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EnviroDIlY In the Delaware River Basin

Where have we come from and where are we going?

2021 Watershed Congress, Thursday September 23, 2021, 4:30-5:30p
David Bressler, Stroud Water Research Center
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o Main Point today: Stroud Center is supporting
EnviroDIY in the DRB — how it's happening,
who’s involved, what's being learned, what's
happening, and how can others get involved.




Today more specifically

o Overview of EnviroDIY
o Overview Monitor My Watershed

o Overview of “EnviroDIY in the DRB” program
past, present, future; including:

o History, for context

o Case studies of how stations/data can be
used

o Resources for users
o Options for how individuals/groups can get

Involved ,N
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What is #* Enviro

o EnviroDIY is “a community for do-it-yourself environmental science
and monitoring. EnviroDIY is part of Wikiwatershed, a web toolkit
designed to help citizens, conservation practitioners, municipal
decision-makers, researchers, educators, and students advance
knowledge and stewardship of fresh water.” (from EnviroDIY.orQ)

‘g Enviro About v Participate Mayfly ~ Blog Forums ~  Videos Shop + Help Register LogIn Q

I Subscribe ) EnviroDIY on GitHub

An Initiative of Stroud Water Research Center

\Welcome to EnviroDIY, a community for do-it-yourself environmental science and monitering. EnviroDIY is part of WikiVWatershed, a web toolkit designed to help citizens, conservation

practitioners, municipal decision-makers, researchers, educators, and students advance knowledge and stewardship of fresh water. New to EnviroDIY? Start here

Monitor With Mayfly Program Your Mayfly Stream Your Data Get Answers on the

Our EnviroDIY Mayfly Data Logger is Get sketches, libraries, and Onlme Forum

user programmable and Arduino IDE documentation to help you program Share your data and access data from Have a question about DIY
compatible. your Mayfly. around the world on Monitor My environmental monitoring? Share it with

Watershed®. EnviroDIY members.
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https://wikiwatershed.org/
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What 1s 42 EnviroDIY ?

" Model My Watershed"

Analyze geospatial data, model storms, and compare
conservation or development scenarios in a watershed. Learn

more

¥ EnviroDIy
Join a community of do-it-yourself enthusiasts sharing open-
source ideas for environmental science and monitoring.

Macroinvertebrates.org

Identify common freshwater macroinvertebrates with this
resource designed for citizen scientists. Learn more

™ Monitor My Watershed

Discover and map monitoring data from multiple sources.
Share and compare your monitoring data with the world. Learn

more

¥ Leaf Pack Network:

Discover what aquatic insects can tell you about your stream’s

health by performing a simple leaf pack experiment.

Water Quality Mobile App } é ’

Enhance stream study and monitoringﬁacﬁvitiesfor students

and citizen scientists. Available for Apple and Android devicesyg
\
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What is #* Enviro

o EnviroDIY is focused around the Mayfly Data Logger

The EnviroDIY Mayfly Data
Logger is a powerful, user-
programmable microprocessor
board that is fully compatible
with the Arduino IDE software.

Designed by Shannon
Hicks, Stroud Center
engineer
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What is #* Enviro

« Lots of possibilites Building a Low-Cost Electrical
- ) Conductivity Sensor Using the
& s Mayfly Platform

e § The ‘Frankenlog” Network: A Forest
Fcohydrology Sensor Network
: the Mayfly Data Logger

= % Building a Continuous Temperature
.~ AdLogger with the EnviroDIY Mayfly

. S -
s Robert S
;Al -
‘e

In the stream, sensors were mounted on standpipes and, later, on a .
boom extending over open water. OUD
=
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EnviroDIY globally

EnviroDIY monitoring stations across the world

™ Monitor My Watershed® Browse sites

Browse Data Collection Sites Browse all sites that have been registered in the database by all users. Clicking on a site shows its details and provides a link to view the data collected at that site.
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EnviroDIY 1n the U.S.

Most stations are In the eastern U.S.
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EnviroDIY 1n the U.S.

Greatest density of stations is in the Delaware River Basin
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% Monitor My Watershed® _
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The Standard EnviroDIY Station

Stroud Center’s standard EnviroDIY Monitoring Station

Also designed
by Shannon
Hicks
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The Standard EnviroDIY Station

SR SNk O
EnviroDIY Data *
logger station OUD

=S
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-
The Standard EnviroDIY Station, Logger Box and solar panel




The Standard EnviroDIY Station, Mayfly

Features of the EnviroDIY Mayfly Data Logger

Bee Module Socket
(Xbee/WiFi/Cell)

microUsB port FTDI programming port
e ! ~

Power switch Solar panel connector

'-.‘ & charging circuitry
MicroSD/SP! g :

connector Red & Green LEDs

User-defined

: LiPo battery connectors
pushbutton roULY el - 2

MicroSD socket L
(horizontal)

DS321 Real Time Clock
with battery backup

20-pin header
for analog pins
and 2 UART ports

20-pin header
for digital pins

s . 5V boost converter
Auxiliary 16-bit, 4-channel

Analog-to-Digital Converter et E :| EOUD
Grove digital ports P S o\
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The Standard EnviroDIY Station, Cell Board

P) 2 AG/LTE cell board — transmit
e data to Monitor My Watershed
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..
The Standard EnviroDIY Station, Sensor Bundle
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The Standard EnviroDIY Station, Sensors

CTD Sensor (Meter Hydros 21) Turbidity Sensor
(Campbell OBS 3+)

WATER RESEARCH CENTER




The Standard EnviroDIY Station, microSD card

microSD card files are generally the most secure data

OUD
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The Standard EnviroDIY Station, data points

IDateTime

4/26/2021 13:30
4/26/2021 13:35
4/26/2021 13:40
4/26/2021 13:45
4/26/2021 13:50
4/26/2021 13:55
4/26/2021 14:00
4/26/2021 14:05
4{26/2021 14:10
4/26/2021 14:15
4/26/2021 14:20
4/26/2021 14:25

-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00
-5:00

TimeOffse DateTimeUTC

4/26/2021 18:30
4/26/2021 18:35
4/26/2021 18:40
4/26/2021 18:45
4/26//2021 18:50
4/26/2021 18:55
4/26,/2021 19:00
4/26/2021 19:05
4/26/2021 19:10
4/26/2021 19:15
4/26/2021 19:20
4/26/2021 19:25

Data points collected every 5 minutes

Decagon_CTD-10_Cond Decagon_CTD-10_Temp Decagon_CTD-10 Depth EnviroDIY_Mayfly_Temp EnviroDIY_Mayfly_Batt Digi_Cellular_SignalPercent

302.2
306.5
308.8
308.2
308.5

309
308.2
309.5
307.7
308.8
307.3
308.3

14.3
14.3
14.3
14.4
14.4
14.4
14.5
14.5
14.6
14.6
14.6
14.7

210.8
212.8
206.7
206
205.7
202.8
203
200.3
200
199.8
199
197.5

4.215
4.215
4.23
4.23
4.215
4.23
4.215
4.23
4,23
4.23
4.215
4.215

26
29.25
30
30.25
30.25
29.75
29.25
29
28.5
27.5
26.5
24.75

109
51
90

109

109

109
51

109

109

109
21

109
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The Standard EnviroDIY Station, MonitorMW data portal

o Data sent in real-time to Monitor My Watershed data portal via cell signal
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What 1s 42 EnviroDIY ?

" Model My Watershed"

Analyze geospatial data, model storms, and compare
conservation or development scenarios in a watershed. Learn

more

£ EnviroDiy
Join a community of do-it-yourself enthusiasts sharing open-
source ideas for environmental science and monitoring.

Macroinvertebrates.org

Identify common freshwater macroinvertebrates with this
resource designed for citizen scientists. Learn more

™ Monitor My Watershed

Discover and map monitoring data from multiple sources.
Share and compare your monitoring data with the world. Learn

more

‘iﬁ Lear Puck Network®

Discover what aquatic insects can tell you about your stream’s

health by performing a simple leaf pack experiment.

Water Quality Mobile App } é ’

Enhance stream study and monitoringﬁacﬁvitiesfor students

and citizen scientists. Available for Apple and Android devicesyg
\
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Monitor My Watershed

 Monitor My Watershed is where you access and see the data

http://monitormywatershed.orq/

® Monitor My Watershed'

& E nviroDIY ¥ Leaf Pack Network

V= AR

Iata Sharlng Portal

e Contrlbute your water- quahty data
R m'\

';_‘*:-: 1, S T R

) Re}adytowstart shanng your data'; L T NS
kﬁ‘

t‘q‘»
; SIGN UP
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http://monitormywatershed.org/
http://monitormywatershed.org/

Monitor My Watershed

Clickable map with color legend provides quick view of station online
status
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Monitor My Watershed

Clickable site and then click “View data for this site” to get to site’s

homepage

B

! iu\
\ .\
o
West Che
r_@ & Cou
wa,,,g%
e o

GIANT Food S(oresv

| S
(162)

o Windon

W

raswallien)

Site Code

Site Name

Latitude
Longitude
Elevation

Latest
Measurement

View data for this site

o
7

- 8 ;
9"‘“25
we
G G |
&
£3

UYL I S ‘

GRS
A3 WOODCREST
<&
WEST &
GOSHEN PARK q,g}\
X 30SHEN
5 Center WEST
GOSHEN HILLS
4
< —y
o Q-?) @) West Goshen
wd‘
<
O”/,
£ Rolling Green %,
%, Memorial Park (4 \
C),;) g
Chester County
\ Government Services...
o5
we® WES]
’ \ A'C

w"""own Rd Hy v

w
2
2
% WE
%

T g’ .
. A =

WATER RESEARCH CENTER




Monitor My Watershed

Site home page contains site info, station owner, deployment date,
etc., along with 72hr data panels with real time feed

Sensor Observations at this Site - Y
Plum Run at New Street Garage (BCPR9S) € DOWNLOAD SENSOR DATA
& Deployment By Patty Haug Map  Satellite - @ Only the most recent 72 hours of available data are shown on A Time Series Analyst
the sparkline plots. The plots are broken when there are gaps in .
£ Organization West Chester University _e\e\es‘ . R X »
QN the data longer than 6 hours. Plots shaded in green have recent - 2]
T Nov 72016, 824 p m data. Plots shaded in red have not reported data in the last 72
hours
) Deployment Date Nov. 1 9,10:25 p.m
Electrical conductivity Z o B Water depth & o 3
1 Latitude 39.950473
+= Longitude -75.605006
1 Elevation (m) 113.9
= Elevation Datum MsL N
3 Last observation Last observation
K iitiietohor 3680 | Mg Dol e IS8 [ EGAY W Ao S0 Sept. 13, 2021, 8 a.m. (UTC-05:00) 1 3 64 _3 Sept. 13,2021, 8 a.m. (UTC-05:00) 40 N 2
@ Site Type Stream (us/cm) {mm})
93 Stream Name Plum Run
Medium Liquid aqueous Medium Liquid aquecus
A\ Major Watershed
- Decagon_CTD-10 Electrical Conductivity Decagon_CTD-10 Electrical Conductivity
. Senzar - Sensar -
@ SubBasin - emperature Depth Sensar emperature Depth Senzar
&
Temperature 7 o = Battery voltage 770 Z o B
Last observation Last observation
Sept. 13, 2021, 8 a.m. (UTC-05:00) 1 9 . 1 Sept. 13,2021, 8 a.m. (UTC-05:00) 3 . 624

(degC) W)




Monitor My Watershed

Data panels provide real-time (most recent) readings

1026 % FU= ekl

¥ & monitormywatershed.org/sit

™ Monitor My Watershed®
Electrical conductivity 7 &6 =5

Related Link E

Easy to access on

Electrical conductivity = & |

e a smart phone
Last observation Somzs a0zt s2samure-  590.8
June 23, 2021, 9:25 a.m. (UTC-05:00) 3 6 9 . 8 0500} (uS/em)
(us/cm)
Madium Linuid agueaus
Decagon_CTO-10 Electricel
Senzor Conductivily Temperatune
Medium Liquid aqueous et Senser
Sensor Decagon_CTD-10 Electrical Conductivity Temperature Water depth = a =

Depth Sensor

AN SIRQUD
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Monitor My Watershed

Time Series Analyst (TSA) graphs provide ability to see
past data trends, multiple parameters, multiple sites

£ Plot Options

All | Last Month | LastWeek

» Monitor My Watershed

Begin Date 8/01/2021
End Date 9/01/2021
Q Map = Datasets i Visualization Visualization Time Series -

25 7 T 1,100
24 a00 4 i= Legend
234 1,600 . B Decagon_CTD-10_Depth:
= Water depth
224 O SHVC2S: Valley Creek at Valley Creek Park
O — 1,400 |'|l w Raw Data
™ 214 E i ¥ Decagon_CTD-10_Cond
% »"E« 200+ = Electrical conductivity
— 204 = SHVG2S: Valley Craek at Valley Craek Park
o a 000 o Raw Data
S uul =
2 19 4 z = M Decagon_CTD-10_Temp
@ o 0 " Temperature
:]QJ— 184 ?ZJ‘J 800 1 _ SHVC2S: Valley Creek at Valley Creek Park
5 7 ,_‘-'{: ': Raw Data
217 600 =
16 _f = Summary Statistics
400+ L- Arithmetic Mean 24717
15 -
04 Geometric Mean 44.65
144 200
- T T T T T T T T T T T T T T T Maimum 1785.00
Aug 03 Aug 05 Aug 07 Aug 09 Aug 11 Aug 13 Aug 15 Aug 17 Aug 19 Aug 21 Aug 23 Aug 25 Aug 27 Aug 29 AugSdp 01 Minimum 203,80
DateTime (UTC) )
Standard Deviation 97.07
10% 208.80
rr . T°r T 1 T T T T T T T T T T T 1 ’
Aug 03 Aug 05 Aug 07 Aug 09 Aug 11 Aug 13 Aug 15 Aug 17 Aug 19 Aug 21 Aug 23 Aug 25 Aug 27 Aug 29 AugSep 01 25% 2o
Median, 50% 220.80 D
75% 254.00
90% 272.80 |

NTER

Number of Observations 8,860




Stream ecology concepts in MonitorMW

Seasonal and day/night (diel) patterns in stream water temperature

304

Termperature (degC)

™ T T T T T T T T T T T T T T 1
Jan, 2018 Apr01  Jul01  Oct01 Jan, 2019 Apr01  Jul01  Oct01 Jan, 2020 Apr01  Jul01  Oct01 Jan, 2021 Apr01  Jul 01

25 Pickering Creek, Phoenixville

27
26|
25
24
23
22
214

Temperature (degC)

20

::: SIRQUD
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Stream ecology concepts in MonitorMW

Dilution of stream water during storms — conductivity decreases as
depth increases

2,000 5 L 1 000

conductivity (USic

Water depth {mm)
.
|
y

EY [%}
[ []
|
E
Electrical

800 L /

! ! ! ! ! ! I
Aug 18 Aug 19 Aug 20 Aug 21 Aug 22 Aug 23 Aug 24

Naylors Run — urban watershed, high conductivity and lots of dilution Q)UD
= .

during storms
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Stream ecology concepts in MonitorMW

Spikes in conductivity during/after winter storms — flushes of
road salt/de-icer

1,200 [ oo

1,100 - .
1,000 - ﬂ E

= El
E &
£ B
2 G
w s
=] —
o 0
5

L

! ! ! | ! I I ! ! | ! ! | !
JanFeb 01 Feb 03 Feb05 Feb0Y Feb09 Feb11 Feb13 Feb1: Feb17 Feb 13 Feb21 Feb23 Feb2b

Tributary to Cobbs Creek in Philadelphia area M
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Stream ecology concepts in MonitorMW

Data signals of unknown source — pollutant, sensor fouling, malfunction?

160 -
155
150 -
145
140 -
135
130
125

Water depth (mm)

105 4

120+
115
110 5

cm)

nductivity (usf

Electrical co

Aug 03 Aug 05 Aug 07 Aug 09 Aug 11 Aug 13 Aug 15 Aug 17
Palmer Run, a heavily forested stream in First State National Historical Park, DE
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Stream ecology concepts in MonitorMW

Increased turbidity during storms

- 90

a0 - 80

- 70
700 S

- 60

- 50

- 40
500 -

- 30

Water depth (mm)
Turbidity {(NTLU)

400 1 - 20

- 10
300

! !
Aug 28 Aug 29

Valley Creek at Ecology Park
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Where have we come from and where are we going?

o Overview of “EnviroDIY in the DRB" program
past, present, future; including:

o History, for context
o Resources for users

o Case studies of how groups and schools are
using the data

o Options for how individuals/groups can get
Involved
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Where have we come from and where are we going? Vision

e Vision: make it increasingly easier
for people to

o Monitor water using EnviroDIY

o Understand, analyze, apply data
for management, education,
outreach

e *This DRB work Is a pilot of sorts for
what Is starting to happen more

broadly WS%\Q%




Where have we come from? Stroud Center Perspective

on EnviroDIY in DRB

e Primary Goal

o Support Station owners,
managers, and volunteers

e Secondary Goal

- Analyze basin-wide data set -

L]
a3 1000 4

o Develop tools to characterize  w| ° %
and contextualize watersheds £ o,

400 @ o

200 ®

0 20 40 60 g0 100_
% Developed land

0

R




o
Delaware River Watershed Initiative
DRWI

https://4stateslsource.orq/

4 S t ate S 1 S O u r C e OUR WATER OUR WORK FIELD NOTES TAKE ACTION

The Delaware River Watershed Initiative

Working across four states to
protect one shared source of clean
water

W YEE JEH LV EN 2 S

FOUNDATTI ON WATER RESEARCH CENTER



https://4states1source.org/
https://4states1source.org/

C-SAW

https://www.c-saw.info/

"’\\

Consortium for Saahﬁfft A‘Ssiétance tc;

~
) ~

= e

Home What’s Available? Who's Eligible? Who Provides Assistance? Apply News Resources Contact Q

What is C-SAW?

The Consortium for Scientific Assistance to Watersheds (C-SAW) is a team of specialists who provide free organizational and scientific technical
assistance to Pennsylvania-based watershed and conservation organizations.

C-SAW does not conduct watershed monitoring or assessments. Instead, C-SAW helps watershed organizations do a better job

WATER RESEARCH CENTER

with their own monitoring and assessments.



https://www.c-saw.info/
https://www.c-saw.info/
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Who 1s “we”’?

o Watershed groups, schools, and universities using EnviroDIY
monitoring stations in the Delaware River Basin (DRB) with Stroud
Center support via the Delaware River Watershed Initiative (DRWI)

EAST /

‘o3 PennState Extension “?j{ BERKS COUNTY STROUDSBURG
CE—2) CONSERVATION DISTRICT ’ UNIVERSITY -
TROUT

UNLIMITED

o WILLISTOWN CONSERVATION TRUS'I

~

< BARTRAM'S GARDEN WallkillRiver
‘Watershed

_ SCHUYLKILL RIVER
] \g %REE

WHITE CLAY CREEK \(/:Vlldlands

National Wild & Scenic River Onser\[ancy g"ﬂL N%%

Ours to Enjoy. Ours to Protect Creating lasting connections to nature since 1973 § . E’« AMERICARILITTORAL SOETETY
r@ Caring for the Coast

Bl Y= ‘ AN
WAy Tookany/Tacony-Frankford oS \
i!;. Watershed Partnership, Inc. A ) Q
S LOPATCONG v
%‘%m‘& CREEK The Great Marsh

French & Pickering .
CREEKS CONSERVATION TRUST Instltute

X
- / ey AGEHE
~ S s r ., R o . | \. i,
DE:'\?EV:QEEPER | : ; = The Academy of 7 W l SSAH l CKON

= TRAILS

NETWORK"

N G
atural Sciences
N\

of PREXEL UNIVE

ndependence Jll montgomeryschool @ Woodstown High School Ol |D
SCHOOL PreK to Grade 8 ' Learning is our mission
‘Q&\/‘ﬁ

W Lk F A VP My b
FOUNDATTI ON

Once a Wolverine, Always a Wolverine
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Who 1s

Abby Weinberg, OSI

American Littoral Society

Angelica Creek Watershed Assaociation
Bartrams Gardens

Berks County Conservation District

Berks Nature

Berks Nature; DCNR; Nolde St Forest
Brandywine River Museum

Brodhead Watershed Assocation

Darby Creek Valley Association

Deerpark Rural Alliance

Delaware Riverkeeper

East Stroudsburg University

Easter DE Co. Stormwater Coal., Villanova-WPF
Great Marsh Institute

Green Valleys Watershed Association
Independence School

Lake Committee, Somerset Lake Community
Lawrenceville School

Lopatcong Creek Initiative; NJ Highlands Coalition
Master Watershed Stewards, Berks Co.
Musconetcong Watershed Association
Natural Lands Trust, Woodstown High School

And growing — ongoing need for capacity building among
groups and collaborative support for the network

cheQD?

Pennypack Ecological Restoration Trust

Perkiomen Creek Trout Unlimited

Poconos-Kittatinny Cluster/East Stroudsburg University
Primrose Creek Watershed Association

PSU MWS, Aquashicola/Pohopoco Watershed
Conservancy

Schuylkill River Greenways

Silver Lake Nature Center

South Jersey Land & Water Trust

Stroud Water Research Center

The Land Conservancy for Southern Chester County
The Schuylkill Center for Environmental Education
The Watershed Institute

TNC/FSNHP

Tookany/Tacony-Frankford Watershed Partnership
Trout Unlimited

Trout Unlimited, NJ

Valley Forge Trout Unlimited

Wallkill River Watershed Management Group
West Chester University

White Clay Wild and Scenic

Wildlands Conservancy

Willistown Conservation Trust

Wissahickon Trails
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Where have we come from? Technology

o How is it that Stroud Center was able to provide this resource?
o Technology development by Shannon Hicks for 20+ years

= .
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Where have we come from? Technology

o How is it that Stroud Center was able to provide these stations?
o DIY tech development by Shannon Hicks for 20+ years
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Where have we come from? Technology

o Fortunately, ~2015-16 Shannon’s technology was ready for
standardization and public availability




Where have we come from? Technology

o Fortunately, ~2015-16 Shannon’s technology was ready for
standardization and public availability

WATER RESEARCH CENTER




Where have we come from? EnviroDIY .org

o Anthony Aufdenkampe (LimnoTech) and Shannon Hicks (with Stroud
Center support) started EnviroDIY.org

o Open Source access to technology, code (via GitHub)

‘r Eﬂvi[‘o About v Participate Mayfly « Blog Forums v  Videos Shop + Help Reqister Log In Q

An Initiative of Stroud Water Research Center I Subscribe ) EnviroDIY on GitHub

Welcome to EnviroDIY, a community for do-it-yourself environmental science and monitoring. EnviroDIY is part of WikiWatershead, a web toolkit designed 1o help citizens,
ié} conservation practitioners, municipal decision-makers, researchers, educators, and students advance knowledge and stewardship of fresh water. New to EnviroDIY?
Start here
Monitor With Mayfly Program Your Stream Your Data Get Answers on the
Our EnviroDIY Mayfly Data Logger Mayﬂy Oﬂllﬂe FO rum
is user programmable and Arduino Get sketches, libraries, and Share your data and access data Have a question about DIY
IDE compatible documentation to help you from around the world on Menitor environmental monitering? Share it

program your Mayfly. My Watershed®@. with EnviroDIY members.
—




Where have we come from? Data portals

Dreamhosters was the original data portal

S1.103 - Cherry Creek,

Downstream

S1.104- Cherry Creek,

Upstream

SL101 - Musconetcong,

Upstream

S1.102 - Musconetcong,

Downstream

degrees O

Temperature, last 48 hours

2021/06/15 15:40:10:
WaterTemp: 0
LoggerTemp: 28
DOtempC: 189

18:00 16 Jun

06:00 12:00 18:00

06:00 12:00




Where have we come from? Data portals

« Monitor My Watershed — this is the long term data portal for
EnviroDlY, ongoing development, plans for upgrades

™ Monitor My Watershed Browse Sites

Browse Data Collection Sites Browse all sites that have been registered in the database by all users. Clicking on a site shows its d
that site.

® ~uto Zoom = CLEAR Map  Satellite Q
: ~O
>y Data Types v Quebec City i

(] EnviroDIY

B

[ Leaf Pack [ 24 ]

— - 4
ILLINDIS NOWPN A .
— o
5 = T~ Columbus M A
O\ Search Organizations ( }h Indianapolis
e owasn ngton
[J Academy of Natural Sciences (B KENTUC \} ,\.
Nasgwlle \

TENNES

[0 American Littoral Society [ 2 ]

EE ’ Q
‘ Char lone '
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Where have we come from? Timeline

e 2017-2018, Station grants
o ~60 EnviroDIlY monitoring stations granted to groups in DRB, 1yr contract

o Developing resources — temporary data portal, workshops/classes/trainings
o Everyone learning

SL103 - Cherry Cre

Downstream "
d "(

n S
30 \’

degrees C

UD
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Where have we come from? Timeline

2018-2019, Transition
o Updated tech and

field data sheets videos, guidance materials,

workshops, on-sit

o Resources page: https://wikiwatershed.org/drwi/

guidance (operations manual,

e assistance)

EnviroDIY Monitorit
Sensor Maintenance: Sensor |

€. Sensor Bundle Maintenance: S

Watch on EBYoulube , ***%%

ouUD EnviroD™ &
e o
\""““"E‘;EE NTER - Enger all data onlin

T

Name(s):

Site ID:

Stream Name:

GPS (LatiLong):

Photos? Yes/No

Precipitation last 24 Hours? YesiNo Amount:

General Notes! Photo Descriptions:

SENSOR CLEANING {Recommended frec

“Cleaned Sensors? Yes/No If Yes, exact time

GRAB SAMPLES (Rer frequency: Situational; for rating g

Grab Sample Taken? Yes/No

Sample Number:

Bottle Type
Lab Sent To

*SEMSOR STATION DATA TO MATCH \‘v'

Sensor station Conductivity (uSlcm):
Sensor station Turbidity (NTU):

)

QUALITY CONTROL - WATER LEVEL DA
*Staff Gauge Height (m}:
*Sensor Station Water Depth (mm}: i
QG Sensor Station Water Depth (mm): Ti

Offset (=Staff Gauge Height - Sensor Station Watar Def§ : Tl - i |
a - Staff Gauge Height and Sensor Station Water Depth readings should be from about the same time (+/- 5 minutes) o~ M&z

b - Use metric ruler to measure from pressure transducer (white disc in CTD sensor) to water surface. Note - this depth mea-

sure may be slightly diffarent from the sensor-measured depth but should be consistant over time. WA&TER RESEARCH CENTER



https://wikiwatershed.org/drwi/

Where have we come from? Timeline

e 2019-21, Stabilization and planning

o Standard EnviroDIY CTD build workshop, *Stroud Center technical
comprehensive manual, video tutorials support throughout the
o Monitor My Watershed fully functional, planning process

for upgrades
o Building out resources

Sensor Maintenance: Sensor Cleaning and Bundle Removal

W AR DIY" & Monitor My Watershed’ -

Quick Guide: Recommended Roles/Responsibilities for & =
Managing an EnviroDIY Monitoring Station

Contact Stroud Center support team with issues/questions (dbressler@stroudcenter.org;
shicks@stroudcenter.org; riphnson@stroudcenter.org)

A
Access resources referenced below via hitps://wikiwatershed.org/drwi/
En |
Station Owner/Manager — ensuring station is managed properly 6.7
Re & Assign individuals to the following roles: 1) desktop monitoring of station functionality via (mm)
Monitor My Watershed, 2) sensor cleaning and station maintenance, and 3) quality control (QC)
;"easj * Track above tasks and make sure that they are being accomplished
p;: s Ensure Hologram cell plan is paid to ensure data transmission to Monitor My Watershed

Desktop monitoring of station functionality via Monitor My Watershed (Daily) : Ol ]D
*Pleasc nue, stauun’dssistanite s Lind ‘avimané @y oups Wolnmgwiimit Arevtranlde 1ot -k - - w

River Basin.
WATER RESEARCH CENTER




m The Envirol VI d eOS 3 % . - o LL Sl v/ AN ] e g
Site ID Al '.\ e g :O‘j S8 [ : &’ = z =
Stream Nai
GPS {LatiL
Photos? Y] I ! I , I I ’ I ' I , I ! I
Precipitati
General N G O U O G O U S U O
T KeyTe = = — VT Y _
Envire ; y : o

T o . ew v [Maintaining ang ; $ > :
*Cleaned Senso 5. Buildi

GRAB SAMF 4 Progn
Grab Sample Taken? Yes/N¢ v Measu ring and

Where are we now? Support

2017-2021 support materials summary
o Field Visit Data sheets w online entry and storage
o EnviroDIY and MonitorMW manuals and Quick Guides
o Videos
o Workshops
o Resources page (https://wikiwatershed.org/drwi/)
o Online group — station troubleshooting updates
o Ongoing assistance and troubleshooting

g&gg{l} EnviroDIY Field

WhHTER RESEARC i
s CNVII

Sample NHumber:
Bottle Type:

Lab Sent To:

———— “ Webinars

Sensor station Conductivity W L

WATER RESEARCH CENTER

Sensor station Turbiditv (N’



https://wikiwatershed.org/drwi/

Now, 2021, lots of stations, lots of groups

« Over 100 stations across g @
o Owned by over 50 groups

o ~Median watershed size = 10
km? (much smaller than
USGS watersheds)

Parsippar
Hill:

Morristown

{70
: @
§ . reste {208} —
e § & 9 ' 22)
r Vo
Wilmington &3, Wharton
) Ao State Forest
new
oy New Castle
53 i [3z2)
Elktor (40 = &)

;7
. =
) Gy | 40)
en o I Hamilton <.
(D) Vineland Township, Calloway
Middletowr
Brid®hion




Where are we now? Stats

« Number of stations installed each year in
DRB

o 2017 — 55 stations

o 2018 — 35 stations

o 2019 — 25 stations

o 2020 — 12 stations

o 2021 — 4 stations

o TOTAL — 131 stations deployed




Where are we now? Stats

« Numbers of data points
o 840,000 data points per station per year
o Stations installed in 2017: 136,000,000
o Stations installed in 2018: 56,000,000
o Stations installed in 2019: 20,000,000
o Stations installed in 2020: 14,400,000
o >227,000,000 data points

DateTime TimeOffse DateTimeUTC  Decagon_CTD-10_Cond Decagon_CTD-10 Temp Decagon_CTD-10_Depth EnviroDIY_Mayfly_Temp EnviroDIY_Mayfly_Batt Digi_Cellular_SignalPercent

130 [5:00 | 4/25/2021 18:30 302.2 143 210.8 LWL %6 109
5:00 4/26/2021 18:35 306.5 14.3 212.8 4,215 29.25 51
5:00 4/26/2021 18:40 308.8 14.3 206.7 4,23 30 90
5:00 4/26/2021 18:45 308.2 14.4 206 4,23 30.25 109
5:00 4/26/2021 18:50 308.5 14.4 205.7 4,215 30.25 109
5:00 4/26/2021 18:55 309 14.4 202.8 4,23 29.75 109
5:00 4/26/2021 19:00 308.2 14.5 203 4,215 29.25 51
5:00 4/26/2021 19:05 309.5 14.5 200.3 4.23 29 109
5:00 4/26/2021 19:10 307.7 14.6 200 4,23 28.5 109
5:00 4/26/2021 19:15 308.8 14.6 199.8 4,23 27.5 109
5:00 4/26/2021 19:20 307.3 14.6 199 4.215 26.5 51
5:00 4/26/2021 19:25 308.3 14.7 197.5 4,215 24.75 109

SLQUD
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Where are we now? Stats

Number of EnviroDIY station sites by organization

Wissahickon Valley Watershed Association |
Willistown Conservation Trust |
Wildlands Conservancy |
White Clay Wild and Scenic |
West Chester University |
Wallkill River Watershed Management Group |
Valley Forge Trout Unlimited |
Trout Unlimited, NJ |
Trout Unlimited |
Tookany/Tacony-Frankford Watershed Partnership |
TNC/FSNHP |

The Watershed Institute
The Schuylkill Center for Environmental Education
The Land Conservancy for Southern Chester County
Stroud Water Research Center
South Jersey Land & Water Trust
Silver Lake Nature Center
Schuylkill River Greenways
PSU MWS, Aquashicola/Pohopoco Watershed Conservancy
Primrose Creek Watershed Association
Poconos-Kittatinny Cluster/East Stroudsburg University
Perkiomen Creek Trout Unlimited
Pennypack Ecological Restoration Trust
Natural Lands Trust, Woodstown High School
Musconetcong Watershed Association
Master Watershed Stewards, Berks Co.
Lopatcong Creek Initiative; NJ Highlands Coalition
Lawrenceville School
Lake Committee, Somerset Lake Community
Independence School
Green Valleys Watershed Association
Great Marsh Institute
Easter DE Co. Stormwater Coal., Villanova-WPF
East Stroudsburg University
Delaware Riverkeeper
Deerpark Rural Alliance
Darby Creek Valley Association
Brodhead Watershed Assocation
Brandywine River Museum
Berks Nature; DCNR, Nolde Forest Env Ed Center
Berks Nature
Berks County Conservation District
Bartrams Gardens
Angelica Creek Watershed Association
American Littoral Society |
Abby Weinberg, OSI

o
[
[N)
w
IN
al
o
~
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Where are we now? Stats

e Station maintenance

o >3000 site maintenance visits by groups/volunteers
since July 2018

o ~900 Quality Control efforts conducted since July
2018

o >350 troubleshooting site visits by Stroud Center in
2019-2020




Where are we now? Support

e Support resources

©)

©)

©)

nttps://wikiwatershed.org/drwi/

nttp://monitormywatershed.org/ (help tab)

nttps://www.envirodiy.org/



https://wikiwatershed.org/drwi/
https://wikiwatershed.org/drwi/
http://monitormywatershed.org/
https://www.envirodiy.org/
https://www.envirodiy.org/

Where are we now? Examples of station usage

Examples of work being done (see
https://wikiwatershed.org/drwi/#project-updates):

(@]

Musconetcong and NJ TU — flow/WWTP effluent; temperature and
brook trout

DE TNC/First State NHP — pollution into national park

East Stroudsburg Univ — DRWI PKC cluster; class work

Watershed Hydrological Analysis Team — stormwater and sediment
White Clay Wild Scenic — working with municipalities

Wallkill and Lopatcong — Watershed Characterization collaboration,
local decision makers

TNC NJ — Paulins Kill temperature and sediment from dams

Deerpark Rural Alliance — Dragon Springs development pollution,
Basha Kill monitoring

Brodhead Watershed Assoc — salt sleuthing and municipal infractions
on Forest Hill Run

West Chester Univ — salt from WCU and WC borough

Primrose Creek Watershed Assoc — quarry monitoring %—\QE‘L{Q

WATER RESEARCH CENTER



https://wikiwatershed.org/drwi/#project-updates
https://wikiwatershed.org/drwi/#project-updates
https://wikiwatershed.org/drwi/#project-updates
https://wikiwatershed.org/drwi/#project-updates

Case Studies

o Monitoring of the streams in First State National Historical Park by
The Nature Conservancy (DE/PA) Stream Stewards

-~
PENNSYLVANIA
DELAWARE

randywine Valley
fee JFIRST STATE.NHP ™ :

WO Q&;—\l

WEXFORD
o CHAPELECROFTY




Case Studies

o Monitoring of the streams in First State National Historical Park by
The Nature Conservancy (DE/PA) Stream Stewards

.1 ldentification of severe road salt/de-icer pollution
| events
%: 07 | }| L 25 00 Eij
% GO0 é
400 ll | .I

200+




Case Studies

« Monitoring of the streams flowing into First State National Historical
Park by The Nature Conservancy (DE/PA) Stream Stewards
Sleuthing out and fixing sources of the elevated conductivity
— working with New Castle Co and the mall
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Rocky Run py
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\ /
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i |
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3 .“ \ Y
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200 \ ¢ | L&
, "'\ : Red Lobsteru@
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s Olive Garden:ltallanh@
1004 o &
T T T T T " . L *
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Case Studies

o Pickering CreekMontgomery School, investigation of patterned
conductivity spikes (unknown upstream inputs)

¥ Plot Options
2,000

All Last Month Last Week

e b 500
Begin Date 8/01/2018
1,800 T End Date 9/15/2015
e Visualization Time Series ~
1,400+ g
1,200 ) =
\ / | S
\f ~N | ‘H Py :, '® egend
1.0004 Il | II| MHF .J‘—J“*—‘- - ‘_:
; ! '| e B Decagon_CTD-10_Depth:

v !
N

/
/
| | Water depth
200 | /
|
00 \ [

/Y
f
| I 150
gl f l B Decagon_CTD-10_Cond:
| - 100 Electrical conductivity
4004 ’ SHPKSS: Pickering Creek at Montgomery
' | - Schoo

Raw Data

Waterdepth (mm)

l|ll I| [+ w SHPKSS: Pickering Creek at Montgomery
| Sehool
Raw Data

2004

T T T
fug 05 Aug 12 Aug 18 Aug 26 Eep 0e E| Summary Statistics
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Case Studies

o Pickering Creek at Montgomery School, investigation of patterned
conductivity spikes

5-15 minute spike duration — challenging to coordinate
upstream measurements

1,400 4 | | | |
| ||| || |

1,200

1000 e s

Waterdepth (nm)

Eled rical condudivity (uSicm)

200+

500+

400+

2004

T
Aug 26
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Case Studies

o East Stroudsburg University —longitudinal monitoring
of Cherry Creek, DRWI Poconos-Kittatinny Cluster

Temperature (degC)

N / \  East <
N {Stroudsburg & AMIRisinkIHi
1 -

g
Stfoudsburg //J' o o
| - —Delaiare
Water Gap' 4
: ,r!w A Lakota Wc
N & (\fll‘ -
/ 7

o

Mt Bethel

B Decagon CTD-10_Temp:
Temperature

ESUCC25: Cherry Creek at Domotor
Raw Data

W Decagon_CTD-10_Temp:
Temperature

ESUCC24: Cherry Creek at Dent
Raw Data

M Decagon CTD-10_Temp:
Temperature

PKCVES: Cherry Creek on USFW Property
Raw Data

M Decagon CTD-10_Temp:
Temperature

PKCV4S: Cherry Creek at Pour Point
Raw Data

B Decagon_CTD-10_Temp:

14| Temperature
Stream gets warmer going downstream, with some exceptions...why? PROVDS Chern Creek pstream
Aug 11 Aug 12 Aug 13 ;\:tge;l;e e, Aug 15 Aug 16 Aug 17
EAST

STROUDSBURG
P> universITY

SIRQUD
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Case Studies

o East Stroudsburg University —integration of station
management and data into classes and labs

Fnoaninn L £
Ur \V And Gettlng Real Data Dr. Paul Wilson
R i e T
I\-ua- mgt e ater onservation

= Infrastructure of Tomorrow
ourse-k i : S

* Professionals

« Community Leaders
— Watershed associations

« Community Connections
— Friends
— Family

EAST AT y % m
STROUDSBURG ~ | S| E gEOUD
UNIVERSITY =

WATER RESEARCH CENTER
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Case Studies

West Chester, PA — Patty Haug (MWSteward), George Seeds

(MWSteward), and Elisabeth R (Conestoga High School)

WEST CHESTER
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Electrical conductivity (uSim)

Case Studies

o« West Chester, PA — Patty Haug, George Seeds (Master
Watershed Stewards)

Variability in pollution status of local streams, new
knowledge of these streams

1,600
1,400

M Decagon_CTD-10_Cond:
Electrical conductivity

BCGC18: Goose Creek at Greenfield Park
Raw Data

1,200+

1,000
B Decagon_CTD-10_Cond:
Electrical conductivity

200 BECTR1S: Taylor Run Upstream of WC
Tayler WWTP

—— Raw Data

600 B Decagon_CTD-10_Cond'

Electrical conductivity

BCBETS: Blackhorse Run at Buchner
Property

Raw Data

400

W Decagon_CTD-10_Cond:
Electrical conductivity

BCPR&5: Unnamed Tributary to Plum Run
at Gordon Natural Area

o] Streams that drain the most developed/paved areas of West

M Decagon_CTD-10_Cond:

Chester show the highest conductivity levels — freshwater

BCPRSS: Plum Run at Mew Street Garage

salinization

T T T T T T T T T T T T
Aug 1 Aug 12 Aug 13 Aug 14 Aug 15 Aug 16 Aug 17

SLEQUD
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Case Studies

o« West Chester, PA — Patty Haug, George Seeds

Winter storm conductivity data show different timing
and duration of events

W Decagon_CTD-10_Cond:
7 > Electrical conductivity

18.0004 BCGC15: Goose Creek at Greenfield Park
Raw Data
16,0004 B Decagon_CTD-10_Cond:
Electrical conductivity
BCTR15: Taylor Run Upstream of WC
14,000+
‘g‘ Taylor WWTP
Raw Data
i
= 12,000+
= B Decagon_CTD-10_Cond:
s 10.000 Electrical conductivity
E ! ECEETS: Blackhorse Run at Buchner
1‘::, Property
o 8,000+ Raw Data
8
= B Decagon_CTD-10_Cond:
T 6000+ . L -
Y Electrical conductivity
w ECPRE5: Unnamed Tributary fo Plum Run
4.000+ af Gordon Matural Area
Raw Data
2,000 B Decagon_CTD-10_Cond:
Electrical conductivity
0 BCPRY5: Plum Run at Mew Street Garage
T T T T 1 Raw Data

T T
Feb 18 Feb 20
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Case Studies

» Longitudinal sampling to determine sources and extent of
contamination — Elisabeth Ruschmann, Conestoga High School

East Branch Plum Run

WATER RESEARCH CENTER




Case Studies

» Longitudinal sampling to determine sources and extent of
contamination — Elisabeth Ruschmann, Conestoga High School

Specific Conductivity (uS/cm) vs Percent Urban Land
Cover

¢=08359.9
1000 o

800 .=’

Specific Conductivity uS/cm

0 20 40 60 80 100
Percent Urban Land Cover

120

s High mlow mMedan )UD
ORI
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Case Studies

o Paulins Kill at Sussex County Community College, Watershed
Characterization

Water Quality Report
2020
roe G / Collaboration between Walkill Watershed
e Management Group (Kristine Rogers),
New Jersey Highlands Coalistion, and

the Stroud Center

This water quality report was produced by the Wallkill River Watershed
Management Group and Stroud Water Research Center as part of a Delaware

River Watershed Initiative citizen science effort funded by the William Penn OUD
Foundation. The report beains with an Executive Summarv that reviews New O

WATER RESEARCH CENTER




Case Study, Watershed Characterization

Water temperature in relation to state trout criteria

28 <
1 NJ DEP Trout Maintenance daily maximum “ A \ l
e T T - I WAL Y L Tt 1 11 &

o 24 | A
L=
a::,}_}_ —— e w. .l. 2 l ____________________________ ila.l _____ i' qay__ i
3 m JK l NJ DEP Trout Production daily maximum ! ”
é 204 Hh ! h‘p—’ H I IU\
5 wu Iw Ideal trout temperature maximum "I.[
—

™~

T T | T T T T T T T T T T T1
Jun 02 Jun 09 Jun 16 Jun 23 Jun 30 Jul 07 Jul 14 Jul 21 Jul 28 Aug 04 Aug 11 Aug 18 Aug 25 Sep 0 Sep 03
Year 2019 DateTime (UTC)
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Case Study, Watershed Characterization

Water temperature in relation to local forested “reference” sites

i 18 Legend

VJ“WNW. W ™ W’M Tt
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M e
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] 1 1 1 1 ] ] ] ] 1 1 o B RS-‘- DE'.B
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Electrical conductivity (uS/cm)

Case Study, Watershed Characterization

Conductivity (and chloride) in relation to state criteria

—————— NJ DEP Chronic Cl level {230 mg/L) —
extrapolated as Conductivity (920
us/cm)

I I
Jul 01 Aug 1

Year 2019

1
Sep D
DateTime (UTC)

T
Qct 01

T T
MNowv 01 Dec 01
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Eledrical conductivity (uSfcm)

Case Study, Watershed Characterization

Conductivity (and chloride) in relation to local forested “reference” sites

4,500+

4,000+

3,500+

3.000 4

2,500

2,000

1,500

1,000+
500+

.-

500+

B Decagon_CTD-10_Cond:
Electrical conductivity

MHPKSS: Paulins Kill at Sussex Co.
Community College

Raw Data

Jan, 201%

T
Oct 01
DateTime (UTC)

T T
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Forested Reference Sites

M Decagon_CTD-10_Cond:
Electrical conductivity

ULACNS: Aguashicola Creek at Titfle Road
Raw Data

B Decagon_CTD-10_Cond:
Electrical conductivity

PEMH25: Mine Hole Brook at Foordemoore
Road

Raw Data

B Decagon_CTD-10_Cond:
Electrical conductivity

M3PR25: Punches Run in Nolde Siate
Forest

Raw Data

B Decagon_CTD-10_Cond:
Electrical conductivity
PALM_MSZ: Palmer Trib off Ramsey Road
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Where are we going? How to get involved

o« Ways to get involved
o Build a station
o Help manage a station
o Use the data
o Attend monthly meetings/workshops/trainings
o Support others, collaborate

WATER RESEARCH CENTER




Where are we going? How to get involved

e Build and Deploy a station, Methods:

o Via EnviroDIY Build Workshop
(https://www.envirodiy.org/event/virtual-workshop-
building-envirodiy-monitoring-station/)

= *Next workshop is planned for early 2022 —
contact Dave Bressler if you’d like to be
added to the early access list

o Via EnviroDIY Monitoring Station Manual
(https://www.envirodiy.org/mayfly-sensor-station-
manual/)

o Via Video Tutorials
(https://www.envirodiy.org/videos/)

WATER RESEARCH CENTER
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Where are we going? How to get involved

o Build and Deploy a station,
Supplies:

o EnviroDIY Monitoring Kit from
the Stroud Center
(https://www.envirodiy.org/pro
duct/envirodiy-monitoring-
station-kit/)

o CTD sensor
(https://www.metergroup.com/
environment/products/hydros-
21-water-level-monitoring/)

EnviroDIY Monitoring_Station Kit

$475.00

EEEEE

Just the right mix of measurements
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Where are we going? How to get involved

o Volunteer to help manage a station

1.

Management oversight — ensure
functionality (below tasks completed), data
usage, pay cell plane, etc.

— On
check station function and data readings on
MonitorMW daily

Maintenance — clean sensors once a week

Quality Control — do data cross checks
guarterly

SIROUD
=
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Where are we going? How to get involved

e Volunteer to help manage a station

— check
station function and data readings daily
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Where are we going? How to get involved

o Volunteer to help manage a station
o Maintenance — clean once a week (or as needed)

Photo 4. Outer body of CTD sensor before cleaning. Photo 5. Outer b Photo & Clean?ng the screw heads inside

the CTD sensor.




Where are we going? How to get involved

e Volunteer to help manage a station

o Quality Control — do data cross checks guarterly
(or as needed)
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Where are we going? How to get involved
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Use the data and resources

o For outreach
o For education
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Use available lesson plans, make your own, or do
informal class work

MonitorMW Online Data Analysis Lab Series — Student DRAFT www.monitormywatershed.org
Mame: Date: Section:
Lab Group/Partners:

Understanding Temperature Patterns in Qur Watersheds

Overview

In this lab we will use data from Mayfly Data Logger Board™ Sensor Stations installed in rivers and streams to
learn more about the patterns of temperature in nature. These Sensor Stations measure and transmit important data
to the Monitor My Watershed® web portal that can be accessed by scientists, educators, students, and various
organizations interested in understanding and monitoring watersheds in our area. Throughout these activities, you
will learn how to use the portal to view and interpret data collected at the sensor stations, investigate significant
events, analyze the information, and create new understandings about the dynamics and interactions of variables
in your local waterways. As you go through the activities, be sure to record the data and your analyses on your
lab sheet.

Learning Objective:

By the end of this lab you will explain temperature patterns in watersheds and develop analytical and reasoning
skills by accessing and interpreting real world data.

Introduction

What do you think of when you hear the word “temperature?” Write your definition for temperature below.



Where are we going? How to get involved

e Learn

o Attend EnviroDIY-DRWI Monthly Meetings (virtual
via Zoom) — every third Thursday of the month, 2:30-
3:30p; recordings:
https://wikiwatershed.org/drwi/#user-group-meetings

o Attend workshops/trainings, examples in following
slides

WATER RESEARCH CENTER
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Where are we going? How to get involved

e Support others
o Different groups have different resources

o Consider opportunities to collaboratively
build/install/manage a station for a specific purpose

WATER RESEARCH CENTER




Where are we going? Support Resources

Stroud Center EnviroDIY support

O

MEETINGS: Monthly EnviroDIY-DRWI meetings (contact
dbressler@stroudcenter.org to be added to list)

DIRECT SUPPORT: On-site assistance and training

TECHNOLOGY: Updated Mayfly data logger, cell boards, sensors,
supporting code; Monitor My Watershed upgrades

EQUIPMENT: EnviroDIY Monitoring Kits via EnviroDIY shop and
other new inventions by Shannon

WORKSHOPS:
= EnviroDIY build workshops (e.g., Feb 9-10, 2020 Build Workshop)

= Support workshops (e.g., troubleshooting workshop June 23,
2020)

CERTIFICATIONS?: For managing high priority stations
GUIDANCE MATERIALS: Manual, Quick Guides, Videos, etc ongoing

development, https://wikiwatershed.org/drwi/
SIEQLD
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Where are we going? Infrastructure

e Longer term planning

o Developing ways to summarize continuous data for
rapid assessment of stream conditions

o Developing mechanisms to apply data for
management

o Building out Monitor My Watershed to include
= Data correction/Quality Control
= Metadata
= Key statistics (metrics) and thresholds

= Rating curves (e.g., apply equations to convert
depth to discharge, conductivity to chloride)

WATER RESEARCH CENTER




[Lessons Learned

o Get very familiar with the Mayfly data logger and
Sensors

o Using Monitor My Watershed to track station function
daily is IMPORTANT

o Become fluent in MonitorMW usage

o Cleaning sensors and doing QC is the only way to
ensure good data

« PEOPLE are important! Reliable individuals to perform
specific tasks ensures good station function (and good
data)

o Having a schedule/roles/responsibilities has been

effective for many groups
SIRQUD
=
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[Lessons Learned

o Ongoing dialogue on station function with Stroud team
can help ensure sustained collection of good data

o Backup funds are important to replace broken or
malfunctioning parts

o Before putting stations out know exactly how you will
use the data

o “What to do with all this data?” is a big question for
some

o Know what the data can and can’t tell you before
getting started

o Define your goals for the data and for the station’s

usage
Sgg D
D
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This 1s all new — new inventions, new technology,

new guidance materials

Product Adoption Curve

Pragmatists

Conservatives

Tech Enthusiasts Skeptics
Innovators Early Adopters Early Majority Late Majority Laggards

Tools and resources becoming more
accessible, those who want to get involved,

get in touch! ggQUD
S~

https://www.crazyegg.com/blog/product-adoption-to-transform-marketing/ WATER RESEARCH CENTER




Staying 1n the loop

o If you'd like to be on the EnviroDIY In
the DRB emaill distribution list contact
dbressler@stroudcenter.org

o EnviroDIY-DRWI monthly meeting
updates/reminders

o Workshop updates
o General updates
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@ Stroud Water Research Center EnvrroDIY DRWI contacts: ,.c

E 'ji‘

o David Bressler, dbressler@stroudcenter.org, 410-456-1071
““~ « Shannon Hicks, shicks@stroudcenter.org, 610-268-2153 x267
» Rachel Johnson, rjohnson@stroudcenter.org, 973-557-8995

o Christa Reeves, christa@musconetcong.org, 908-537-7060

. Master Watershed Stewards, EnviroDIY-DRWI contacts:

.« Carol Armstrong, mnem.np@gmail.com, 610-659-7477
o George Seeds, geoseeds@verizon.net, 484-886-9586
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