyang Xu,' Peter D. F. Isles,*
ason D. Stockwell,* Gregory K. Druschel,® Tom Manley,® Andrew W. Schroth'”

YAOYANG XU®, ANDREW W. SCHROTH=", PETER D. F. ISLES~! AND DONNA M. RIZZO#

VIRO IIJH[
enceslechinology

 Dynamic Coupling of Iron, Manganese, and Phosphorus Behavior in
. Water and Sediment of Shallow Ice-Covered Eutrophic Lakes

s Andrew W. Schroth, 1 Courtney D. Giles," Peter D.F. Isles,** Yaoyang Xu,* Zachary Perzan,!
+and Gregory K. Druschel™

LIMNOLOGY

and

OCEANOGRAPHY: METHODS i
. © 2015 Association for the Sciences of Limnology and Oceanography

doi: 10.1002/lom3.10021

Developing a 21st Century framework for lake-specific eutrophication
assessment using quantile regression

~ Yaoyang Xu,*' Andrew W. Schroth,? Donna M. Rizzo?



Journal of Great Lakes Research 7 1AGLR

ELSEVIER journal homepage: www.elsevier.com/locate/jglr ‘%

Dynamic internal drivers of a historically severe cyanobacteria bloom in OCmssm
Lake Champlain revealed through comprehensive monitoring

Peter D.F. Isles #>*, Courtney D. Giles b Trevor A. Gearhart °€, Yaovang Xu ®,

(=]
Greg K. Druschel ¢, Andrew W. Schroth ¢ o N T o o
< 8 | A 2007
8 4 ™ | + 2008
N o~ g% 2009
- 8 15 & 2010
:s‘o R 2 @ - v 2011
A 8- = ® 2012
£ s S %1
1
Q - 8
&=
& - S 7
T I 1 I I T I I I 1 I I T I
May Jun Jul Aug Sep Oct Nov May Jun Jul Aug Sep Oct Nov
21 P Growh | Peak  Late CHL . Post
s =z s [z s & 5
] T 1 flf @ 2 ie
o | ® g S| B8 * B S E
E o Chlorophylt a 5 . =
A O Phycocyanin g g
[}
= 8
o | 2
g ™
< 7 o

T 5 T
Jul Aug Sep Oct




10° mg m™=

The mobility of phosphorus, iron, and manganese through
the sediment—water continuum of a shallow eutrophic
freshwater lake under stratified and mixed water-column
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Analyses of Entire RACC Time Series: SOM Multiple Parameters
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Climate-driven changes in energy and mass inputs
systematically alter nutrient concentration
~ and stoichiometry in deep and shallow regions of Lake

- Champlain

Peter D. F. Isles + Yaoyang Xu * Jason D. Stockwell + Andrew W. Schroth
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Long-Term Lake Champlain Trends
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Conceptual Model: TN:TP Sensitivity to Env.
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Take Home Point: Climate change will promote cyanobacteria dominance
across LC via multiple mechanisms, but potentially fruitful targeted
management interventions exist
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Extreme Events

in the Lake Champlain Basin

Overarching Hypothesis:

Hypotheses: 1) Certain land uses (agricultural practices, stormwater drainage) will increase the

connectivity of the ecological system’s terrestrial-aquatic boundaries (flow from land to streams, rivers and

receiving waters of the Lake) and reduce system resilience to extreme weather events (by bypassing, —
removing, or creating less effective riparian “filters”). 2) Watersheds and lakes that have biophysical -
structures and/or antecedent conditions that suppresses connectivity require a more severe or persistent
extreme event to degrade water quality; conversely systems with well-connected interfaces will be more
susceptible to extreme event-induced degradation of water quality.
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Wade Brook Watershed: Site
Selection

e . ’
topoJingex ‘ -
[ 14.0218-0.2038 ,
| ] 0.2039-1.9374
[ |19375-38877 ;

‘\% 3.8878 - 6.9215 522 I

6~ 23.6074 B

. .

" Culvert/sensor

*
]
.
£
4

1,000 Meters
|

_a_‘- L T— -



1)

Riparian Monitoring: Site
Installation

Wetland site
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Riparian Monitoring: General
Layout & Tools

Physical (circles): o
— Soil T, moisture, electric conductivity

— Lysimeter & shallow monitoring well
* Both: Nutrients, DOC, metals
* Monitoring wells: DO

Gases, redox (triangles):
— Redox, CO,, O,

Met stations

Phenocams

Shallow well transects
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Characterization of Organic Phosphorus Form and Bioavailability in
Lake Sediments using *'P Nuclear Magnetic Resonance

and Enzymatic Hydrolysis

Courtney D. Giles,* Lydia G. Lee, Barbara J. Cade-Menun, Jane E. Hill, Peter D. F. Isles,
Andrew W. Schroth, and Gregory K. Druschel




Alteration of essential fatty acids in secondary consumers across a gradient of
cyvanobacteria

Trevor A. Gﬂaﬂlartl, Katie R.itchielj, Evan Nﬂﬂlﬂﬂi’ﬁ, Jason D. Stuc.lcwa]l“, and Jana

Kraft’ Hydrobiologia (Under Review)
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Data Drlves Process-Based Modeling
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