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TU Eastern Angler Science
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Engaging Anglers to Drive Conservation Strategies

Protect: Intact wildemess areas, pristine headwater streams and other undeweloped
backcountry are quite lierally the last refuges for many native trout and salmon. TU advocates for
responsible use and continued protection of these last, best places.

ROCONNOCT: s smecin s st somostinss

drought and other disturbances. TU works to improve and increase flows,
remove obsolete dams and diversions, and fix perched or broken culverts.

Restore: Even if we pro-

tected all the remainingpristine land in
perpetuity, it wouldn't be enough to
sustain our fisheries. We must recaim
some of the land degraded by develop-
ment and incompatible ise. TU's grass-
roots volunteers donate thousands of
hours every year to clean up their local
streams and rivers.

S Usta IN: cenire protected all m:-—g_-"‘

remaining pristine land in perpetuity, it wouldn't be encugh
to sustain our fisheries. We must reclaim some of the land degraded
by development and incompatible use. TU's grassroots wolunteers donate
thousands of hours every year to dean up their local streams and rivers.

Trout Unlimited hed approach to cold fisheries includes Protect, Reconnect. Restore and Sustain elements, providing an important ap-
proach to dimate change adaptation and many other complex problems affecting stream systems. Illustration by Bryan Christie Design for TU.




TU'’s Citizen Science Framework S

TU's Science Network

Introducing TU's core science team and network of scientifically-focused program staff

¢ TU G rass rOOtS Core Science Team Embedded Program Staff
* Project Staff
e Angler Science Coordinator

e TUVolunteer Operations

e TU Science Team




Benefits of Angler Science -

UNLIMITED

Education and Outreach
e Better understanding of our home waters
e Expand and diversify organization activities

e Collaboration between volunteers, TU staff and
agencies

Conservation Outcomes
e Early identification and tracking of emerging threats

e Monitor effectiveness of restoration and management
* Project prioritization



Angler Science Opportunities S

& Water Quality & Environmental DNA

& Water Temperature & Photographic Monitoring

& Flow Monitoring & Snorkel Surveys

& Benthic Macroinvertebrate Assessments ¢ Angler Surveys

& Redd Surveys & Phenology Documentation

& Habitat Assessments & Real-time Data Collection

& AOP Barrier Assessments & Visual Assessments for Pollution
& Tracking Invasive Species g nnnnnn



Stream Temperature Monitoring

TROUT

UNLIMITED

& A great citizen science activity: it is
easy, fun and relatively inexpensive

& Track impacts of climate change

& Identify habitat restoration needs
(riparian, channel) to decrease
temperature

& Helps determine restoration project
effectiveness

& Provides good data for educational
projects




Tools: Stream Temperature Data Loggers S

UNLIMITED

& Relatively low cost ($113.05)

& Can record at regular intervals
over long periods ~5 years

& Valuable for collecting baseline
data, monitoring land use impacts,
and climate change trends :

fu:0)

www.tu.org



Tools: Methods Manuals and Data Visualization
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Tools: Program Management and Training S

Measuring Thermal Resiliency:Virginia

e Deployed fine scale network of
temperature sensors.

* 91 sensors deployed by 51 volunteers.
e Partnered with USGS

" Gobdgle Earth




Case Study oy

Measuring Thermal Resiliency:Virginia

Current Conditions Groundwater Influence
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www.tu.org



Case Study
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Measuring Thermal Resiliency:Virginia
Forecasting Future Conditions
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“Low-cost” Real-Time Water Quality Monitoring Stations  _<_

EnviroDIY Mayfly Logger Station




“Low-cost” Water Quality Monitoring Stations S
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Opportunity: EnviroDIY Sensor Station Training S

July 2019: Grand Rapids Michigan

Programming Mayfly Data Logger

Sensor Station Deployment

e Managing and Understanding Data

Site Selection

Sensor Station Maintenance

www.tu.org




Environmental DNA (eDNA)
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Determine species presence based upon
DNA collected from water samples




USFS eDNA Atlas
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Redd Surveys
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&

Most salmonids are gravel nest
spawners

Females excavate a nest in gravel
substrate, deposit eggs that are
externally fertilized by male and cover
eggs with gravel. A contiguous series of
these nests are called a redd.

Determine spawning habitat use in a
stream/watershed

Effectiveness of barrier
removal/replacement and habitat
improvement projects




Redd Surveys — Materials/Methods

TROUT
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£ VVhat you need:
— Group of volunteers
— Training on redd ID/protocols NS
— GPS/datasheet | ‘ 7
& Volunteers are assigned a segment of

to walk or float and record GPS location of
each redd observed as well as other data.

& WVatersheds are divided into segments

& http://www.tu.org/blog-posts/seeing-redds-
volunteers-survey-brook-trout-spawning-
habitat

www.tu.org




Redd Surveys — Tools -

2:46 PM

Redd ID *

@b Redd Su rvey Data COI Iection APP Enter the ID number of each redd. Number redds

sequentially for each survey date.

Redd location *
Mark the location of the redd.

43.120°N 85.561°W % 65 m

# Redd Survey Handbook (in development)

Redd type *

Mark whether a complete redd or test redd.

& Redd Survey Database/Data Visualization (in OCompleteredd  OTestred
d eve I (@) P m e nt) Macrohabitat type *

Select macrohabitat type with redd.
O Pool ORun
ORiffle O Other

www.tu.org




PM Redd Survey
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www.macroinvertebrates.org
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— Macroinvertebrates.org
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Water Quality mApp (WiseH20): Driftless Pilot Study
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Agricultural landscape:

e Database: results, locations, metadata

Dip a test strip

Get results

Alkalinity

Hardness Sy
Nitrate-Nitrogen e O 1 "-.", SR
Nitrite-Nitrogen S RS Crg U
A -.?“-.‘1--;:
Orthophosphate e



TROUT

Water Quality mApp (WiseH20)
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Water Quality mApp (WiseH20): Driftless Pilot Study ﬁgr

UNLIMITED

Kiap-TU-Wish (Pierce County, WI)

was Task Name Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1.0 Pilot Scoping
1.1 AdvisoryTeam Selection
1.2 Project Scope
1.3 TU Angler Needs Assessment
1.4 Performance Indicator Selection
2.0 Initiation/Customization
2.1 Form User Test Group
2.2 m-App Customization
2.3 Distribution/training
2.4 Data Portal
3.0 Implementation/Evaluation ////////////////////////////%
3.1 WQ Screening
3.2 Technical Maintenance
3.3 Evaluating/Reporting

_ Proof of Concept %////4‘ Project Implementation

www.tu.org




WiseH20 v. RIVERS %@
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WiseH20 & WiseH20 RIVERS .
= Focus: Water Quality . » Focus: Disturbances @i
. : o . o
= .but has 'disturbances L * Photo documentation W ¢
. : ) 2 TROUT
. Al"eaI Drlftless Al”ea Sl s R ] Area: Nat|ona| Q2 ! UNLIMITED
) Barden City ° Jche
= Status: Pilot Study e Ml = Status: Ready
. z ° 9 ng . infc'nrmat'mn
= Developer: Mobile H20 _ - = Developer:TU Science i
~
- FUII Program L | : . - Some tralnlng Ii:b::‘:l.:;apler(ﬁlm(yP“"g'ﬁr utocomplete).
° W SOUTHEAST . .
. mAPP Google ® V '@ " Reglonal meetl ngs Participant names *
= Training © O = Pilot: Rogue River
= Learning Assessment . 9 o O = Focus Chapters g O O
= Performance "  Webinar:TU grassroots



Keys to success...Good study design

TROUT
UNLIMITED

What are your objectives for monitoring?
How will you use the data you collect?
What will you monitor?

How will you monitor?

Where will you monitor?

When will you monitor?

What QAQC practices will you implement!?
How will you manage and present your data?

N 00 N O U1 A WD =

What are the necessary tasks and who will do them!?

www.tu.org



RIVERS app (map problem areas) TRouT

River Inventory by Volunteers for
Efficient Restoration Strategies

(HIVERS) [romm—

RIVERS app (River Inventory by Volunteers for
Effective Restoration Strategies) L
o o
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2! {7, :
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|
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e Potential projects

e Better react to funding
opportunities




RIVERS: Disturbances

TROUT
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General:

= Streambank

= Barrier

= Water Clarity

= Trash

* Nuisance Algae

= Riparian Vegetation
= In Stream/Channel
= Streamflow

* Invasive Species
= Fish Kill

www.tu.org

General disturbance type *

What is the general category of the disturbance? Select
general type first to see specific disturbance type options.

@ Riparian Vegetation Streambank
In-stream/Channel Barrier
Streamflow Water Clarity
Point Source Nuisance Algae
Invasive Species Trash
Other

Specific disturbance type *
Select a more specifie type of disturbance. Must select
general disturbance type first.

Manicured Lawn
Minor Clearing
Logged / Cut Down
Road / Parking Lot
Other

Water Temperature (F) (Optional)

Enter P in degrees Fahrenheit (F). Must be
between 32 and 120 F.

Riparian Vegetation

Tad




RIVERS: Disturbances

TROUT
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General:

= Streambank

= Barrier

= Water Clarity

= Trash

* Nuisance Algae

= Riparian Vegetation
= In Stream/Channel
= Streamflow

* Invasive Species

= Fish Kill

s 35‘:‘» ’ = y LargesWood Removal
*Road/Parkingdot™

Activity Increasing

Flow

Intermittent /
Ephemeral Stream

Perennial Streaiﬁ;

Riparian Vegetation In-stream/Channel Streamflow

3 wx.i.
Thermal Effluent

Concentrated
Surface Runoff




RIVERS: Disturbances TROUT

General:

= Streambank i -

Waterfall

= Barrier
= Water Clarity

* Trash
* Nuisance Algae

Sediment (ﬁe‘;})sition

‘Metal:Deposition ~Zei Applianca s~ B
e,

= Riparian Vegetation

gy '/ 7 A

Off-Color.

Automobile

= |n Stream/Channel

= Streamflow

Nuisance Algae

b L 2
Excsive'S_ﬁrf'é

'-:é%a'll__Dam
* Invasive Species

e
= — s Large Dam
[ ] H H e
Fish Kill 8
Surface Runoff % . ‘,"%
WWW.tU.O I"g > Excéssive B?ttorn:; ’
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RIVERS: Disturbances TROUT

General:

= Streambank — ———

= Water Clarity
= Trash

* Nuisance Algae

»
Sockeye Salmon

= Riparian Vegetation
* In Stream/Channel

= Streamflow

* Invasive Species
= Fish Kill



RIVERS: Overview
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Snapshot of app sequence

RIVERSv1

931 @B |

River Inventory by Volunteers
/ for Efficient Restoration
Strategies

- By ddauwalter
== { TROUT created: 32019
A4 1 UNLIMITED | . odified: 312119

VERS

The RIVERS mobile application is a convenient way for Trout
Unlimited chapters to collect data on and map disturbances and
other impacts on their home waters. This basic information is stored
enline and can be queried later on a desktop at any time. The
information can be used to help prioritize conservatian projects, such
as having information on potential projects at arms length when
funding oppertunities arise. The information col nded be
abroad description of the disturbance or problem with photographic
evidence that is geolocated (eg, GPS location). You can view, filter,
and perform simple analyses on contributed data on your phone or
desktop here: arcg.is/10WXev

IMPORTANT: Know the stream access laws for your s
be respectful of private lands.

and please

RIVERS app (River Inventory by Volunteers for
Effective Restoration Strategies)

RS

TROUT
UNLIMITED

a mobile app for TU Chapters

RIVE

Mobile application for TU Chapters to document, map, and
photograph disturbances in rivers and streams. View collected
data here: arca.is/1OWXey

Trout Unlimited chapter and contact
information
State *

Select the state in which your chapter is located (Start typing
for autecomplete).

TU chapter *

Select your TU chapter (Start typing for autocomplete)

Participant names *

Phone number
Enter your phone number.

**NOTE: After filling in State, Chapter, and
Contact Information, tap the menu at top right
to 'save’ these answers as favorites to paste
into additional surveys on new waterbodies.

¥ Other survey information

Waterbody *

Enter name of waterbody. Start new survey if you enter a new
waterbody (e.g., new tributary stream, river, o lake).

Waterbody type
Select waterbody type.
Stream/River

Lake/Pond
Canal/Ditch
Pipe/Drain

Other

Survey date and time *
Enter date and time.

Sunday, March 24, 2019~ 6:06 PM v

¥ Disturbance information

Location *

Mark the disturbance location by using phone GPS by
tapping the location button at top right (below). You may also
tap the map to open it and collect a GPS locatian, search by
location, or pan the basemap and drop a pin to mark location.
OPTIONAL: Tap and hold the ‘location’ butten for GPS
averaging and, therefore, better positional accuracy.
IMPORTANT: I you do net have a GPS signal at the
disturbance location, 1) save the survey locally to your phone
and 2) adjust the location pin by panning on the location
basemap BEFORE you submit the survey when back in cell
service

43°35'N 11 W +139m

® Esri contributors

Take 1 to 3 photos of the disturbance

Take 1 1o 3 good quality photographs of the disturbance. Be
close enaugh for detail, but capture other features for a sense
of scale (e.9., a person). Tap plus ican in lower right to take.
another pheto. Do not take inappropriate photos, and be
considerate when on private lands.

Photo 1

Toke a 1st photo,

General disturbance type *

What is the general category of the disturbance? Select
general type first to see specific disturbance type

options.
Riparian
Vegetation Streambank

& In-stream/Channel Barrier
Streamflow Water Clarity
Point Source Nuisance Algae
Invasive Species Trash

" Fish Species

el Observation
Other

Specific disturbance type *

Select a more specific type of disturbance. Must select
general disturbance type first.

ﬁ Recreational Mining (g, suction
dredge mining)

E Channel Alteration (eg, heavy
machinery)

H Man-Made Dam (eg, rock dam,
wood structure)

Ix Large Wood Removal

© Other

Other

Enter the type of detailed disturbance not shown in list
above.

Specific disturbance type *

Select a more specific type of disturbance. Must select
general disturbance type first.

Manicured Lawn

Miner Clearing

Logged / Cut Down

Road / Parking Lot

MENE

Other

Water Temperature (F) (Optional)

Enter temperature in degrees Fahrenheit (F). Must be
between 32 and 120 F.

Notes
Enter any notes for the survey as a whole

Collect > Enter your name: Lastname, Firstname (e.q., Appleseed, Tap the checkmark at bottom right to complete
ohnny) ¥ Disturbance information Photo 2 the current survey for this waterbody. To view,
Take a 2nd photo if needed. explore, and analyze data visit: arcq.is/1OWXev
Sent >

. < O ] . 4 o O . < o a .

< O ] . q o O . < O ]




RIVERS: Overview
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Snapshot of app sequence

Survey Completed
Your device is online

Would you like to send the survey now?

Send Later
Send Now

Continue this survey

RIVERS app (River Inventory by Volunteers for
Effective Restoration Strategies)

RS

a mobile app for TU Chapters

7

TROUT

UNLIMITED

RIVE

Mobile application for TU Chapters to document, map, and
photograph disturbances in rivers and streams. v llected

Sending datetime:3/24/1% 6:20 PM,

RIVERS app (River Inven
Effective Restoration Str:

n

a mobile app for TU

Mobile application for TU Chapt
f in i

data here: arcg.is/1OWXey

state:ID, tuchapter:TU_National,
participants:Dauwalter, Dan, email:Na

v Trout Unlimited chapter and contact

Sending Data information

Select your TU chapter (Start typing for autocomplete).

Participant names *

Enter your name: Lastname, Firstname (e.g, Appleseed,
Johnny).

State *
Select the state in which your chapter is located (Start typing
for autocomplete).

~
TU chapter *

data here: arcq.js/1OWXey

Trout Unlimited cl
information

State *

Select the state in which your|
for autocomplete).

TU chapter *
Select your TU chapter (Start

Participant names *

Enter your name: Lastname,
Johnny).

RIVERSV & =

River Inventory by Volunteers

&) z for Efficient Restoration
w: Strategies
> ; By ddauwalter

= j TROUT crested: 32019

A § UNLIMITED | | 1 oqified: 3/2119

The RIVERS mabile application is a convenient way for Trout
Unlimited chapters to collect data on and map disturbances and
other impacts on their home waters. This basic information is stored
anline and can be queried later on a desktop at any time. The
information can be used to help prioritize conservation projects, such
as having information en potential projects at arms length when
funding opportunities arise. The information collected is intended be-
& broad description of the disturbance or problem with photographic
evidence that s geolocated (eg, GPS location). You can view, filter,
and perform simple analyses on contributed data on your phone or
desktop here: arcq.is/1 OWXev

IMPORTANT: Know the stream access laws for your state, and please
be respectiul of private lands

Collect

Sent

2]

Sent Survey
This survey has already been sent.

What would you like to do?

Edit and resend survey

Copy the sent data to a new survey
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RIVERS Web Application (arcg.is/ | OVVXev)
°
{} @ tps:/trout.maps.arcgis.com :
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RIVERS: Good Photos TROVT

Tip |: Balance amount of detail (how close) with perspective (how far)

GOOD 'BAD




RIVERS: Good Photos
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Tip 2: Use an object of known size for scale

GOOD

www.tu.org

BAD




RIVERS: Good Photos TROVT

Tip 3: Document source

GOOD OK No Source




RIVERS: Good Photos
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Tip 4: Multiple photos with different perspectives
Qutlet

- v Ty

*Still lacks scale and
perspective

service.

43°37'N 116°12'W o—

ontributors .

©Esri

Take 1 to 3 photos of the disturbance

Take 1to 3 good quality photographs of the disturbance. Be
close enough for detail, but capture other features for a sense
of scale (e.g., a person). Tap plus icon in lower right to take
another photo. Do not take inappropriate photos, and be
considerate when on private lands.

Photo 1
Take a 1st photo.

Photo 2
Take a 2nd photo if needed.

Photo 3
Take a 3rd photo if needed.

General disturbance type *




RIVERS

TROUT
UNLIMITED

www.tu.org/conservation/our-conservation-approach/science/angler-science

Resources on tu.org

e Guidance documents

* Weblinks

Downloads

* Web-mapping application

okt Gy

UNITED
STATES

www.tu.org

&% RIVERS: GetStarted

RIVERS: River I y by Vol for Efficient R ion § gi

Overview:

The RIVERS mobile application is 3 convenient way for Trout Unlimited chaptersto  ggy
collect data on and map disturbances on their home waters while fishing or o }
conducting a watershed inventory. This basic information is stored online and can w:
be queried your phane or desktop computer to prioritize conservation >
projects. including having potential projects at your fingertips when funding E 1 uTul.glrEn

opportunities arise. The information collected is intended to be a broad description
of the disturbance with photographic evidence that is geclocated (gg, GPS location).
More detailed follow-up surveys may be required as needed to determine project potential.

Downloading RIVERS:
RIVERS is not 3 mobile app itself, but rather is 3 Survey” within the mobile app called Survey123 for ArcGIS

Step 1: Download the Survey| 23 for ArcGIS mobile app to your phone:
2. Use the App Store with an iPhone, or Google Play with an Android phone
b. Or.scan the QR code below to be prompted to download Survey| 23 for ArcGIS from
your respective app store

Step 2: Download the RIVERS survey form within the Survey 123 for ArcGIS app:
Open this link on your phone using Ssfari or Google Chrome: arcg /085 1G5
OR. Scan the QR code using 3 QR 3pp (e.g. press and hold Chrome)

= You may have to open the link outside of your QR app (e.g. Safari)

. Click ‘Open in the Survey|23 field 3pp".Ignore the ‘Sign in to ArcGIS online”

message if it appears. Allow Survey23 to access your location and camera

#NOTE: RIVERS is periodically updated and may need to be re-downloaded. Do

50 by ‘deleting’ the RIVERS survey from your Survey|23 app. and download it again per 2. above

-

‘Opening RIVERS within the Survey|23 app:
Step I: Open the Survey|23 app (if not already open) 5]

Step 2: Select the RIVERS (RIVERSv1) survey from My Surveys

Step 3: Tap the Collect icon at the bottom of your screen to begin collecting data

RIVERS is 2 mobile application to help Trout Unlimited chapters develop a database of
disturbances on their home rivers. Start a survey, enter your information, mark a location, and
define a disturbance using your mobile phone. It's that easy. (et 1212015
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Downloading RIVERS: Two-Step Process TRouT

. Download Surveyl 23 for ArcGIS
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Scan Q R cod e The RIVERS mobile application is a convenient way for Trout

Unlimited chapters to collect data on and map disturbances
and other impacts on their home waters. This basic information
is stored online and can be queried later on a desktop at any
time. The information can be used to help prioritize
conservation projects, such as having information on potential
projects at arms length when funding opportunities arise. The

iPhone: App Store

IVERS

i
Androir: Google Play i:

[

information collected is intended be a broad description of the
2 o D own I oad R I v E RS fo rm disturbance or problem with photographic evidence that is

geolocated (eg, GPS location). You can view, filter, and perform
simple analyses on contributed data on your phone or desktop
here: arcg.is/0SaTaj

Safari or Google Chrome: arcg.is/08S1GS
Scan QR code

IMPORTANT: Know the stream access laws for your state, and
please be respectful of private lands.

Collect >

Sent >
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