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Today 
Goal:  Understand what it takes to build 
an EnviroDIY monitoring station 
 
�” Programming 
�” Building 
�” Installing 
�” Case study from Cheryl Nolan 
 



Experience in the Delaware River Basin 
�” Support for developing EnviroDIY in the DRB from the Delaware 

River Watershed Initiative 



Mayfly Data Logger  
�” 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 



The Standard EnviroDIY Monitoring Station 

Also designed 
by Shannon 
Hicks 



The Standard EnviroDIY Monitoring Station 



The Standard EnviroDIY Station, Logger Box and solar panel 



The Standard EnviroDIY Station, Mayfly 



The Standard EnviroDIY Station, Cell Board 

4G/LTE cell board �± transmit 
data to Monitor My Watershed 
  

 
 

 



The Standard EnviroDIY Station, Sensor Bundle 



The Standard EnviroDIY Station, Sensors 

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



The Standard EnviroDIY Station, microSD card 

microSD card files are generally the most secure data 



The Standard EnviroDIY Station, data points 

Data points collected every 5 minutes 



The Standard EnviroDIY Station, MonitorMW data portal 

�” Data sent in real-time to Monitor My Watershed data portal via cell signal 



ON TO THE MAIN PART 



Overview of the EnviroDIY building process 
�” Prepare for building 

�| Register for EnviroDIY.org account 

�| Register for Monitor My Watershed account 

�| Confirm cellular capacity register for cellular account with cell plan provider (currently 
Hologram.io) 

�| Gather necessary equipment and supplies 

�” Prepare Mayfly Data Logger 

�| Install Arduino IDE  

�| Connect computer to Mayfly 

�” Programming and Activating an EnviroDIY Monitoring Station 

�| Install libraries 

�| Create and upload sketches 

�” Assemble EnviroDIY Monitoring Station 

�| From scratch or use EnviroDIY Monitoring Station Kit 

�” Install EnviroDIY Monitoring Station 

�| Acquire installation equipment and supplies 

 

 



Overview of the EnviroDIY building process 

Use EnviroDIY Monitoring 
Station Kit to assemble station 

Prepare - software, accounts, etc. 

Program Mayfly to talk with 
CTD sensor and MonitorMW 

Use installation equipment/supplies to 
install EnviroDIY Monitoring Station 



PROGRAMMING 



Preparing Mayfly Data Logger 

�” Install Arduino IDE, https://www.arduino.cc/en/software  

IDE = Integrated Development Environment 

https://www.arduino.cc/en/software
https://www.arduino.cc/en/software


Preparing Mayfly Data Logger 

�” Add the �0�D�\�I�O�\���O�R�J�J�H�U�����D�N�D���³�E�R�D�U�G�´����to the list of available boards, paste URL 
(https://raw.githubusercontent.com/EnviroDIY/Arduino_boards/master/package_EnviroDIY
_index.json) 

https://raw.githubusercontent.com/EnviroDIY/Arduino_boards/master/package_EnviroDIY_index.json
https://raw.githubusercontent.com/EnviroDIY/Arduino_boards/master/package_EnviroDIY_index.json
https://raw.githubusercontent.com/EnviroDIY/Arduino_boards/master/package_EnviroDIY_index.json
https://raw.githubusercontent.com/EnviroDIY/Arduino_boards/master/package_EnviroDIY_index.json


Preparing Mayfly Data Logger 

�” Connect Mayfly to computer and assign correct Port in Arduino IDE 



Preparing Mayfly Data Logger 

�” Load support files (aka libraries ) and sketches  (programs written 
using Arduino Software, aka IDE via github.com/envirodiy/libraries) 

http://github.com/envirodiy/libraries
http://github.com/envirodiy/libraries
http://github.com/envirodiy/libraries


Preparing Mayfly Data Logger 

�” Upload and modify sketches for adjusting clock and reading current time 
�| Setting internal clock is important for ensuring all data points are 

accurately stamped with date/time signature 
 



Programming and Activating an EnviroDIY Monitoring Station 

�” Registering a Station on MonitorMyWatershed.org 
�| Register a site 
�| Add sensors  
�| Copy UUIDs (Universally Unique Identifier) 

�v Will incorporate into code to program Mayfly (next slides) so 
Mayfly can directly communicate with MonitorMW 

 



Programming and Activating an EnviroDIY Monitoring Station 

�” Uploading the EnviroDIY Monitoring Station Sketch to your Mayfly 
�| Bring in e.g., DRWI_LTE sketch from Arduino examples 



Programming and Activating an EnviroDIY Monitoring Station 

�” Edit the sketch with the LoggerID/SiteID and UUIDs as described 
at github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_Cit
Sci. 

https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci
https://github.com/EnviroDIY/ModularSensors/tree/master/examples/DRWI_CitSci


BUILDING 
Using the EnviroDIY Monitoring Station Kit as 
your starting point 
https://www.envirodiy.org/product/envirodiy-
monitoring-station-kit/  

https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/


Final inventory list for building a station 
�” Build and Deploy a station, Equipment and 

Supplies: 

�| EnviroDIY Monitoring Station Kit from the 
Stroud Center 
(https://www.envirodiy.org/product/envirodiy-
monitoring-station-kit/) 

�v Plus lithium battery (have to buy 
separately) 

 

�| CTD sensor from Meter Group 
(https://www.metergroup.com/environment/pr
oducts/hydros-21-water-level-monitoring/)  

 

�| Installation equipment and supplies 
(EnviroDIY manual: 
https://www.envirodiy.org/mayfly-sensor-
station-manual/#installation-equipment)  

 

https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
https://www.envirodiy.org/product/envirodiy-monitoring-station-kit/
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https://www.envirodiy.org/mayfly-sensor-station-manual/#installation-equipment


Building an EnviroDIY Monitoring Station 
 �” Assembling the Mayfly Data Logger 

 



Building an EnviroDIY Monitoring Station 
 �” Logger box 



Building an EnviroDIY Monitoring Station 
 �” Solar panel 



Building an EnviroDIY Monitoring Station 
 �” Sensor bundle 



Building an EnviroDIY Monitoring Station 
 �” A few other little steps get you to this:  



INSTALLING 



Finding the right spot 

�” Key considerations for station placement: 
�| Storms, high flow, and debris 
�| Freezing damage 
�| Low water 
�| Vandalism 
�| Access for maintenance 

 
 

 



Site Selection Considerations: Storm conditions  

 



Site Selection Considerations: Storm conditions  

 



Site Selection Considerations: Storm conditions  

 



Site Selection Considerations: Storm conditions  

 



Site Selection Considerations: Storm conditions  

 



Site Selection Considerations: Storm conditions  



Site Selection Considerations: Stream Morphology  
 



Site Selection Considerations: Stream Morphology  
 



Site Selection Considerations: Stream Morphology  
 

�‡ �<�R�X���F�D�Q�¶�W���D�O�Z�D�\�V��
predict nature  
 

�‡ Unexpected things 
may happen 
 

�‡ Allow mistakes to be 
learning experiences  



Ice Damage / Winter precautions  

 



Summer precautions  

 



Vandalism 

 



Access for maintenance (SAFETY) 

 



�1�R�Z���\�R�X�¶�U�H���U�H�D�G�\ 



Installation, Mounting parts for EnviroDIY Monitoring station  

�‡ �ô�´���*�D�O�Y�D�Q�L�]�H�G�������%�O�D�F�N���S�L�S�H�����������G�L�I�I�H�U�H�Q�W���V�L�]�H�V���Y�D�U�L�H�V���E�D�V�H�G���R�I�I���R�I���V�S�H�F�L�I�L�F���V�L�W�H���� 

�‡ �ô�´���F�R�X�S�O�L�Q�J�� 

�‡ �ô�´���F�D�S 

�‡ Zip ties 

�‡ Tent stakes 



Installation, Preparing the PVC for the sensor bundle 

 

�‡ Black rebar with predrilled 
holes  

�‡ �ô�´��PVC pipe 
�‡ Retaining clip 
�‡ Zip ties 
�‡ 2 �ò�´���+�R�V�H���F�O�D�P�S 
�‡ ���������´���G�U�L�O�O���E�L�W 
�‡ ���������´���G�U�L�O�O���E�L�W 
 



Installation, Equipment  
�‡ Hammer 

�‡ 2 x 4 wood block (to hammer on) 

�‡ Wire cutters 

�‡ ���������´���Z�U�H�Q�F�K 

�‡ Power drill 

�‡ ���������´���G�U�L�O�O���E�L�W 

�‡ ���������´���G�U�L�O�O���E�L�W 

�‡ Two pipe wrenches 

�‡ PVC pipe cutter 

�‡ An extra steel rebar with holes : used 
to hammer a pilot hole in the stream 
bed and on the stream bank, avoid 
damage to the rebar and pipe. 

�‡ Tent stakes 

�‡ Gloves 

�‡ Nut driver (or screwdriver) that 
accommodates hose clamps 

 



Monitoring station installation steps  
Hammering pilot hole with the test rebar, swapping out with final rebar, and hammering in the final 
rebar using a 2x4 wood block. 



Monitoring station installation steps  
Hammer shorter length pipe into the ground with coupler attached, tighten coupler onto shorter pipe 
using wrenches, and hammer the shorter pipe the rest of the way after tightening coupler. 



Monitoring station installation steps  
Attach longer pipe into the coupler. Then tighten longer pipe above ground into coupler, then 
test to make sure the pipes do not spin within the ground they are mounted in. 



Monitoring station installation steps  
Then tighten longer pipe above ground into coupler, then test to make sure the 
pipes do not spin within the ground they are mounted in. 



Monitoring station installation steps  
�” 1in PVC pipe �I�U�R�P���/�R�Z�H�¶�V to support 

coupler in high flow conditions 

�| Unfortunately only comes in 10ft 
long pieces.  

Other options to support the weak point:  

�” hammer the coupler into the ground  

�” using 1 straight pipe with no couplet  

�| Downside = really hard to 
hammer  



Monitoring station installation steps  

Attach the small hose clamps to the mounting plate 



Monitoring station installation steps  

Mount the logger box onto 
the above ground pipe using 
two small hose clamps and 
=nut driver tool 



Monitoring station installation steps  

Cut and measure the PVC 
pipe for the sensor bundle. 



Monitoring station installation steps  
Attach sensors to PVC pipe using 
large hose clamp and red screwdriver. 



Monitoring station installation steps  
Align hole of PVC to hole in black post �²  adjust sensors as needed in water to ensure facing the 
correct direction. Put zip ties on sensor wires attached to top of PVC and make sure the wires are 
secure so debris will not snag them. 



Monitoring station installation steps  

Attach retaining pin 
to PVC pipe and the 
in stream rebar. 



Monitoring station installation steps  
Secure the sensor wire to the bank. 
�‡ Use natural anchors such as tree 

roots  
�‡ Tent stakes  
�‡ Work from the sensor bundle to the 

logger box not the other way 
around. 



Monitoring station installation steps  

Leave enough slack so that the wire is not 
pulled too tight. If something comes by and hits 
it, it may snap if too tight.  



Monitoring station installation steps  

Attach u-bolt and 
solar panel to the 
above ground pipe. 



Monitoring station installation steps  
�” Check the angle and direction of solar panel 
�” Solar panel direction may change depending on the time of year or as 

foliage changes 



Monitoring station installation steps  

Connect solar 
panel wire 



Monitoring station installation steps  

�‡ Neatly secure 
sensor wires 
around logger 
box. 

�‡ Be careful not to 
crimp the wire 
too tight  

�‡ Do not bend or 
put a zip tie over 
the white vent 



Monitoring station installation steps  

Trim zip ties 
along pipe 



Installed!!! 



Ways to build a station and guidance available 

�” Via EnviroDIY Build Workshop, 
https://www.envirodiy.org/events/  
�| *Next workshop in early 2022 �± contact D. Bressler 

if �\�R�X�¶�G���O�L�N�H���W�R���E�H���D�G�G�H�G���W�R���W�K�H���H�D�U�O�\���D�F�F�H�V�V��list  
 

 



Ways to build a station and guidance available 

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

 
 



Ways to build a station and guidance available 

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



Ways to build a station and guidance available 

�” Via EnviroDIY.org forum (for situational support) 
(https://www.envirodiy.org/forums/)  

 



Updates to EnviroDIY/Mayfly 

https://www.envirodiy.org/shop/  



Updates to EnviroDIY/Mayfly 



Updates to EnviroDIY/Mayfly 



Updates to EnviroDIY/Mayfly 



On to Cheryl!!! 



Thank You! 

Stroud Water Research Center, EnviroDIY contacts: 
 
�” Scott Ensign, ensign@stroudcenter.org, 610-268-2153 ext1223 
�” David Bressler, dbressler@stroudcenter.org, 410-456-1071 
�” Shannon Hicks, shicks@stroudcenter.org, 610-268-2153 ext1267 
�” Rachel Johnson, rjohnson@stroudcenter.org, 973-557-8995  
�” Christa Reeves, christa@musconetcong.org, 908-537-7060  
 

Master Watershed Stewards, EnviroDIY-DRWI contacts: 
 

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

 



Notes 

Schedule  
Day 1 (Oct 5), 8:40-10:10 
EnviroDIY program, website, costs, programming, building, install etc.- 8:40-9:30, 
Ensign/Bressler/Nolan (important - why do this? How will it help? d escribe types of problems it 
can help solve, examples - kent ag bmps, first state protect natural resource, wc trying to 
contribute to urban pollution convo; importance of time and personnel to keep function) 
Ensign (EnviroDIY, website, costs) - 8:40-8:55 
Bressler (programming, building, installing) - 8:55-9:30 
Cheryl Nolan case study (building) - 9:30-9:50 
Questions 9:50-10:10 
Day 2 (Oct 6), 8:35-10:05 
EnviroDIY management and MonMW - 8:35-9:45,  
Bressler - 8:35-9:25 (important - why do this? How will it help? describe ty pes of problems it can 
help solve, examples - kent ag bmps, first state protect natural resource, wc trying to contribute 
to urban pollution convo; importance of time and personnel to keep function ) 
George Seeds case study (managing) - 9:25-9:45 
Questions 9:45-10:05 
 
 


