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Guest WiFi Access

1. On your device, connect to the MASON Wi-Fi
network.

2. Open your web browser. You will be redirected
to the Guest captive portal.

3. If you accept and agree to the Terms of Use,
click the button to Login

4. Congratulations! You are configured to use the
MASON open Wi-Fi network.

‘Note: Guest credentials will only work with the
'MASON wireless network.
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Session 1: Research 9:157110:45
Presentations 9:15u10:15
Student Speed Round 10:15-10:45

Break 10:45-11:05

Session 2: The Local Level 11:05T12:30
Presentations 11:05u12:10
2-min Poster Presentations 11 PO30

Lunch and Posters 12:30u:15

Session 3: Government Response 1:152:40
Presentation 1:15ul:35
Regulatory Panel 1:35u:40
Closing/Poster Session 2:45-3:15

Networking event 3:15u4:45



INTERSTATE COMMISSION ON
HE POTOMAC RIVER BASIN

A Mission: Protect and enhance waters
and related resources of the Potomac
River basin through science, regional
cooperation and education

A Non-regulatory research entity

A Agency of thePotomac Basin States

A Areas of Focus
A Water Quality
A Water Allocation
A Land Use
A Resilience
A Aquatic Life



Frankenstein
by Mary Wollstonecraf
Shelley (1818)
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A Self-reflection of man, scientific
hubris/progress, the
promethean/primitive man (root
identity)

S A UNVERSAL PICTURE

PRODUCED BY

CARL LAEMMLE, 8.




War of the Worlds
by H.G. Wells (1898)

Orson Welles (radio drama, 1938):

A famously realistic radio broadcast that
was presented as a series of news
bulletins, leading some listeners to
believe a real invasion was occurring.

Martian takeover thwarted by the biology
Ynlt YOUOWYnWdRnIJKE W R
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From the greatest
\. Science-fiction novel
' of all time!

NG IJK? ¢! KOY n KOq 6 1JIKC
byJohn Wyndham (1951)

.
6Y oF THE | [AQTMMI' An environmental event (meteor shower) impacts mankind so

they are no longer able to protect themselves from the always
e present threat of venomous, predatory plants.

Nlpﬂl I: VIR - The Day of the Triffids, Security Pictures Ltd. (196



The Last of Us

Video Game, 2013

A Cordyceps fungusinfects humans, causing
widespread societal collapse and turning people
into violent, zombie-like beings.

The Last of Us, HBO (2023


https://www.google.com/search?client=firefox-b-1-d&channel=entpr&cs=1&sca_esv=07cdbffa48f41bdb&sxsrf=AE3TifMZ9W3-nBXeJxiF6TvsgtN33fJQwQ%3A1761066862841&q=Cordyceps+fungus&sa=X&ved=2ahUKEwjMgMKl5bWQAxUwGlkFHWekJBYQxccNegQIGBAB&mstk=AUtExfChcGde6tPDiv0o10gRPdAdznk03zvrZmdXK_4quTuAk_zXsCdCJ_jMLbt7bfh33WdW6lxuCgS9cvYRE3OMTeFxr2Nc6rLW1XJGeaLN2lwGrMo4F-9DvIhTmlTgTfolG2SgpsoVvP08h3ewFGYkmcreC7L_cx45rlxNt25RwiG6PUfOz1xZ7FEBiM5KeH2DeGsUzeUfzsHXsudp7jc7Ug9_9I635AFORkCdExclqvvYOmRBwYMWaDPs8oHZ7Rxjz0-BXqZz8i00AjOngspFER3g&csui=3
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AEvidence is mounting that HABs are
Increasing in bothfrequency and
ntensity (cdc.gov).

A Land-use/Increased nutrient loadings
A Precipitation/Flow Modification

A Climate Change |
A Introduced Species '
A Food Web Alterations

NG JIWe 211 ¢nNPWEe UUe e dWIHYU
the U.S. is estimated at $1a100 million and costs 2000 20M 2012 2005 2004 2005 2006 207 2000 2019 2020
from a single major HAB event can reach tens of Annual Number of News Reports
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https://www.ewg.org/interactive -maps/algal_blooms/map/


https://coastalscience.noaa.gov/research/habs/default
https://www.cdc.gov/habs/environment.html
https://www.cdc.gov/habs/environment.html
https://coastalscience.noaa.gov/science-areas/habs/assessing-environmental-and-economic-impacts/
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¥ Brain-eating bacteria aren't as
» threatening as toxic algae blooms

By Chloe Beittel,
Communications Intern

JUNE 21, 2023
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Harmful Algal Blooms

Se[nqntics of how we
| Rt Aet t Lc!

thrase “harmful algal

UNG IRz | JUqIOl ¢ UNIJIOR U KOjmmghe
International guidelines, the diversity of Tem—
water users, and the many scientific B ot sk vy marine
unknowns, it is not possible at this point t’-— QR+ v in skes I
come to a consensus on a single def|n|t| S e
“"YnK¢ Oc 7 aCO '

to blooms also known

~an kill fish and sea

; ~cteria. The term HAB
.;"‘ .c:roadly in the early
vv, 185 both marine and
e mena. Beyond just lakes,
y "'.{:flooms OCCur in reservoirs,
' < streams, rivers, estuaries,
“::‘*  tter all over the world
~ J17). In addition to
1a, other freshwater algal
.accumulate and lead to
.. al impacts on humans, animals,
. ronment, and the economy.
“sage of HAB has become embedded
: . lexicon of many people in the water
o - source and public health communities.
~ Oespite widespread use, an unambiguous
Y definition of the phrase remaine elusive. in

The “H,” “A,” and “B” of a HAB:
A Definitional Framework

Rebecca M. Gorney, Jennifer L. Graham, and Jennifer C. Murphy

Lack of understanding can create false
expectations, lead to missed opportunities,
pooily cesigred studice. or inefiriert use
of scarce funding resources. First, we
cover the adjectives (algal and harmful)
before tackling the noun (bloom). Since a
clear, universal, and specific definition is
lacking, in this article we aim to build a
framework for how to improve the
contextual definition and use of HAB
moving forward.

Algal/Algae

In this context, “algal” is used as an
adjective to indicate that the bloom in
question is made up of algae rather than
flowers or your favorite fried onion dish.
The term *“algae” includes a diverse group
of organisms with only distant genetic
connections, across many taxonomic
kingdoms (Figure 1). What they all have
in common are a preference for living in
water, a relatively simple structure
(single-celled or colonies of cells) with no
vascular system (unlike aquatic plants
such as duckweed or pond weeds), and the
ahility to condnet photosynthesis nsine

photosynthesis. Cyanobacteria have been
on the plarst for billions of years and
rrolved well before wther algae,
zooplankton, fish, or humans. However,
the intensity and toxicity of blooms today
seem higher than has been measured
within the last couple of centuries (Chorus
and Welker 2021).

As primary producers, algae serve as
the foundation of all aquatic food webs.
Algae can be planktonic (live up in the
water column), benthic (located at the
bottom of a lake or river) or occupy other
habitats (such as attached to plants). Algal
communities are often mixed assemblages
of cyanobacteria, diatoms, green algae,
and other algae. However, algal blooms
are often dominated by one or a few
types. The bloom appearance, as well as
potential harms will depend on the
dominant group (Figure 1). Several terms
have already been used to identify
cyanobacteria blooms (cHAB,
CyanoHAB, or HCB-harmful
cyanobacteria bloom), with no consensus
appearing to take hold on the best of the
hunch. Recardless of the specific acronym
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Methods for Harmful Benthic
Cyanobacteria Risk Assessment Region 3
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Algal Group Field Example Potential
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A Algae are present in most waterbodies

throughout the year e 15,

A A standardize methodology is needed to SR ITOP e e

I JnRUWDWmBHE HE NI Ye Ul wlUHAY

A Influenced by local conditions

A~ YimMmHuYYuinclUMlUi
they have already established.

A The detection of color in the water or
benthic assemblage do not necessarily
explain the type of algae present, the
presence of toxins, or other potential harms.



3 Potomac Tributaries,
3 Unique HABS

1. South Br. Potomac (20122020)
2. Lost/Cacapon (2012 2024)

3. Shenandoah
AMainstem (20122013)
ANorth Fork

A South Fork
South Branch /
Cacapon//////

Shenandoah/
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Algae In West Virginia: Timeline

Pre-2013: Identification of the problem, Method development,

APre-2008: Reports of excessivdilamentous green algae across
WV

A2008: WVDEP investigates the Greenbrier and Tygart Rivers

ADevelopment of algae transect survey methods
ASummers (2008): Alkalinity/Hardness Goldilocks Zone

A hitps://dep.wv.gov/WWE/watershed/wgmonitoring/Documents/Greenbrier/Assessment_Filamentous_Algae_Greenbrie %20River.pdf

A2011-2013: 303(d) Listing Methodology

AZOllZ Requirements Governing West Virginia Water Quality Standards (47CSR2) were modified to include
language that prohibited algae blooms which impair or interfere with the designated uses of a stream

A2012:1 ¢ 2 EAWE OT WAWE GV Ot R2UW~-¢Ucnuaulalut 21 2131 WNAMMMELq Y
ICPRB begins surveys in the Shenandoah, Cacapon, and South Branch Rivers

A2013: 303(d) Listing Methodology

https://dep.wv.gov/\WWE/Programs/wgs/Documents/Greenbrier%20Algae/AlgaeListingMethodology2016.pdf



https://dep.wv.gov/WWE/watershed/wqmonitoring/Documents/Greenbrier/Assessment_Filamentous_Algae_Greenbrie_%20River.pdf
https://dep.wv.gov/WWE/watershed/wqmonitoring/Documents/Greenbrier/Assessment_Filamentous_Algae_Greenbrie_%20River.pdf
https://dep.wv.gov/WWE/Programs/wqs/Documents/Greenbrier%20Algae/AlgaeListingMethodology2016.pdf

3 Potomac Tributaries,

3 Unique HABS

1. South Branch Potomac
A Routine water chemistry
A Wet Chemistry

A YSI
A Physical qualitative habitat assessment

A Visual algae transect assessments

South Branch A




A Elevated phosphorus
(TP) is fronpoint source
(Moorefield WWTP),
2012-2013

A Predictable algal
blooms

A Did not appear to be as
flow influenced

Example #1: South Branch Potomac

| Cacapon River

Station ID

SB_L_TRGH

=l
.

| South Branch Potomac |

—

SB_U_TRGH
SB_L_MRFLD




o

CA_FRES

(A _O_CPBRG

CA_CPERG

CA_RMRCE

Station (Downstream -> Upstream)



3 Potomac Tributaries, . .
3 Unique HABs LN i

" CANOEING

— 1]
NORTHERN VIRGINIA
and
1 NORTHEASTERN WEST VIRGINIA
Randy Carter (1960): Cacapon
B2 WHGWE! We Ul Wn!l WJIWnl Y4 Wwe U! W RANDY CARTER
GYlleqRYUmw 1960




vater - WEST
VIRGINIA

BOB BURRELL and PAUL l)A\"le()N

Upper-Cacapon River

mOUNY!l qaUc qllid! Wad R W
6¢ct Wadbc¢cl elWs WNI 1J¢ qUWRUFE
cadnNcaWnNl Ysqd6WROWI 1371IC
Wild Water West Virginia, 1972

UDHEI Yaqc¢dd! WHMERYRI Gulid
residents along the high production
reaches.

-James SummerswvpEP pers. comm)



3 Potomac Tributaries,
3 Unique HABS

2. Cacapon River
A Routine water chemistry
A Wet Chemistry
A YSI
A Physical qualitative habitat assessment
A Visual algae transect assessments

Cacapon

S
B




Algae In West Virginia: Timeline

20129 21 | WUqxtof 9AA7 bt 1Ol YOGWIORUI 2 GGYl qRUNIOI é 2 EAIORUIOqE JIOAYqYa e HIO7T ¢t R

A2012-2015: ICPRB 3 year review

A https://www.potomacriver.org/wp -content/uploads/2015/12/ICP15-6_Griggs.pdf

A2016: Cacapon Microcosm Study

A https://www.potomacriver.org/wp -content/uploads/2016/10/ICP16-04_Selckmanl.pdf

A2017-2019: Focused studies on Cacapon high production reach

A https://www.potomacriver.org/wp -content/uploads/2018/08/ICP18-1_Selckman.pdf
A https://www.potomacriver.org/wp -content/uploads/2019/03/ICP19-1_Selckman2.pdf

A2020 - Current: Groundwater as potential nutrient pathway?
ASurface Flow Path Modeling
AFLIR Thermal Imaging
AGroundwater Dye Traces
Alsotope Dating
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Mechanism of Phosphorus Avallablllty

Release of bound Phosphorus from
Ca, Mg, Fe and others

A Diel pH

(Moore and Reddy 1994, Penn et al 2000)

A Diel DO

(Gomez et al. 1999)

A Redox Potential, Silicate
concentration, sulfate reduction,
organic matter decomposition,
disturbance event, climate change

(Huang et al. 2005)
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Nutrient Algae Bloom ~
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very well with the Karst &
geology of the region.

Could groundwater
flow paths provide a
nutrient transport
corridor?

b

Alkalinity Risk
® Spring - Karst Geology -

River [___] State Boundary Medium
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Cacapon Conclusions

A Biology

A Interannual taxa dominance appear
influenced by flow,

A Overall production remains high in
predictable locations

A High production at bloom sites may not
only cloaks nutrient signals but may be
driving (feedback loop) their own
proliferation

A Biological signals (macroinvertebrates and
in stream metabolism) respond to bloom
sites, however proximity to high production

A Chemistry

A Nutrients normally attributed to algal
blooms are not always detectable (monitor
for ionic constituents)

A Geology

A Underlying geology may create flow paths
conducive to nutrient transport

A Dyes may not work given groundwater age
in the Cacapon




Unique HAB behavian 3 Potomac Tributaries

3. Shenandoah River m

%USGS Ohio Water Microbiology Laboratory
4 IRt Reston Stable Isotope Laboratory

for a changing world

S National Water Quality Laboratory
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Project Objectives

1. Inform theextent andrisk of benthic HAB%

processedeadingto HAB formation
persistenceanddecline

What is it?

Where is it?

3. Identify primary sources of the factors
contributing to the formation of HABs

4. |dentify technologies and approaches t
help predict and/or provide early detection
of a HAB event

When IS it there |

{ 2. ldentify and understandhe factors and}

E. ] D o~ AW This information is preliminary and is subject to revision. It is being provided to meet the need for timely best scie
".’4 L AN ms @VCU information is provided on the condition that neither the U.S. Geological Survey nor the U.S. Government sh
VIRGINIA DEPARTMENT OF

science for a changing world PV ROAMER AL OUALLIT g UNIVERSITY liable for any damages resulting from the authorized or unauthorized use of the in



ICPRB- Discrete benthic algae sampling
GMU o Water and benthic algae laboratory analyses

Quantitative Composite Cylinder

- —_— s by ey o h
tisal | [enisa2 | [Loms | [tems2] [piG | [arow | [7axa]

| AFDW
l/lt_!"»toexh / ‘1“ T

Phycobilins laepl || Rep2 laep3

24™ toeach [
s | Chla Fluor

l

l ﬁepl [NRep.Z.l I ﬁebS

17247 o wach

[ Repi |

FIELD GUIDE TO COMMON MACROALGAE IN THE SHENANDOAH RIVER

Rosalina Christova, Sydney Brown, Jacob Mormando, Katia Holguin, Gordon M. Selckmann

Contributors:

Field images: Rosalina Christova, Gordon M. Selckmann, Charles O'Bnan, R. Christian Jones, Sydney Brown,
Jake Mormando, Tim Topalov

Microscope images: Rosalina Christova, Sydney Brown, Lisa Underwood

Molecular species ID: Bruce Cahoon

Conceptualization: Rosalina Christova, Gordon M. Selckmann, Tish Robertson. Tara Wyrick

Technical assistance: Katia Holguin

Introduction

This field identification guide to common macroalgae in the Shenandoah River is developed with the aim
of helping non-phycologists interested in knowing algae growing in the river. It is intended for use by
environmental scientists, field crews conducting field work, citizen scientists, and any algal enthusiasts, which
typically do not have access to microscopes. Therefore, the field guide contains many field images and emphasizes
the field appearance of benthic algae and uses understandable language with minimal use of specialized terms.
We also provide microscope images obtained from the same field samples for morphological confirmation of the
identifications.
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Chamaesiphon of. incrustans Grunow 1865 Cyanophyta  |Epiphytic unicell
Anagnostidinema amphibivm [(Gomont) Strunechy
Boﬁnickﬂ' ] RJohans’;n & Korf‘bérek Zﬂi? o Cyanophyta |ei wicth 2.5 um, length ranging 6-9 pm. nat astenuating Kl w x| x i w | x X
. A B T ioedl widith 2.5 pum, length renging 69 pm, gradually attenuating apice with a .
Geitlerinema splendidum {Gomont) Anagnostidis 1989 Cyanophyta S, ofm]xfx
Epiphytic on filamentous slzae (Microseire sheaths and Olodophong .
Heteroleibleinia sp. Cyanophyta (Fiamentslong and flexuous, often over 80 pm, cell wicth 1.3-1.4 pm and X L il ® X b
lengths range from 2-5 pm, cells within trichome not constricted
Microseira wollei (Farlow ex Gomont) G.B.McGregor & h Callz ranging 40-60 pm, trichomes within thick, lamelisted shesths. Filamensz wlxlw = =1 = wlwl| sl el x
sendall ex Kenins 2017 Dllrﬂn op Ytﬂ dark green, trichomes rarely solitary but rather aggregating in mats . .
Greenish pigment. diameter 12.5 pm. Single trichome within 2 fine, color-less
Lyngbya sp. Cyanophyta | - X
Microcoleus of. anatoxicus Stancheva & K.Y.Conklin 2020 Cyanophyta |Brown pizment. apical cell rounced. X X X x| x X
Microcoleus of. outumpalis {Gomont) Strunecky, Komarek & ) . ) )
I.RJohansen 2013 Dlll'ﬂrl Dph'ﬂ'ﬂ (Dlive-green pigment, apicl cells sttenuated with rounded,/fruncate clyptra X
Trichomes blue-green to emerald green, with cell widths ranging 4.5-6 pm.
Microcoleus cf. lacustris Farlow ex Gomont 1892 Cyanophyta |Trichomes rarely solitary, aggregate in mats. Filaments straight or slightly o Wl x wlwl | x| x b Wl b
ourve. Apiczl cells conical. Shesths fine and coloriess
Microcoleus of. lacustris Farlow ex Gomont 1892 e e e e L
. Dllfﬂn Dph!_,"l'ﬂ Trichomes rarely solitary, aggregate in mats. Filaments straight or slighthy X X n A
I'nl:Irpth'y'pE- h,,rplcal iourve. Apiczl cells rounded. Sheaths fine and oolorless
. . . (Difve-zreen, widths ranging 45-55 pm. Gliding motility observed, slightly
Oscillatorio of. princeps Vaucher ex Gomont 1892 Cyanophyta hocked to straight ends with apical cellslighty discolored X Xlx lxjx
. [ Callz bright b , di 10-12 per. Apical call varies £ rded
Phormidium cf. retzii Kiitzing ex Gomont 1892 Cyanophyta tmn’ﬂ;#:hh';f:'"m:mr pum. Apacal cellvanies from raunded to X x
Phormidium chalybeum [Mertens ex Gomont] Anagnostidis & Cyanophyta Cellz blus-sreen, around 12 pm wide Slightly sttenuated and hooked st the | x ‘
Komarek 1988 end. no calypers
Phormidium sp. 1 Cyanophyta (Trichome within 2 sheath, 3 jam wide, sctively gliding. Single flament X
- . S . Cells preen toblue-green, 30 pm wide cells which are discoid and short
Oscillatoria of. sancta Kiitzing ex Gomont 1892 Cyanophyta | .~ mstly straight, rarey salitary. L
. . Very short cells, pigmented bright emersid green. Filament width 7.5 pm. ¥
Oscillatoria sp. 1 Cyanophyta Actively moving X
Oscillatoria sp. 2 Cyanophyta  |Trichome pigmented green, width ranging 10-15 pm. i X ¥l il K
- . Pigmented bright emerald green. Trichomes straight with rounded, thickened
Oscillatoria sp- 3 D‘.l'ﬂr'l ophﬂﬂ apiczl cell Filament width betwesn 15-19 pm. L
Oscillatoria sp. 4 Cyanophyta |Trichome pigmented bown, width ranging 12-15 pm. w| x
Oscillotorio sp. 5 Cyanophyta  |Cells pigmented brown, 15-20 pm wide X
Spirulina/Arthrospira Cyanophyta |Acively moving ¥
Ellerbeckia arenaria (D.Moore ex Ralfs) Dorofeyuk & Bacillariophyt |©=7 diztem, farming chains. Cell dizmeter 35-60 wm. Numeraus dizzaic
. . ) ( ) £y phyt chioroplasts, central line seperating valves of frustule. Observed in girdle KlH|x x Elx|x| % X XXX X|X]|X]| X
Kulikowvskiy 2012 a iews
Mougeotia sp 2 Charophyta  |Cell width ranging from 25-30 pm. cell wall plane x K| K
Mougeotio sp 4 Charophyta |4 3140 i [
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