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Mission Statement:

To involve citizen scientists in monitoring the water
quality of North America’s lakes and their
watersheds

What we do:

e Organize an annual data-gathering
event during Lakes Appreciation month
for North American lakes, reservoirs,
and other waterbodies

Beaver Lake Secchi Day August 2015

Photo Credit: Brad Hufhines



Oakland High School July 2015

Photo Credit: Katie Noonan



What we do

e Provide educational materials and training for anyone
engaged in managing lakes and their watersheds

The

|

Home . News Results Enroll View/EnterData Dip-InEvents . Monitoring Methods Help / FAQ

# Home - Volunteer Monitoring Methods

Volunteer Monitoring Methods

We frequently receive questions about volunteer monitoring methods. This section is Contact Us
devoted to monitoring methods and to links to other sources of information on
methods. secchidipin@nalms.org

1f vou would like to submit material for anv of these methods, we would be happy to
consider them for publication at this site. We will help with making the material into a
Web page. If you have or know of a site that has methods that can be used by
volunteers, we would be happy to link to them.

http://www.secchidipin.org/index.php/monitoring-methods/



What we do

*.
L)L _
APl | e Promote public awareness and
' 1 stewardship of lakes and
watersheds

Northern Indiana Lakes
Festival June 2015

Photo Credit: Amy Hagerdon



What we do

 Maintain long-term R 3
transparency monitoring e
data for use in research
on aquatic systems and

State Province:™ | IN
Lake Name: | University Lake

t h e d iscove r‘y Of t re n d S Counties Monroe'.l . ¥ . -

Wiew/Edit Lake Details Add Lake

Manage Profile

G Lake Nams

Country State County
University Lake Lake: University Lake
Country- USA
State: IN
County: Monroe
Lake Type: reservolr
Lake Size: =3 acres

LsA I Manros

http://www.secchidipin.org/data/



What we do

THE 2015 SECCHI DIP-IN
REPORT
 Prepare annual reports analyzing
Secchi Dip-In data and make data
available for all interested

stakeholders

http://www.secchidipin.org/wordpress/wp-content/uploads/2015/02/Final-2015-Secchi-Dip-In-Report.pdf



Photo Credit: Lake
George Association and
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The First Great American Secchi Dip-In

Drs. Bob Carlson, Dave Waller and Jay Lee

Photo: http://www.secchidipin.org/index.php/about/about-us/

e Kent State University, 1994

* Indiana, lllinois, Michigan,
Minnesota, Ohio, and
Wisconsin

e 800 volunteers

* 40% response rate from data
solicitation



The Secchi Disk

Measuring Water Clarity with a Secchi Disk

e The Secchi disk is utilized by volunteers e sanan -
to take disk transparency measurements 2
on their waterbodies. & | | e
 Named after Father Pietro Angel Secchi, E f
scientific adviser to the Pope | B 1
e A typical disk is a 20 cm with alternating Régﬁ J % l
black and white quadrants -

e This basic tool is one of the oldest used learLake

by limnologists

Images: https://www.pca.state.mn.us/water/citizen-lake-monitoring-program
http://www.secchidipin.org/wordpress/wp-content/uploads/2015/04/secchi6.gif




Other transparency measurements

Turbidity Tube Horizontal Black Disk
Turbidity Meter

Images: https://extension.usu.edu/utahwaterwatch/htm/tier-1/turbidity/
http://www.instrumentchoice.com.au/instrument-choice/environment-meters/turbidity-meters
http://www.horizons.govt.nz/assets/managing-our-environment/publications-consents/NZ-Energy/Council-evidence/Black-disc-protocol.pdf




Additional water quality parameters
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Data Entry

Lika .
1] .
i — . Unssuryily Las =
Vol ks Cuials Al Do B Dialls | W Dls Bl P Dt | Seasa
' T Ty ik
14 * L i . L L

The Secchi Dipln Entry Form

s B e e b e ey E e e e e e —
s e ks o s e R e B

Fommmm T wiemy B

toerene CTTTTTTTTTTTTT v (LTI

L
N pen ey Boagrem *sms o sppbeshe

L

[ . — ]
[ —— [ e
[ - [ (R .
L i i - i ma o

S —— A - ———

Wopmriads Toge D Comeewl L Pend Vi Dam D Reeeae T el . L T

I e rmtiad dge

[y gy p——— —— N P e — T — T ye—
G s S 2 s 5 it B o i et o P 3 M
B of Doy b e Ol M D Vew B

[P [NV V| S e—— —

b ¥ s S o (s il e S g Shmm——

e T D e ot e e

Tl rmnllng oo s s 5 2 Bowomns 0 Bl 2 Mg O Winhing 0 D

e By & seasaesd @ O Pos Olasibes D Momes O Cosmmemes OTU OITU OITU

ot e e e g iy Tem le e i v ey e e
e S —— w_— | Y [ R e N— T ——

L r———— L

P -TE L S L L L o it T —
Dol o e ¢ gs” DT D%
Pl m o S e

D g e b—

o i e o o i ol i B e 3

B e o e e i S e i D e i o

Bt o s peg— IV DV

https://www.lakeobserver.org/guide

Measurements  Agualtic Vegetation

« P

Guida Databases

T Gl i)




Secchi Dip-In Program S——
. . . 2015 Secchi Dip-In Participation
Participation
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Results

Descriptive statistics, 2010 - 2015

State Entries Mean (meters) Minimum Maximum Variance
[llinois 88 1.67 0.23 10.50 2.98
Indiana 227 2.23 0.43 7.35 1.55
Michigan 243 3.30 0.30 10.50 3.63
Minnesota 594 3.04 0.30 19.36 5.05
Ohio 22 1.22 0.23 2.93 0.39
Wisconsin 158 3.29 0.46 14.02 4.69

Mean SD (meters)

B 7
B 22
B 0
B o4
B 22
B 2o

2010 - 2015 Mean Secchi Depths
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Lake Classifications and Carlson Trophic State Index (TSI)

Classification Oligotrophic Mesotrophic Eutrophic Hypereutrophic

— —— A numeric method for

Moderate . .
1P 10.30 pg/L comparing lake data using

Healthy Secchi depth, chlorophyll-a,
Algae -""""""““‘"""‘“’f total phosphorous and total

nitrogen.
Less D.O. in hypo

TSI (SD) = 10(6 — (InSD/In2))
Eish salrnonlds.
Walleye may
predominate

Nutrients

TSI(Chl) = TSI(TP) = TSI(SD)

Table from Melissa Clark Lecture, Lake and Watershed Management



Trophic Condition - Chlorophyll a

Upper Midwest

Results

Secchi depth trophic states 2010 - 2015
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Results

Trophic Condition - Chlorophyll a

& 9.1% Oligotrophic
54.2% Mesotrophic
25.7 % Eutrophic

9.8 % Hypereutrophic

Secchi Depth Trophic State
Wisconsin 2010-2015

_. — .._..__ — _'_i-" EE——— i‘ —

From 2007 Chlorophyll-a trophic state across nine ecoregions (Level Ill)
National Lakes Assessment

35.1%

® Eutrophic & Hypereutrophic = Mesotrophic = Oligotrophic



Lessons Learned from 2015 Dip-In

e Survey conducted in September 2015

Scochi Dhp-In Volunteer Questionnaine

m ey e

Q5 Do you currently participate in a
volunteer monitoring program besides the
Secchi Dip-In?

SurveyMonkey

Secchi Dig-In Volunto

Vo

o (s tsnmainy S v Mol o

17 Do you think the Secchi Dip-in should
focus its efforts on individuals for
monitoring or continue to work through
existing volunteer monitoring programs?

-



Lessons Learned

e Creative Outreach Campaign

The 22" Annual Secchi Dip- In begins July 151

Your participation gathering water transparency measurements is an invaluable
part of the effort to monitor lakes around the world.

Participate in the 2015 Secchi Dip-In!

(It's the whole month of July!)

2015 marks the 22nd anniversary of the Dip-In and the 15o0th anniversary of the
very first Secchi dip by Father Pietro Angelo Secchi. Each summer Dip-In
participants add their water transparency measurements to a unique effort and
thus demonstrate that they are an invaluable part of the effort to monitor lakes
around the world. We invite you to participate in this vear’s effort.

Changes at Dip-In HQ

Dr. Robert Carlson, eminent limnolegist and founder of the Secchi Dip-In
program, has transferred its management to the Worth American Lake
Management Society (NALMS). Over the years, NALMS has been a stalwart
supporter of the Dip-In.

It was important to Dr. Carlson that the Dip-In endure after he retired from Kent
State University, the longtime home of the Dip-In. NALMS was a natural choice to
carry on that legacy given our long history together and how well the Dip-In fits
with the mission of NALMS, “to forge partnerships among citizens, scientists, and
professionals to foster the management and protection of lakes and reservoirs for
todav and tomorrow.”



Goals for the 2016 Dip-In

e Update database and data entry process

The Secchi Dip-n Entry Form
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Goals for the 2016 Dip-In

Volunteer Water Quality Monitoring Directory of the US

¥ %, . v o * Incorporate individuals in
<. .7 , 94,09 s addition to volunteer
® . 1AL v ¢ Gt Sy J{Mﬁpi monitoring programs to
o, o v od ST% gt expand citizen science
R S i T across North America
LDsA;_'.ngES ! om”:'s# | “t:[a .' ,,"';
“ i:’j“i | - - = e

Green represents monitoring subprograms
represents monitoring programs

http://www.arcgis.com/home/webmap/viewer.html?webmap=20eccf0e83af47cade65beadd399dd87&extent=-126.0738,19.505,-65.1656,54.7418



Water

‘ "Citizen Science App

Ice Cover/Frost

Guide
Measurements

~ Databases

- Aquatic Vegetation

Lake Observer App

Through a collaboration with the US Environmental
Protection Agency, the North

American Lake Management Society and Global Lake
Ecological Observatory Network (GLEON) invited

members to test the Lake Observer mobile app during
the 2015 Secchi Dip-in.

https://www.lakeobserver.org/




2011 Report: Volunteer Water Monitoring Programs

s

Thirty-six percent of programs reported an affiliation with Cooperative Extension (CE), the
component of each state’s Land Grant University that brings university knowledge and

resources from the campus to local communities. There were between one and ten program
responses per state.
Types of responding programs

I CE*-affiliated program(s)
3% Both CE and Non-CE affiliated programs

"0 Non-CE affiliated program(s)
No respondents

Program Affiliations A

YOLUNTEER
WATER QUALITY

MCHI TORING

Metiona Wetar
Rusguran
Fin el

-

|
{
i

L *CE: Coaperstive Exterion Figure 2. J

http://csreesvolmon.uwex.edu/pdf/Nationwidelnquiry/NeedsAssessmentFinal.pdf

Top Program Concerns \

' Program Budgets & Sources of Funding A

Volunteer monitoring programs are quite cost-effective. Half of responding programs’ annual
budgets are less than 550,000. Program budgets support between 0 and 15 full time equivalent
(FTE) staff persons, with an average of 1.4 paid staff per program. The vast majority of programs
rely on multiple sources of funding, which provide a measure of stability when one source
ends. In general, state sources of funding are relied upon more often than other funding
sources to support these volunteer monitoring programs.
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0 fees lunckaising
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NALMS

Thank you

Lauren Salvato, Secchi Dip-In Program Coordinator

|salvato@nalms.org



www.secchidipin.org | @SecchiDipIn

A Program of the Morth American Lake Management Society §E



Results

2015 Average Secchi Disk Measurements

Average SD (meters)

Bl o7r4-082
[ os3-155
[ ]156-318
| EAERYxn
I :sc-655

245 490 980 Miles

E=ri, HERE, Celorme, Mapmylndia, 8 CpenSkeethap contributors,
and the GlI5 user community

State Observations Mean (meters) Minimum Maximum Variance

AL
AR
BC
CA
co
FL
GA
IA
IL
IN
MA
ME
Mi
MN
MO
MT
NC
NH
NJ
NY
OH
OK
ON
PA
RI
X
ut
VA
VT
WA
Wi

3
38
48
16
10
33

9

5
21
70
13

5
25
171

2
23
31
32
13
71
12
36

7

5
14
21
67
10
31

1.47
2.69
6.85
6.85
1.34
1.95
0.78
0.82
1.35
211
2.16
4.67
4.24
3.59
1.30
6.59
2.68
6.38
3.82
4.42
1.14
0.74
4.74
1.55
1.97
1.09
4.39
1.14
4.41
4.15
3.18

0.60
0.50
1.24
0.62
0.76
0.20
0.28
0.20
0.43
0.43
0.40
2.50
1.68
0.22
1.09
5.64
2.00
2.30
2.13
0.40
0.84
0.08
2.50
0.40
0.40
1.04
0.27
0.30
1.40
1.00
0.69

3.01
5.00
22.00
2.50
6.30
5.33
1.08
1.24
3.81
6.46
4.50
7.70
7.93
19.36
1.50
8.38
3.35
12.00
5.94
11.00
1.60
1.90
6.00
4.30
6.45
1.15
8.25
2.42
12.00
7.60
8.75

179
1.26
26.94
0.24
3.21
0.89
0.07
0.23
0.81
1.81
1.46
5.98
3.66
5.43
0.08
2.40
0.92
7.86
151
5.74
0.07
0.14
1.29
0.54
4.58
0.001
10.55
0.32
4.80
8.33
4.08

*SD depth in meters
** BC and ON are provinces in Canada




Lake Classification by State

Lake Classification
B utophic

I 'esotrophic
[ Oligotrophic

0 4375875 1,750 Kilometers
NS S Y i |

TSI (SD) = 10(6 — (InSD/In2))

TSI(CHL) = 9.81 In(CHL) + 30.6

Trophic Condition - Chlorophyll a

. S el erate Placcs - A

B Otgotrophic || Mesotrophic [l Evtroptic [l Hypersutrophec

Chlorophyll-a trophic state across nine ecoregions (Level Ill)
From 2007 National Lakes Assessment



et CITIZEN

Citizen Science Day event at the Jordan
River, Indiana University Bloomington S c I E N c E
DAY
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HOME - BLOG

Accelerating Citizen Science and Crowdsourcing to Address
Societal and Scientific Challenges

) f =
Summuary: Today, the White Howse is hrmimg a forum on citizen science and crow SOUTCING
tists and engineers,

While only a fraction of Americans are formally trained as professional scien

science and

B, ENZINEEring. and techn

itizen science and crowdsourcing projects

Photo Credit: Lauren Salvato Links: http://staging.citizenscience.org/2016/02/22/downloadable-logos-for-citizen-science-day/



