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Webinar Logistics

All participants will be automatically muted...

Audio can be streamed through your computer or phone..

Here’s how:

» Click either “Computer Audio” or
“Phone call” to switch

(You may have to click on the
“Audio” tab, first.)
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Webinar Logistics

Questions will be saved until the end

Ask a question :

« Submit questions / comments In
writing using the GotoWebinar chat

box.

Technical Issues?

o Send us a Question

o If all else fails, log-out and rejoin
the webinar / audio

GaTolMeeting «

Talking:

Webcam »

s 9

Computer audic
@) Phone call
Dial: +1(571) 317-3122
Access Code: 220-607-605 =
Audio PIN: 192

»  Audience view

> Attendees: 1 of 151 (max)

~ Chat

Enter your message

To: Everyone

@ Record a3

@ Meeting ID: 220-607-605
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.~ Great Lakes
9+ Commission
¥ 7" desGrands Lacs

HABs Collaborative

Linking Science and Management to Reduce Harmful Algal Blooms

Website: https://www.glc.org/work/habs

To send an email to the List-serv (which has ~¥300 members!)

 Format the email exactly as you would like the members to
receive It.

* Send it to: habscollaboratory@great-lakes.net

Linking Science and Management to Reduce Harmful Algal Blooms



https://www.glc.org/work/habs

‘tl_‘(D Great Lakes HABs Collaborative
Upcoming Activities:

 HARRNESS webinar, March 5t 2:00 p.m.
— https:/ /tinyurl.com/qslya5j

* Lakewide Action and Management Plan webinar, March 26"
2:00 p.m.
— Register at http://bit.ly/LAMPwebinar

Linking Science and Management to Reduce Harmful Algal Blooms



https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftinyurl.com%2Fqslya5j&data=02%7C01%7Ctimdavi%40bgsu.edu%7C7f33c30974c34795803408d7b644ce48%7Ccdcb729d51064d7cb75ba30c455d5b0a%7C1%7C1%7C637178280778299887&sdata=BIjulOF4LZ6Os4M8Zlq06Srtq88sjLNSJgS0L4RjSVw%3D&reserved=0
http://bit.ly/LAMPwebinar

(:(D Great Lakes HABs Collaborative

Speakers

* Bryan Stubbs, Cleveland Water Alliance
* Dr. Branko Kerkez, University of Michigan

* Myles Downhour and Angela Crain, USGS

Linking Science and Management to Reduce Harmful Algal Blooms
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Smart Lake Initiative
Bryan Stubbs

Executive Director
Cleveland Water Alliance
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cleveland water alliance

Regional Challenge:

* S1.5 billion over 30yrs
* Goal: 40% by 2025
* Insufficient Data

Y




cleveland water alliance

Y

The Opportunity:

SMART LAKE

A new breed of Smart & Connected
Infrastructure that enables intelligent regional
water management by a cross-sector
collaborative of institutions and communities.



SMARTLAKE

What is a “Smart” Lake?

Phosphorous

pH

Temperature

Data Information Action
*  Deployed Sensors & Data Sondes - Analytics and Visualizations * Serving solution providers
* Remote Sensing & Satellite Imaging *  Notifications and Dashboards Engaging the public
* Grab Samples & Citizen Science - What else?

cleveland water alliance

Invest, Innovate and Accelerate




ik SMART LAKE

Competitions Research Projects

erie hack
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INTERNET of H20

great lakes
observing system
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Smart ponds adapt to changing
weather by managing storage

Rain, soil moisture and water
and detention time

quality sensors measure
real-time conditions of
green and gray infrastructure

Multiple smart valves
coordinate flows to
achieve system-level
benefits

Smart covers measure
underground flows and
water quality

i}









OPEN-STORM.ORG

Cellular Module

Soil Moisture

Water Quality Automated Samplers
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ARBO30

Depth (0.005 Feet)
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Q open-storm

ARBO030
Depth (0.005 Feet)

ARBO30
Depth (0.009 Feet)

W
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Docs

View Docs
View Logs (Coming Soon)

Sensors instantly report the water level at streams and road crossings.




Q open-storm ‘O open-storm

]

ARBO030
Depth (0.005 Feet)

ARBO30
Depth (0.009 Feet)

S

Docs

View Docs
View Logs (Coming Soon)

If flooding is detected, an automatic alert is sent immediately.




ARBO030
Depth (0.005 Feet)

ARBO30
Depth (0.009 Feet)

+ Hydrograph
@ Avuto-Sampled Points

Automatically trigger remote samplers as water levels change.
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Sheehan estimated that prior to installing Open Storigs
water. That cost has dropped to $16 per gallon, roug
costs thanks primarily to the water valve, which costs only a few thousand dollars.
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Asset

150 001

15D 002

15D 003

15D 004

15D 005

15D 006

15D 007

15D 008

15D 009

15D 010

15D 011

15D 012

15D 013

Flow Rec

&

State Rec

IsD 013

ISD 009

ISD 012
1SD 008

I1SD 007
1SD 003 I1SD 011

1SD 004,

3 “\QP‘
ISD 001

St. Aubin SDF \

CC.C50 Complex - Storage Depths

Fairview PS

AR

In-System
Gates

Coriner
Creek

CC Complex

Asset

CCFarebay Gates
Fr.PS

CCtoRTB

CCto DRI

CC Dewatering
CC Forebay to DRI

FV PS to DRI

Flow Rec

State Rec




Reprogram the System Build More

VS /}.ﬁ

100 MG sewer 100 MG storage
Overflow Reduction
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storm.org bkerkez@umich.edu

Www.open-




Ohio-Kentucky-Indiana Water Science Center
Serving the Nation and providing high-quality
science for over 100 years

ZUSGS =

science for a changing world

L}
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U.S. Department of the Interior
U.S. Geological Survey



Talk Outline

" Nutrient enrichment is a key factor in
cyanoHABS occurrence
" Importance of continuous nutrient monitoring
" Nutrient sensor technology

" Developing continuous nutrient surrogate
models

" |dentifying nutrient “hotspots”
® Assessing nutrient loads

a USGS



CyanoHABs are increasingly a
national concern

" Threaten human and aquatic ecosystem health
® Cause major economic damage

A Graham and others, 2009: Lakeline, v.29, p.16-22
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necdotal reports of cyanobacterial harmful &\§ '; pr
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algal bloom (CyanoHAB) poisonings

N States with CyanoHABs, beach closures, and
health advisories in August 2016

[ No anecdotal reports of CyanoHAB poisonings

Expanding our knowledge
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Challenges to understanding
cyanoHABS

" Changes in climate
" Warmer temperatures

" Changes in nutrient loads
(nitrogen and phosphorus)

Total Nitrogen Load (tons/month)

Month-Year

USGS



Why monitor nutrients
continuously?

m 24/7 data collection W‘L

" Wide range of constituénts__~ ;
AWt "d‘izfr'e"eta-grﬁ'*s‘uf% gat i
measurements |

" Captures all events *
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" Real-time decision support

Ohio River at Ironton, OH




Relating continuous sensor data to nutrients

I

USGS

Directly measured
Nitrate plus nitrite
Orthophosphate

Turbidity

Specific conductance

Computed or estimated

Total nitrogen
Total phosphorus

Total nitrogen
Total phosphorus
Suspended sediment

Nitrate plus nitrite
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There are multiple types of
nutrient sensors

Nitrate plus nitrite | Orthophosphate
(optical) Tan

lon-selective
electrode

—C —
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Advantages and Disadvantages

Type
Optical
(UV)
sensors

Wet-
chemical
sensors

lon-
selective
electrodes
(ISE)

USGS

Principle

Spectral
absorption by a
photometer

Wet chemical
colorimetric
reaction with
detection by
photometry

Direct
potentiometry
between sensing
electrode and
reference
electrode

Advantages

*High resolution,
accuracy, precision
*Chemical free
*Fast response time

*High resolution,
accuracy, precision
*Relatively fast
response time
*Available for NH4,
NO3, and phosphate

*Inexpensive (<$1,500)
*Easy to use

*Fast response time
*Not influenced by
color or turbidity

Disadvantages
*Expensive (>$20,000)

*High power requirement
*Only available for nitrate

*Expensive (>$20,000)

*High power requirement

*Requires reagents
(generates waste)
*Freezing lines in cold
temperatures

*Low resolution, accuracy,

and precision

*High instrument drift
*Limited shelf life
*Technigque sensitive
calibration

Pellerin and others, 2016

JAWRA v.52, iIssue 4
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OKI super gage sites (fixed position)

EXPLANATION

———  Major streams
Super gage type

Continuous - Five-parameter sonde (water
temperature, specific conductance, pH,
dizsolved oxygen, and turbidity]

iirate - Fve-parameter sonde & itrate i .l' yiE
Mitrate - Frve-parameter sonde and nitrate monitor LT _..If,\dlana

Mutrient - Five parameter sonde, nitrate monitor,
and orthophosphate sensor

Sediment - Water temperature and turbidity only

Modeled constituent(s)

40 BO 160 Miles

Preliminary Information-Subject to Revision. Not for Citation or Distribution



Successful Operation of a Super Gage

4 Components
" Streamflow

" Continuous monitoring:
multiparameter water-quality
sonde; nitrate monitor;
orthophosphate analyzer

" Discrete sampling: e.g.
nutrients, sediment,
microcystin

" Surrogate regression
modeling

a USGS




Super Gages monltor contmuously

AR o
i "'Prellmlnarylnformatlons -a .., e

. :‘?‘_ : -_ Satel I Ite telemetry, Revision. Not for Citation 1:4451
GPS, and solar L
panel A

T | Streamflow radar |
- land data collection{= ,
platform > =

Water-qualit VY sonde

Orthophosphate
analyzer

Nitrate plus m(l{‘e"'%

monitor
—

Sensor

e ‘lt'rate plus nitrite sensor

Water-quality

Kankakee River, Shelby, I_

Data are publicly available at www.USGS.gov
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Super Gages are adapted to the}_site

Maumee River
at Antwerp, OH

East Fork
Whitewater River at
Richmond, IN

Schbol Branch at Maloney
Road near Brownsburg, IN §

havg Y

P

Oio River at

= Ironton, O

S I
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USGS e

Approved Guidelines and Protocols
a USGS

acieace for & changing world

" Guidelines for
use | N avar | ety Of Optical Techniques for the Determination of Nitrate in

Environmental Waters: Guidelines for Instrument Selection,
. Operation, Deployment, Maintenance, Quality Assurance,
enV| I’O n m entS and Data Reporting

Chapter 5 of
Section D, Water Qualty
Book 1, Collaction of Water Data by Direct Measurement

Technigues and Methods 1-D5



Site Operation and Maintenance Visits

Clean and recalibrate the monitor (20+ visits/yr)
* Once every 2-4 weeks

Daily online data checks of the monitor,
troubleshoot as necessary

Internal review and approval of all data prior to
publication

USGS 83216870 OHIO RIVER AT IRONTON, OH
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Wagner and others, 2006, Guidelines
and standard procedures for
continuous water-quality monitors;
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Preliminary Information-Subject to
Revision. Not for Citation or Distribution
Jan Jan Feb Feb Feb Feb Feb

36 31 a1 a2 a3 84 a5
2028 2020 2020 2020 2020 2020 2020

U.S. Geological Survey Techniques and
Methods 1-D3



Collecting Representative Water Samples

= USGS -




Collectlng Representatlve Water Samples

o g a4

Kanaee er,
Davis, IN

U.S. Geological Survey, variously dated,

National field manual for the collection
of water-quality data: USGS Techniques
of Water-Resources, book 9

v—‘i

f‘ St Marys Rlver Ft Wayne IN

/ Wabash Rlver

New Harmony IN




Developing Continuous Surrogate Models

Total Phosphorus — Kankakee River at Shelby, Indiana

Computed in
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phosphorus load in tons per day

1

0BJul 154 22l 10 12

sqrt of TURB

Preliminary Information-
Subject to Revision. Not for
Citation or Distribution

TP concentration = (0.02255 x sqrtTURB) + 0.02047
Load TP = TP * streamflow(site) * constant for conversion of units




Developing Continuous Surrogate Models

Total Nitrogen - Iroquois River near Foresman, IN
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Preliminary Information- !

Subject to Revision. Not for %’D
Citation or Distribution <

Log,,TN =(0.83 x log,,NOx) + (0.03 x log,,Q) + 0.09
Load TN = TN * streamflow(site) * constant for conversion of units

m [




Why do surrogates work?

" Thereis a physical relation between the
measured sensor value and the constituent
of interest

" Nitrate plus nitrate relates directly with total nitrogen
" Orthophosphate relates directly with total phosphorus
" Sediment directly causes turbidity

" |n other cases, there Is an association
between the constituent or interest and the
IN-SItu measurement
" Phosphorus is associated with sediment (turbidity)

B Cost-effective tool
a2 USGS



Assessing loads using continuous nutrient
monitoring
" May prove important for assessing and

managing nutrient loads delivered to rivers and
across land-water interface (e.g. edge-of-field)

" Continuous monitoring data can improve
accuracy and reduces uncertainty of load
estimates

" May help guide implementation and evaluation of
BMPs (edge-of-field to watershed scale)

a USGS



Super gage network:
Total nitrogen in the
Ohio River and tribs,

2014-17

A super gage sites OHIO
A Discrete only sites

P
ILLINOIS b
"\
)

TENNESSEE

800,000

600,000

in ton/yr

<400,000

200,000

Mean load

| -
>
~
N
=
~
(-
@]
[}
c
=]
[
>
c
(]
(¢D]
S

M Total nitrogen, as N
itrate plus nitrite, as N
Out

tributaries

/_M

W Total nitrogen, as N
Nitrate plus nitrite, as N

Preliminary Information-Subject to Revision. Not for Citation or Distribution



Continuous monitoring allows us to
show seasonal loading differences

Total Phosphorus Loads (tons)
Winter,

74 tons,
32%

Spring,
79 tons,

34%
Iro uois River at Foresman, 2016-2017



Access to National Real-Time Water Quality

nrtwq.usgs.gov

1,000 T

- Suspended sediment concentration

Suspended sediment load °
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Future efforts for Super Gages
" I[mproving surrogate capabilities
" cyanoHABS

" Creating additional continuous monitoring
opportunities

" Working across borders/:
agencies/land uses

® Public awareness

= USGS
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Thank you

Myles Downhour Angie Crain

mdownhour@usgs.gov ascrain@usgs.gov
317-600-2700 502-493-1943
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Questions?

Linking Science and Management to Reduce Harmful Algal Blooms
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Thank you!

Great Lakes HABs
Collaborative




