
WELCOME!
EnviroDIY and monitoring in the DRB monthly meeting

Online, Thursday January 18, 2024, 2:30-3:30p



Today’s Agenda
1. Introduction

2. Stroud Updates

3. Local Policy/Practice Workgroup Updates

4. Presentation – Management of an EnviroDIY
CTD monitoring station 

5. Discussion

6. Conclusion



Zoom Orientation

*Meeting is being recorded

*Please mute when not 
speaking to the group



These Monthly Meetings

Recordings available at:  https://wikiwatershed.org/drwi/

https://wikiwatershed.org/drwi/


These Monthly Meetings

● Every third Thursday of the month

● 2:30-3:30p

● Zoom link will remain the same: 
https://us02web.zoom.us/j/81881801310?pwd=eUFmbXZLbmRibV
cxa1dtNVhzRmNvZz09

● Reminder email one week prior to each month’s meeting
○ All are welcome, please share 

○ And let us know if others should be added

https://us02web.zoom.us/j/81881801310?pwd=eUFmbXZLbmRibVcxa1dtNVhzRmNvZz09


REMINDER

● Attendees include:

○ Groups working in Delaware River Watershed 

Initiative (DRWI)

○ Groups working in Delaware River Basin (DRB) but 

not DRWI 

○ Folks from outside the DRB

● Stroud Center support via DRWI and C-SAW



Delaware River Watershed Initiative 

(DRWI)

https://4states1source.org/

https://4states1source.org/


C-SAW

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

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


Goals for these monthly meetings

● Time to check-in, ask questions, report issues, network, etc.  

● Updates from the Stroud Center

● Presentations

○ Science

○ Monitoring

○ Watershed management

*All of this to support gathering good data and using it 

purposefully



Stroud Center project personnel

Stroud Center team:  

David Bressler  Christa Reeves                 Shannon Hicks

Community science 

facilitator
Northern DRB technician 

and collaborator

Research Engineer, 

Mayfly and EnviroDIY

Inventor/Designer      



Stroud Center project personnel

Master Watershed Steward Facilitators:  

Carol Armstrong            Joe Debes, George Seeds 



Stroud Center project personnel

Stroud Center DRWI Leads:  

Dr. John Jackson Matt Ehrhart Dr. David Arscott

Executive Director, President

Research Scientist
Director of Watershed RestorationSenior Research Scientist



Stroud Center Perspective – EnviroDIY in the DRB

● Primary Goal

○ Support Station owners, managers, 

and volunteers

○ Use stations for local purposes 

● Secondary Goal

○ Analyze basin-wide data set

○ Develop tools to characterize and 

contextualize watersheds



Updates

● Updates from the Stroud Center on 

EnviroDIY, science and monitoring, 

communications, etc. 



Support on Snapshots

● Stroud Center support on synoptic sampling 

events (aka snapshots and blitzes)

○ Salt (chloride and conductivity)

○ Water temperature 

● *Please be in touch if you would like support in 

doing this type of monitoring



If you want, send your photos and stories

Email or Text to: 

• Diane Huskinson (dhuskinson@stroudcenter.org; 717-383-
1179)

• Dave Bressler (dbressler@stroudcenter.org; 410-456-1071)

mailto:dhuskinson@stroudcenter.org
mailto:dbressler@stroudcenter.org


Local Policy/Practice Workgroup

● Current leadership: 

○ Ian Brastow, Lopatcong Creek Initiative/New Jersey Highlands Coalition (NJ)

○ Dave Manning, PA Master Watershed Steward and Schuylkill Water Steward with 

Green Valleys Watershed Association (PA)

○ Steve Tricarico, Tulpehocken Creek Watershed Association, member Bern 

Township planning committee (PA)

○ Christa Reeves, Musconetcong Watershed Association (NJ)

○ Alex Jackson, Township Supervisor (PA)

○ Joe Debes, PA Master Watershed Steward and Stroud Center volunteer (PA)

○ Carol Armstrong, PA Master Watershed Steward (PA)

○ Tali MacArthur, PA Environmental Council (PEC)/PA Organization for Watersheds 

and Rivers (POWR)(PA)

● Support: 

○ David Bressler, Stroud Water Research Center (PA)

● Meetings: 1st Thursdays, 11:00a – 12:30p (Zoom, https://zoom.us/j/5889670619) 

https://zoom.us/j/5889670619


Local Policy/Practice Work Group

Short Term Charge:

To develop the most effective way of employing 

stream monitor data – conductivity, temperature, 

depth, and sometimes turbidity – and related 

measures to advise and otherwise influence municipal 

entities. The charge includes an emphasis on stream 

quality in relation to land use and development.



Updates from Local Policy/Practice Workgroup

Deliverable Updates

● Municipal Interactions

○ How to engage with municipal leaders (Ready for use)

● Temperature

○ Guidance Document – Putting Stream Temperature Data To 
Work (last stages of internal review)

○ One-pagers (some available, some in development)

● Conductivity

○ Guidance Document (outline ready)



Updates from Local Policy/Practice Workgroup

● Document:  Putting Stream Temperature Data to Work

○ Final resource document under review

■ Internal review is coming to a conclusion

■ External reviewers have been identified

○ Discussion of supporting materials

■ 1-page summaries tailored per request to watershed groups 
(e.g., request from fishing association re temperature 
impacts on trout)

■ 1-page summaries, each dealing with a single concept as it 
pertains to stream temperature (e.g., groundwater, ambient 
temperature, solar radiation, stream mixing, impervious 
surface, deforestation, impoundments, etc.).

■ Powerpoint presentations that conform to middle- or high 
school curricular efforts aimed at watershed ecology.



Updates from Local Policy/Practice Workgroup

Document: How to Engage with Municipal Leaders

● To be distributed via the Stroud Center 
(https://wikiwatershed.org/drwi/ or possibly Manage My Watershed)

● Possibly a feedback survey which will document requested 
changes or suggestions

● The document will “live” in one place but be distributed via partners

https://wikiwatershed.org/drwi/


Updates from Local Policy/Practice 

Workgrouphttps://weconservepa.org/eac/eac-network-conference-registration/

https://weconservepa.org/eac/eac-network-conference-registration/


Any questions before we move on?



Today’s Presentation

Management of an                     CTD 

Monitoring Station 

● Overview of the station and technology

● Overview of management roles

○ Oversee the management process

○ Monitor the data/station performance

○ Maintain the station (cleaning, etc.)

○ Check station performance (Quality Control 

and Troubleshooting)

● Specifics on each of these roles



Overall

● GOOD DATA is the point of all this – improve 

understanding of the stream

● Engage with your station(s) – TEAMWORK

● Be in touch with the Stroud Center for guidance 

and/or use the EnviroDIY Forum

Dave Bressler, facilitator Shannon Hicks, engineer



digital 
resources

www.envirodiy.org

www.envirodiy.org

blogs

EnviroDIY is a toolkit of open source hardware and resources 

for the environmental community. Established in 2014.

Workshops

The main goal: to teach users how to build and maintain 

instrumentation for do-it-yourself environmental monitoring.





in the Delaware River Basin

EnviroDIY and the Delaware River 
Watershed Initiative: 

• Stroud Center facilitation and support

• 50+ watershed groups, schools, and 
universities

• CTD(conductivity, temperature, depth)  and sometimes 
turbidity 

• Continuous data: data points recorded 
every five minutes

• Real-time data transmission to 
Monitor My Watershed portal

• 200+ stations deployed since 2017
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Monitoring Stations

Meter Hydros 21 CTD sensor

Waterproof logger box 
and solar panel

Mayfly Data Logger



Monitoring Kit



Mayfly Data Logger

https://www.envirodiy.org/mayfly/

and v1.1

https://www.envirodiy.org/mayfly/


Workshops

Workshop 1: Introduction to EnviroDIY

• Intro to Mayfly 

Data Logger

• Intro to Arduino

• Programming 

logger using 

Arduino 

sketches

• Testing on low 

cost sensors



Workshops

Workshop 2: Building an EnviroDIY Monitoring 
Station (programming and assembling a CTD station)



Monitoring Stations

Meter Hydros 21 
CTD sensor

Waterproof 
logger box 

and solar panel

Mayfly Data 
Logger 

Workshop 2: Building an EnviroDIY Monitoring 
Station (programming and assembling a CTD station)



Workshops

Workshop 3: Managing an EnviroDIY Monitoring 
Station (managing a CTD station)



Workshops

Workshop 3: Managing an EnviroDIY Monitoring 
Station (managing a CTD station)

• Monitoring the 

data

• Sensor cleaning

• Quality Control

• Troubleshooting



Management of an                       CTD 

Monitoring Station 

● Overview of the station and technology

● Overview of management roles

○ Oversee the management process

○ Monitor the data/station performance

○ Maintain the station (cleaning, etc.)

○ Check/upkeep station performance 
(Quality Control and troubleshooting)

● Specifics on each of these roles



Basic station function



CTD Monitoring Station

Meter Hydros 21 CTD sensor

Waterproof logger box 
and solar panel

Mayfly Data Logger



CTD Monitoring Station



Parts of overall station to know about

Descriptive sign

Waterproof box

Box latches

Box latches

Weather proof
lock

Bundled sensor 
wires

Solar Panel

Battery

Mayfly data logger

Sensor 
connections

Waterproof 
seal



Parts of overall station to know about

CTD Stereo jack connection

Solar panel connection

Waterproof 

cord grips



Parts of the Mayfly to know about

Battery
Solar Panel

Antenna

EnviroDIY LTE 
cell board

CTD sensor

Grove Cable

MicroSD Card

Power switch

Lights – measurements, 
data transmission, 
charging



Parts of the Mayfly to know about

Do not allow end of antenna to contact the 
logger – it will fry it



Parts of the Mayfly to know about



Parts of the CTD sensor to know about

Meter Hydros 21 CTD sensor (older version)

Screw heads are 

where conductivity is 

measured – if 

covered by silt/algae 

will affect readings

White disc is the 

ceramic pressure 

transducer (water 

depth)–vulnerable to 

breakage/freezing

Temperature 

sensor well 

protected 

internally



Parts of the CTD sensor to know about

Meter Hydros 21 CTD sensor (newer version)

Pressure transducer 

(water depth) – same 

general location, but 

more protected

Screw heads are 

where conductivity is 

measured – if 

covered by silt/algae 

will affect readings



Parts of the sensor bundle to know about

¾ in Pointed “rebar” with holes 
– anchored in stream bed

Stainless steel retaining pin

¾ in PVC

Outdoor rated cable ties

Stainless steel hose clamp



Parts of the sensor bundle to know about

Stainless steel 
hoseclamp

Outdoor rated cable tie
Retaining pin to 
remove PVC 
senor bundle 
from rebar

PVC 
spacer



Parts of overall station to know about

Sensor wires 
secured on 
stream 
bottom

Sensor 
wires 
secured on 
bank

Sensor 
wires 
secured on 
logger pole

Sensor 
wires 
secured on 
bank

Sensor 
wires 
secured on 
logger pole



Parts of overall station to know about

Metal conduit 
to protect 
sensor wires 
from rodent 
chewing and 
other damage



The basic station management process

● Personnel roles

○ Station Owner/Manager – ensuring station is managed 

properly

○ Desktop monitoring of station functionality via Monitor 

My Watershed (Daily)

○ Sensor cleaning and station maintenance (Weekly or 

per situational needs)

○ Quality Control and troubleshooting (Quarterly and per 

situational needs)  



The basic station management process

https://wikiwatershed.org/drwi/


Common station Owner/Manager duties

● Assign individuals to the following roles: 

○ 1) desktop monitoring of station functionality 

via Monitor My Watershed, 

○ 2) sensor cleaning and station maintenance, 

and 

○ 3) quality control (QC) and troubleshooting 

● Track above tasks and make sure that they are 

being accomplished

● Ensure Hologram cell plan is paid to ensure 

data transmission to Monitor My Watershed



Common station Owner/Manager duties

Station owner/manager set Monitor My Watershed 

for data transmission alerts

• Station owner log in to Monitor My Watershed

• Go to site page and click EDIT button 

• Scroll down and click “Notify…” and choose # of hours



Desktop monitoring of station functionality

● Check site(s) of interest on a daily 

basis via Monitor My Watershed: 

○ Station live?

■ On “Browse Sites” map: Is the 
station live (i.e., dark green)?

○ Data look good?

■ Are the quick view data panels 

showing expected data 

ranges? 

■ Are there any abnormal 

numbers/patterns in quick 

view data panels or in Time 

Series Analyst graphs? 

● Communicate

○ Contact station maintenance team 

with any issues identified (e.g., 

sensor fouling, low battery)



Desktop monitoring of station functionality

https://wikiwatershed.org/drwi/


Desktop monitoring of station functionality

Regular email updates to station maintenance teams



Sensor cleaning and station maintenance 

(Weekly or per situational needs)

● Review station data on Monitor My Watershed before 

and after station maintenance

● Visit station at least once a month (weekly is 

recommended until station dynamics are understood) 

● Clean sensor(s)

● Clear sediment and debris from under and near 

sensor(s)

● Clear vegetation and debris from around the logger and 

solar panel

● Complete Field Visit Data sheet and enter into online 

form (located at https://wikiwatershed.org/drwi/)

● Reference EnviroDIY Maintenance Quick Guide as 

needed (located at https://wikiwatershed.org/drwi/) 

https://wikiwatershed.org/drwi/
https://wikiwatershed.org/drwi/


Cleaning the CTD sensor



Cleaning the CTD sensor

Use the soft white 
bristles or Q-tip to 
gently clean the 
four screw heads



Cleaning the CTD sensor

~30 unit change in conductivity
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Digging out buried sensor

Sediment deposits can be removed – not usually 
necessary to move sensor
• Dig out with hands or shovel (be careful to not 

damage sensor)



Cleaning the CTD sensor

Check sensor readings BEFORE and AFTER cleaning

• If cleaning doesn’t change the readings much (e.g., <10%) then 
consider cleaning less frequently

• If cleaning changes readings substantially consider cleaning more 
frequently



Adjusting for freeze risk

No need to break ice if sensor is below where ice will form
• Risk of damage only if ice forms ON the CTD sensor body

Water Level

Standard depth 
8-15 inches,
LOW RISK

Shallow depth –
just a few inches,
HIGH RISK

Potential Ice Layer



Adjusting for freeze risk

No need to break ice or remove sensor if it’s below where ice will form
• Only risk of damage if ice forms on the CTD sensor itself



Adjusting for freeze risk

Break ice around sensor
• Only if ice is easy to break
• Breaking thicker ice can damage sensor
• If CTD is already encased in thick ice all you can do is wait



Adjusting for freeze risk

Remove CTD sensor from stream
• Turn station off
• Remove entire sensor bundle (remove retaining clip, etc.) 
• Dry sensor thoroughly
• Wrap in towel and plastic and secure it
• Hang it on station or nearby tree



Quality Control (quarterly or per situational needs)

Cross check Conductivity and Water Temperature

using calibrated hand held meter

*Recommended 
<10% difference 

between readings

Example data – not for use



Quality Control

Cross check Water Depth using a metric ruler

Older Version CTD

Measure from 

pressure 

transducer to 

water surface



Quality Control

Cross check water depth using a metric ruler

Newer Version CTD

No slot to measure 

from - pressure 

transducer 8cm
from top of sensor



Quality Control

Special cases 

• Install a second 

temporary 

continuous station to 

cross check 

suspicious patterns

• Stroud Center 

assistance



Quality Control

Download data files from microSD card

Download files then 

delete from card –
swap in blank card 

every time you 

download 

MicroSD Card



Quality Control

Download data files from microSD card

Store files on a secure server 

or hard drive

*Note SD card files can be 

uploaded to Monitor My 

Watershed to fill data gaps



Troubleshooting

https://wikiwatershed.org/drwi/

https://wikiwatershed.org/drwi/


Troubleshooting

Appendix 4 from the manual



Troubleshooting – station isn’t transmitting

● Make sure station is 

intact

● Cycle the power – turn 

the Mayfly off, pause 

30sec, turn it on

● Make sure cell plan is 

paid

● Check if other stations 

are not transmitting –
i.e., is it a Monitor MW 

issue?



Troubleshooting – -9999 on MonitorMW

○ Cycle the power

○ Make sure stereo-jack 

isn’t loose
○ Make sure Grove 

cable is connected

○ Make sure 

sensor/wire isn’t 
damaged (knicks, 

severed, rodent 

chewing)



Troubleshooting – sensor measurements 

are wrong
● Make sure CTD 

sensor isn’t buried
● Make sure screw 

heads are clean

● Make sure nothing 

wedged in CTD slot

○ Possibly remove 

from stream to 

check

● Make sure your 

hand held meter is 

calibrated and 

working correctly



Troubleshooting

● If CTD is broken/malfunctioning reach out 

to the Stroud Center

● CTDs under warranty for at least a year –
send back to Meter Group for replacement



Troubleshooting – power issues

● Swapping batteries may be 

necessary at times:

○ Fall – when leaves are still 

on trees but lower light

○ Thick/evergreen canopy

○ Solar panel too small or 

malfunctioning

○ Bad battery – corrosion, 

etc.

Transmission stops at 3.5v, 

prepare to swap at ~3.6-3.7v



Troubleshooting – power issues

Bad charging, frequent 

visits with replacement 

batteries

New mayfly upgrade v1.0 
to 1.1 – when sun is out 

most power from sun not 

battery; but still going down 

too far over night

New solar panel, now 

charging battery better 

and charge holding 

over night

Transmission stops 
at 3.5v



Troubleshooting – power issues

Backup battery

Charger

Wall adaptor

A to C cable

https://wikiwatershed.org/drwi/


Troubleshooting – power issues
https://wikiwatershed.org/drwi/

https://wikiwatershed.org/drwi/


Troubleshooting – detailed supply list 

https://www.envirodiy.org/envirodiy-monitoring-station-parts-list/

EnviroDIY Manual (Knowledge Base), https://www.envirodiy.org/knowledge-base/

https://www.envirodiy.org/envirodiy-monitoring-station-parts-list/
https://www.envirodiy.org/knowledge-base/


Troubleshooting

● For Stroud 
Center 
assistance 
complete a 
Service 
Request 
Form

https://wikiwatershed.org/drwi/

https://wikiwatershed.org/drwi/


Complete a Field Visit Data form whenever 

you visit a site, and enter online

○ Ensures your visits 
and activities are 
documented

○ Important for 
quality control data 
– documentation 
of data 
accuracy/precision

https://wikiwatershed.org/drwi/

https://wikiwatershed.org/drwi/


Final Thoughts

● Keep sensors clean – know  data patterns of when 

fouling/malfunction happens

● Monitor online status – know asap when offline so you 

can make adjustments 

● Open the logger box from time to time (ants and 

moisture are a common problem) – take the time to 

check inside the box 

● Cycle power as a low level solution always worth doing 

● Be aware of solar hit problems and battery levels – pay 

attention and adjust if swapping batteries is happening 

regularly

● Be in touch with the Stroud Center, keep us in the loop 

on your questions/issues



Final Thoughts

● GOOD DATA that supports better 

understanding of the stream

● Find people with interest and time to 

support the work – TEAMWORK



Mentors currently available

● Carol Armstrong (MWS), mnem.np@gmail.com, 610-659-7477

● Joe Debes (MWS), j_debes@msn.com,      

● Christa Reeves (Musconetcong Watershed Association/Stroud 
Center), christa@musconetcong.org, 727-520-5849

mailto:mnem.np@gmail.com
mailto:j_debes@msn.com
mailto:christa@musconetcong.org


Conclusion

Next month’s meeting will be on:

Thursday February 15, 2023 

2:30-3:30p



Onward!

Stroud Water Research Center contacts:

● David Bressler, dbressler@stroudcenter.org, 410-456-1071

● Shannon Hicks, shicks@stroudcenter.org, 610-268-2153 x267

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

Master Watershed Stewards contacts:

● Carol Armstrong, mnem.np@gmail.com, 610-659-7477

● George Seeds, geoseeds@verizon.net, 484-886-9586


