F
- \__.

3 = ‘ ’
““‘N‘ {
e T
X

j..l.f.lJ.J.l' :% "'.

rarsozecely

I QMC WEBINAR SERIES
A TUESDAY FEBRUARY 23,2016
ARY su’oo& USEPA‘REGIQN 1 L,




Today's Talk

»Basic approach
» Methods and tools employed
» Addressing dato




Why the Need?

J I r‘ PUbIIC Radlo a service of Southern Oregon University WOrth Eve[‘y M/nute

/;\\ Listen Live - Rhythm & News
\¥_/ All Things Considered

Home News ~ Music ~ Listen ~ Programs ~ Events ~ Support ~ Connect ~ About ~ Search

OSU Report Says Algae Blooms Are Poorly

» A request from states Monitored In U.S.

» No clear picture

» A moving farget e
» A need at multiple levels |
» Educational LD

» Data need/modeling

» Resource management 1ool

» Risk/vulnerability

SN
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What Must it Encompass

» Mulfi-tiered with abllity for technical expansion
» Low budget but fechnically sound
» Easily mplemented
» Regionally consistency (standardized methods)
» New information at multiple levels

» Educational/Informative

» Utility for resource management applications

» Address ambient waters (preemptive) and bloom
conditions

» Commensurate QA



vV V.V V. V. V. V V. V. V. V VvV v v VvY

WORKGROUP PARTICIPANTS

VTDEC

Lake Champlain Basin Monitoring Program
NHDES Volunteer Monitoring Network

NHDES Beaches/Lakes Program

NHDES Drinking Water Program

University of New Hampshire CFB

University of New Hampshire Extension Office
Lebanon NH PWS

Manchester NH PWS

Merideth NH PWS

Pennichuck Water Works NH

Wakefield New Haompshire Lakes Collaborative
Maine DEP Lakes Program

Maine Dover-Foxcroft Water District

MADEP Watershed & Drinking water Programs
Umass Amherst Dept. of Civil Engineering

Massachusetts Abbington Rockland Water
District

vV V. V. VvV V. vV vV V. v v vv Y

Massachusetts Charles River Watershed
Association

University of Rhode Island Watershed Watch
Partnership

New England Interstate Water Pollution Control
Commission

USEPA Atlantic Ecology Division
CTDEEP Ambient Monitoring Program
CT Federation of Lakes

USEPA Mid-Continent Ecology Division
UNEN

Lim-Tex, LLC

Eastern Analytical, Inc.

Penobscot Nation

Individual Citizen Scientists

White Pond Lake Association
Candlewood Lake Authority

Lake Attitash Association

Esperanza Academy



100+ lakes & multiple
sites/sampling events in

2014 (3,000+ individual

data points)
State agencies, citizen

~-volunteers, Un;,versmes,

~ Water suppliers
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Educational component

Waterbody management component



To determine the spatial and temporal
patterns of bloom occurrence in the region

Bare bones basic
™ .-.T_;“';j:,: Educational
B S Crowdsourced information
Ngglelglelalelals
* App- established methodology
Data Visualization — public
domain




BloomWaich App




Introduction & Basic Info Screen

bloomWatch bloomWatch

INTRODUCTION INFORMATION PHOTO CAPTUI INTRODUCTION INFORMATION PHOTO CAPTU

How to proceed:

What are blooms?

p that has
of these

SAVE DATA

will Ln- able to aubmn your data via your email client on y n|_|r




Lake Conditions & Bloom Size

on & Photos
Basic Info

Screen
c T Tox ]

bloomWatch bloomWatch

INTRODUCTION INFORMATION PHOTO CAPTURE INTRODUCTION INFORMATION PHOTO CAPTURE

Surface conditions:

(Ri oo | SELEC

Bloom size or extent:

Does lake have public access for boating, [Between atennis court ;] E3N3S
fishing, or bathing? | ] T

Yes [l seLec
L ) T

General Comments:

Not sure if cyanobacteria or
Weather conditions: duckweed

Overcast ‘ SELEC
- T
Surface conditions:
—. ., SAVE DATA
Ripples

Submit &
Delete
Data




bloomWatch
INFORMATION PHOTO CAPTURE SUBMIT

Up to four photographs may be taken per site

Photo 1: Attempt to capture the areal extent of

the bloom, (lake wide, along the shoreling, etc.).

If additional description is necessary, enter it in
the box below.

Photos Screen

bloomWatch

INFORMATION PHOTO CAPTURE SUBMIT

Latitude: Longitude:

s

Photo 2: Attempt to capture a photo from
standing position to the water a distance of
10-30 feet. If additional description is necessa
enter it in the box below.




Submit & Delete Data Screen

Shoreline/areal coverage of
bloom
Close proximity photo (5-10m
out)
Macro photo if possible
Float test pic?
Hope to add video training
clip

* 4 photo example and possible examples

of look alikes (i.e. pollen)

Should be available to all by
June

bloomWatch
NFORMATION PHOTO CAPTURE SUBMIT

Lake Name: Long Pond

Date: 10/26/2015

On Android devices, select EMAIL as the
choice for your submissions.

SUBMIT DATA

Once the waterbody information and pictures
have been submitted, you can delete the
waterbody from your device to save space.
Simply select the waterbody you wish to delete
from the list below and click the "DELETE LAKE
INFO" button.

Lake Name:

DELETE WATERBODY




Explore CitSci.org Projects

Check our CitSci.org projects with our interactive map
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Established to determine the occurrence
and distribution of cyanobacteria
genus/species across the region
(Mmapping of potentially foxin producing
waterbodies)

 ORD NHEERL Ideation Grant

» Citizen Science

* Low cost tools

Sample collection/separation
Protocol

 Non-temporally based

* Image capture protocol

* Image based database

e Public domain data




Sampling Design

On-Shore In-Lake
» BOH/Beach Programs » Lake associations, state
WQ folks, BOH, beach

» | meter IT sample or net

pees programs

» 3 meter IT sample or net

» CyanoScope Kit
tow

» CyanoScope kit

Designed to complement currently existing programs
UNH



anoscope Kit

Approximately $640 with digital optics












Image Capture Procedure

Make sure the “locations” function is turned on. If you google "Android Camera Turn Location On™ ar
“Iphone Turn Location On™ you will find information on how to do this. Here are a couple of links.

a. http://www.androidcentral.com/how-change-your-location-settings-android

b. http:/fwww imore com/how-to-turn-off-photo-geotageing-protect-privacy-inhone-ipad

Once the GPS is on the location information {GPS coordinates) will be stored with the photos. NOTE:
This will only work when you are outside.

Test the camera by taking a picture outside and sending it to Bryan, (Milstead.bryan@epa.gov). Bryan
will notify you on whether the GPS is working.

When you arrive at the lake/waterbody, fill in the top part of the field data form with contact and lake
location infarmation filled out. Then, take a photo of the field form. This needs to be your first image.

Mow you can take photos of (follow the steps for cyanobacterio imaoges as outlined in Phytoplankton
Sampling and Processing Procedure). Other photos can also be submitted, including photos of the
lake, surface scums or blooms, station locations, sampling efforts, etc.

When you get back to the lab, download the photos and send good sharp images to Bryan and to Dr.
Haney (Jim.Haney@unh.edu).

Information on where the photos were taken can be put in the message. 5o that Bryan can find these
photos easily, the subject line must contain the single word: "cyanophotos”.




iNaturalist.org

Record your observations Share with fellow naturalists Discuss your findings

Contribute to Science

Every observation can contribute to biodiversity science, from
the rarest butterfly to the most common backyard weed. We
share your findings with scientific data repositories like the

Global Biodiversity Information Facility to help scientists find
and use your data. All you have to do is observe.




Terms & Rules | Join this project

« Back to cyanoScope

&' Observations for cyanoScope o ssofs

Photos # Sounds  Spedies axon Hame Obsarver Date observed Place
MAPPING CYANOBACTERIA ON IDE AT A TIME % )

Project curator 1D Genus Gloeotri

ADD o blue-green algae illbmisled  Auwgust 19, 2015 Lake Attitash (Google, O5M)

OBSERVATIONS

illbmisled  Awgust 19, 2015 Great East Lake (Google,

asm)

Project curator 1D Phylum Cyanobact

Gennsz Gloeotrichia illb 10:00 Grzat East Lake (Google,
AM EDT osM)

Totals Most observations Most species
2 photos « 9 Project curator 10 Genus Gloeotri

5 5 4 h  willbmisied h  willbmisled . pec simplex
/ { by
 370b ations 1 species o 1 0b on 7 " . s e -
chiorvatione \“‘3 ‘ﬁ i blue-green alga 1 July 14, 2015 0925 Great East Lake (Googls,
. % . Phylum Cyancbacteria AM EDT osm)
E naturalist3s : .’.i /
tions L

species 3 photos = @ Project curator 1D Fhylum Cyanobact
1 O 3 observation 2 { Genus Anabaena il Avgust 10, 2015 10008 Wilson Lake [Google, O5M)
people — M EeT

|
-L- 9 Project curator 1D Genus Anabs

J blue il July 27, 2015 10:31 dilson Lake (Google, OSM)
. @ Project curator 1D Phylum Cyanobace

£ / blue-green algae ills July 13, 2015 09:13 vilson Lake (Google, O5M)
- Phylom Cyanchacteria AM EDT
» Members 2 i
=

Project curator 1D Phylum Cyanobact

4 g b.]“.e

nm Cyan

-ETEEN a_lgie illb Jume 20, 2005 10043 vilzon Lake [Google, 0sM)

view all members »
» E._\'pOI’t observations Project curator 1D Fhylum Cyanobact
1 Atom 7 iy KML csv
Diatoms illomisled  Awgust 10, 2015 10:56  Lowell Lake (Goagles, OSM)

» Checklist Phylum Eacillariophyta AM EDT

Project curator 1D Phylum Bacillariopt

Wiggins, A. and He, Y. ( mmunity-based Data Validation Practices in Citizen
Science, In Proceedings of the 19th conference on Computer-supported Cooperative Work
and Social Computing (CSCW]), February 27-March 2, San Francisco, CA.




Bloom wo’rch/CydnoScope
component

» Low Budget, readily
available tools

» Simplistic data collection
and fransfer

» Highly informative data
» Universally available

Universicy of New

hitp://cfb.unh.edu/CyanoKey/indexCyanoQuickGuide.html



Anabaena |

Anabaena cells

General Description

* Anabaena cells are usually arranged in filaments or chains and can be stra
+ Filaments also have specialized cells called heterocysts and akinetes, used {
* A mucilagenous sheath surrounds the cells of the filament

mucilagenous |/

sheath ."l @ i o
encases | - small heterocysts

filament ~
g"

Home



What is cyanoScope?

cyanoScope uses modem technologies and
social media platforms to learn more about
cyanobacteria.

By participating you will be helping scientists and
water resource managers gain information on the
occurrence and timing of cyanobacteria in lakes,

ponds, and reservoirs.

Goals

Public Outreach — Work with stakeholders to
increase awareness of cyanobacteria.

Crowdsourcing Identification — Use social
media platforms to effectively and efficiently
identify the cyanobacteria present in our waters.

Scientific — Map the spatial distribution and

seasonal occumrence of cyanobacteria in lakes,
ponds, and reservoirs.

How to get started!

1 Join the cyanoScope
project on iNaturalist.org

Purchase the collection
2 and microscopy kit on
www.cyanoScope.org

3  GetTraining

Create an account and join the project at:
www_iNaturalist. org/projects/cyanoscope.

The kit includes: Portable microscope
and supplies, an adapter to connect a
smartphone or PC to the microscope,
plankton net, and a cyanobacteria
concentrator.

Check our website, www.cyanoscope.org,
for training materials and information on
upcoming sessions.

Participation Details

Collect

Collect a water sample from your favorite lake or
pond as you leamed in training

Prepare your microscope slides.
Now — hunt for cyanobacterial

Report

Upload your photos to the cyanoScope project
on iNaturalist.

Include basic information about where and when
the sample was collected.

Interact

Now the iNaturalist community can help identify
the cyanobacteria.
Get involved! Ask questions, submit your

identifications, and learn about organisms that
have been found near you.




Tra
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cking of cyanobacteria concentrations
nin regional waterbodies in combination
N efforts to forecast bloom occurrences,

determine risk, and assess waterbody/human
health vulnerability fo toxic cyanobacteria.

e Standardized methods

 App development

» Specialized low cost “Tool Kits”
 Centralized Data

 Data Visualization tools




Sampling Methodology

Cyanomonitorir

>
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On-lake and/or sk
Selgglelligle

Weekly sampling
Infegrated Tube s
BFC separation

PC/CHLa fluoromz
measurement

Microscopy

Sample freezing
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Handheld 2-Channel Flourometer

» Chlorophyll @
» .25-2,500 ppb

» Phycocyanin (improving
MDL)

» 10- 100,000 ppb

» Other 2-chnl handhelds
available

» $1,500 - $2,500

» Stnds approx. $200 each (2
month shelf)

» Rhodamine solid state
standards (2 year shelf)




Meter Madness!




Beagle 100 w/0.5mL cuvettes

Connecticut Federation of lakes | Manchester Water Works Massachusetts DEP EPA Atlantic Ecology Division
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Prim100l  367.88  366.56 367.88 36838 37375 37375 37283 37106 37106 3579 36324  361.46
PrimS0L 17521 1739 1521 16978 16978 169.78 172.63 17263 172.63 17292 17292
Prim5L  78.82  80.14 7882 802 784 802 748 766 748 B4 T84
Primi2.5 2588  25.88 2588 244 298 28 144 A4 262 298 316

Prime.25 1529 1397 1529 154 136 154 1138 10 10 136 13.6
Pim3.12 1132 1132 11.32 2.8 8.2 6.4 8.2 46 2.8 46 4.6
Priml.5%6 2323 2191 2191 154 154 154 37 37 118 10
Prim0.78 1 228 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1



Log
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Instrument Serial #:

#: Rhodamine volume: 0.5mL /02mL
Chlorophyll
Concentration (ug/L) 0.0018 WL 015 w'L
Channel SO — RFUZMI

Temp

*Temperature: These secondary standards are sensitive to temperature
Keep your digital thermometer and your sold state stancards together and
record your ambient temperature just before reading your standards. Keep
these in a cool place out of the sun,
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SAP-SOPs-QAPP

Phytoplankton Sampéing and

Materials:

Plankton tow net, 30um pore size, 13cm opening, 30 cm
Slankton separation unit {approx. 50 mi total wolume)

3 ource spray bottie filled with deionized water
Transfer pipette

Plast croscope shdes

Plastic cover slips

Richter Qatiza F1 Elementary Microscope

Corson caskysy Smart Phone Adspter

Smort Fhone (Apple iPhone 3 or smaller)

Plastic glove: ) protect skin from toxin irntaticn)

Chest waderz-if collecting sampies Dy wading off the shof
Life Jacket

Phytoplankton Collection Protocol

Collecting Net Plankton Sample: A sample for cysnobacy
tow using the Students ®lankton net (30 micron mesh), |
nand over hand, st 8 rate 0f 0.3 m/s. [f sampling from zh
tow Dy throwing the net out s distance of approximately|
and puling the net to shore | Gently rinse down the sidef
entire net pisnkton sample should fill the cod end (apprd

Figure 1. Collection of net
piankton sample uzing @
wertical tow.

Figure 2. Further
reduction of net plan|
sample volume

FluoroQuik Field SOP

Calibration
The calibration of your instrument should have been completed in a lsboratory setin
conditions with certified primary calibratars for chlorophyll and phypacyaain. Your
alza hawve been programmed through the calibration steps to read out in pares per
sure this step has been completed properly or your measurements will not be comp:
Calibrations with primary calibrators should only need to be completed once prior 4
the sampling season, or if you experience substantial drift during the cowrse of youw|
¥our socondory Lhpdoauing.dpe calibrotors should bo recd end values recordod immaod
calibrotion is compiete; this will b= your baseline for all futurs measurements. The se
should alza be routinely measured prior to any field or laborstory analysis acti
calibrators provide a guick check o determine if your instrument is in working
instrument is experiencing any “drift” due to changes ininternal components or ather
this chack process each time prior to the beginning of youwr sampling day and record
field notebook,Tog sheet so that any changes in instrument conditions can be tracke,

Blanking the Flygrometer
Turn an your fkapgrmetee,
Record date and ambient tempersturs in secondary standards log sheat {kee;

Suspqmekes, and szcondary standards together].
Fill 3 new unused cuvette with de-icnized water and insert the blank into the
apprapriatzly orienting the cap and being careful nat to leave residusfingerg
cuvette.
Zelect “Measwre” from main menu sereen [Messure/Calibrate/Info/Data].
Select “1 Phycocyanin” from the [1 Phycocyanin/2 Chlorophyll/Blext) Return)|
Select “Blank” from the [1 Physocyenin/Blank/Measure/Return] — the scraa
“megsuring” but you will pot ses @ number. When the instrument s done "Bl
ratuen to the [1 Physooyanin Blank/ Measure/Return] screen.
Select “Return™ — This will take you back to the [1 Phycosysning2 Chlorophyl
seresn.
Select “2 Chlorophyll” fram the [1 Physocyanin/2 Chlorophyll/Mext/Return]
Select “Blank” from the [2 Chlorophyllf/Blank/Measure/Return] scre=n. The
“measuring” as before and again you will not =& & number. When finished it
[2 Chiorophyllf Blank/Measure /Return] screen.

10. Select “Return” to take you to the initizl [Measwre/ Calibrate/Info/Data] scre|

11. ¥You hawe now complsted “blanking” your instrument.

. iOnce the GPS is on the location information (GP5 coordinates) will

. Testthe camera by taking a picture outside and sending it to Bryan,

. 'When you arrive at the lake/waterbady, fill in the rop part of the fi

. When you pet back to the lab, download the phatos and send zood|

Image Capture Procedure

Make cure the “locations” function is turned on. If you google “An
“iphens Turn Location On™ you will find infarmation an how to dao §
wwnw androideentral. comyhow-change-your-location
wwnay imore-comyhow-to-turm-off-ph oto-peot apring-

This will gnily work whan you ore cutside.

will notify you on whether the GPS & warking.

location infarmation filled cut. Then, take 3 phote of the field form
Maw yau can taks phatos of (follow the steps for cyonobocteria im)
Sompling and Processing Procedure). Other photes can also be sul
kake, surface scums or blooms, station locations, sampling efforts, o

Haney {Jim.HaneyBunh.edu]

Infarmaticn an whers the photos were taken can be put in the meq
photos easily, the subject fine must contain the single word: “grang

Cponaoctamis Monbiaring & Siaom Wotck Frogram

FINAL
"

Sampling and Analysis Plan [S2P)
Far the

CYANOBACTERLA & BLOOK WATCH MOMNITORING PROGRAM

By the

LS. ENVIRDNMENTAL PROTECTION AGENCY
ECOLDEY MONITORING TEAM
ECOSYSTEMS ASSESSMENT UNIT
DFFICE OF ENWIRCHMENTAL MEASUREMENT & EVALUATION
MEW ENGLAND RESMINAL LAEDRATORY
11 TECHNOLDGY DRIVE
HORTH CHELMEFORD, MASSACHUSETTS D453

Title and approval Page:

Date:
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Hilary Snook, Ecology Monitoring Team Project Lead

Diane Switzer, EMT Team Leader

Dr. Jim Haney, University of New Hampshire
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Date:
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Angela Shambaugh, Vermont Departrnent of Ensironmental Conservation
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Linda Green, University of Rhoda island
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Katrina Kipp, Manager, Ecosystems Assessment Uinit
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Phycocyanin (ug/l)

Comparison of Lake Attitash and Lake Cochichewick
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PC/Chla Ratio can identify similarities and differences

| 68%8

PC/Chla Ratio
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What happens across multiple study sites ??
Summer 2015

Lake Attitash, Lake Cochichewick and Lake Sebago
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PC/Chla Ratio

. 2§ PC/Chla
Ratio
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Version:2.0

Welcome to the Cyanobacteria Monitoring

App! Your name, email address, phone

number, and name of organization are

required to input data. To view the full set

of instructions, please click on the

following VIEW PDF button: G’EMAIL ADDRESS:

etNAME:

@ ORGANIZATION:

| |
A—

This product was developed under

ADD NEW LAKE EXISTING LAKE




Cyanobacteria Monitoring App

Data Forms Overview Screen

FORMS

WATERBODY

STATIONS

SAMPLES

ANALYSIS

SUBMIT



Cyanobacteria Monitoring App

Waterbody Station Screen

CMA CMA

UPDATE DB
UPDATE DB UPDATE DB

@@ STATION TYPE:

"'SHORE SAMPLE |e

@ STATION DESCRIPTION:

CURRENT WATERBODY:
@ WATERBODY 1D: NHLAK600020802-04-01

"'NH | AK600020802-04-01 ‘c

& STATION ID:
‘NHLAK600020802-04-01 #)c

@WATERBODY NAME:

) "To the right of the boat launch
‘Test Lake L

F)LATlTUDE: G_?LONGJTUDE: .
‘42.6496863 |-71.3159965999"

GENERATE STATION ID
@STATE: @TOWN:
"NH ‘c "'Concord " @STATION TYPE:

‘}SHORE SAMPLE ‘c

@STATION DESCRIPTION:

GET COORDINATES

@ COMMENTS:

@ COMMENTS:

"'To the right of the boat launch

ji)LAHIUDE: G?LONGIIUDE: }
|42‘6496863 -71.31 59965999'|




Cyanobacteria Monitoring App

Sample Screen

CMA CMA

UPDATE DB UPDATE DB

CURRENT STATION: ‘INTEGRATED SAMPLER
NHLAK600020802-04-014DANLFRED )

o @ WEATHER:
SAMPLE ID: —
' |OVERCAST )e

"NHLAK600020802-04-0‘I #]c.
e @ SURFACE WATER COND:

"RIPPLES )c

< SAMPLE DEPTH "’1 ‘

@©FIELD CREW: ‘Jane & Joe \ o(M).

) @ SAMPLE DATE:
@SAMPLE REP: o -

C— e (8

& SAMPLE TIME:
@ SAMPLE METHOD: o

‘-INTEGRATED SAMPLER 9:09




Cyanobacteria Monitoring App

Analysis Screen

CMA CMA

UPDATE DB UPDATE DB

@DILUTION:

CURRENT SAMPLE:
NHLAK600020802-04-01#DANLFRED#SAMP2

@ANALYSIS ID: @sAMPLE FILTERED? |NO

"'NHLAK600020802-04-01 #"‘ . :
._ J @SAMPLE FROZEN? |NO

-_ AMALYSIS:
EPSAMPLE DATE:

@ANALYST NAME:
Jane

&@PHOTO?

@ ANALYSIS REF: N
il . PARAMETER PHYCOCY ‘
‘._DU PLICATE ‘c D \NALYZED ‘7"




Cyanobacteria Monitoring App

CMA

WATEREBODY_ID:
‘NHLAK&DDDZDSUZ—M—M ‘e

SUBMIT DATA

On Android devices, select EMAIL as the
choice for your submissions




Summary & Next Steps

» BloomWatchers

> Smc)r’rphone Apps (training provided on the
app

» CitSci submission (WIP)

» CyanoScope
» App/microscope image training
» iNaturalist submission

» Monitoring folks

> lTr%i)ning on methods/kits (video clip & Mobile
a

» Forecasting (WIP, Piloft)
» Outreach
» Mobile lab training roadshow?

ELISA testing possibly this summer in relation to PC/Chla work

Forecasting pilot project slated for this summer



Snook . Hilary@epa.gov
617-918-8670



mailto:Snook.Hilary@epa.gov




