Batwater Slough 2019




Providing technical recommendations for
monitoring the following parameters:

e Soil Conditions - LCEP

e Sediment Accretion and Erosion —LCEP
e Channel Cross-Sections - CLT

 Water Surface Elevation & Temp - LCEP

Future Discussions: Fish & Macroinvertebrate Monitoring,
UAV Data Collection, Data Management and Analysis
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Soil is a critical component of any ecosystem

Wh * |In wetlands the biogeochemistry of the soil drives many
.\/ wetland functions such as nutrient retention, seed
Monitor germination, and plant growth

Nell

Wetland Restoration (reintroduction of flooding or shift
in flooding regime) dramatically alters soil conditions,
creating the template for which new wetland plant
communities will grow and develop overtime.



Why
Monitor

Nell

Monitoring Soil Conditions Pre and Post
Restoration can provide information on why or
why not the plant communities are recovering

as EXPECtEd . Quick Resources for Tidal Wetland Soil Monitoring:

Zedler 2000, Seybold et al. 2002, Kidd 2017


Presenter
Presentation Notes
Soil redox, pH, temperature, and water-table patterns of a freshwater tidal wetland
Seybold et al. 2002

Handbook for Restoring Tidal Wetlands
Zedler 2002

Kidd Dissertation 2017 (overview, methods)



In the Field

e Soil Texture
—> Sandy, Silty, Loam — these textures can
influence conditions and plant growth
— Soil Color is an indicator of hydric soil
conditions (Gleying and Mottling)

What to
Monitor

Gray soils indicate
chemical reduction of
iron and/or manganese
due to wetness and
lack of oxygen.

: (et
e |
Photo Credit: http://nesoil.com/images/redox.htm
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Presentation Notes
https://passel.unl.edu/pages/informationmodule.php?idinformationmodule=1130447039&topicorder=9&maxto=10&minto=1

http://nesoil.com/images/redox.htm

In the Field

° pH
WhaJ_[ to —> |Is the soil too acidic or basic?
Monitor .

Salinity/Conductivity
—> How has soil salinity changed?

Image Credit: https://www.soils.org/ Photo Credit: Sarah Kidd, Steamboat Slough 2013



Presenter
Presentation Notes
One influence on phosphorus availability is the soil’s pH level. If soils are too acidic, phosphorus reacts with iron and aluminum. That makes it unavailable to plants. But if soils are too alkaline, phosphorus reacts with calcium and also becomes inaccessible.
https://www.soils.org/discover-soils/story/soil-phosphorus-lime-ph
And
https://www.researchgate.net/publication/322989174_Iron_and_sulfur_cycling_in_acid_sulfate_soil_wetlands_under_dynamic_redox_conditions_A_review
https://www.sciencedirect.com/science/article/pii/S001670611730798X#f0040

Influence of salinity and water content on soil microorganisms
Author links open overlay panelNanYanabPetraMarschnercWenhongCaoabChangqingZuoabWeiQinab


https://www.soils.org/

In the Field

What to Hydric soil (develops with lack of 02) — Rate of O, diffusion

Monitor into soil dramatically reduced when soil is saturated with
water. This can be measured as soil ORP — Oxygen
Reduction Potential.

This is an indicator of duration and timing of soil
flooding — and these conditions can determine which
plant communities can germinate and grow

All Photos: Sarah Kidd — Colewort Creek — Astoria, Oregon — Sept 2015



In the Field
What to Soil ORP — Oxygen Reduction Potential

Multiple soil and hydrologic metrics inform

plant community development, however

preliminary tidal wetland field data indicate

a clear zonation based on observed soil ORP conditions

Monitor

Changes in Scil Chemistry
Induced by Soil Bacteria
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In the Field
What to Soil ORP — Oxygen Reduction Potential

Multiple soil and hydrologic metrics inform

plant community development, however

preliminary tidal wetland field data indicate

a clear zonation based on observed soil ORP conditions

Monitor
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Field
Equipment

Extech ORP Meter

Extech Salinity, pH meter

For sites with more saline
influence — a refractometer can
be used (Pore-water soil
salinity)

Photo Sarah Kidd - Wallooskee Site, 2017



What to
\Yilelglivels

These are also important soil metrics that
should be considered when monitoring
restoration outcomes - however they do
involve field collection and lab assessment

In the Lab

Bulk Density, Organic Matter
Composition, Carbon, Nutrients
(N, P etc.), and Mineral
Composition, etc.

Baseline Reference Conditions
have been Established in
Reference Wetlands through the
EMP program (EMP 2019)



Current
Practice

pH

Bulk Density

Salinity/Conductivity

Organic Matter

ORP

Carbon, Nitrogen,
Phosphorus Content

Texture/Color
(to be added)

Texture




Next Steps &
Understanding
Results

In the Office

Publish/Share Protocols

Take all collected data and develop thresholds
associated with plant community development
and recovery

e Use data to help explain why or why not
wetland plant community recovery is
occurring across sites

Utilize soil and plant community data to set-up Blue
Carbon Study — looking at methane and carbon emissions
and storage across LCE wetlands.



Sediment Accretion and  [cep science
Erosion Monitoring Workgroup Meeting



Why
Monitor
Sediment
Accretion/Erosion

Photo Credit: Sarah Kidd, Wallooskee Site 2018

Monitoring sediment accretion/erosion
conditions pre and post restoration can:

Provide information on how natural sediment
dynamics have been restored to a wetland
Help us understand if a site is keeping up with
potential sea level rise conditions



Why
Monitor
Sediment Accretion/Erosion

e Existing data has shown that
sediment accretion/erosion
can be very dynamic.

e This variability indicates that
to get generalizable results we
need to increase the amount
of data collected.

Taken from SM2 2018



What influences Sediment Accretion/Elevation

Why within a Tidal Wetland Site?
Monitor

Sediment

Accretion/Erosion




Why
Monitor
Sediment

Accretion/Erosion

What influences Sediment Accretion/Elevation
within a Tidal Wetland Site?

 Topography
— Elevation and Distance from Main Channel

Hydrology
— Frequency, Depth, Velocity of Flooding

Vegetation and Soil

— Vegetation Type, Cover, Soil Exposed, Soil
Texture, Soil Compaction

Disturbance

— Storm Activity/High Flow, Animal Activity
(Cattle, Elk, Deer, Rodents, Carp) — Exposing
Soil etc.,

Availability of sediment flowing in/out of site



Best Practices
Sediment

Bench

Monitoring

Number and Distribution of Sediment
Accretion/Erosion Benches Across a Site

e Multiple Sed Benches Located Across Several
Elevation Gradients in Areas of Interest

 Pre-restoration use restoration plans to
install where possible, post-restoration
placement in areas heavily graded

Suggested Ideal Minimum Distribution of High Marsh
Sed Benches

Aqguatic/Mudflat

Emergent

X 3 across area of interest,
Which is 3 benches at each elevation = 9 benches total




How to install

Best Practices
Sediment
Bench
Monitoring










. How to install
Best Practices

Sediment
S
Bench
Monitorin 2 1 Meter Apart, LEVEL ~75 cm tall,

p > Shorter can make it difficult to find

Materials:

e 1 inch conduit pipe, 5 ft+ long
* Level: 120+ cm long

* 2 Meter Sticks or Bendy Rulers
e Compass

e Mallet

e Design Plans

e RTK/GPS Unit

cm or more into the ground
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Presentation Notes
PVC – 1 inch conduit pipe – electrical
5 ft long – 
Keep it away from forested areas – large woody debris 
Slope of the channel 
Tucked behind large woody debris
Not in construction zone
Mark 
Bring data sheet to double check
Mud – meter stick on ground
Clearing organic matter – hard stop, not live plant – top of OM
Photo, Plants, 
Condition of stakes
2 people, notes measurements 

Standardize
-orientation N to South – measure west side, always not starting orientation
-measure pins at coordinates 
Mark pen 

Sediment by post at each point – top of pipe




Best Practices How to Monitor, Data Collection —
Sediment What do | record?

Bench
Monitoring




Best Practices
Sediment
Bench
Monitoring

How to Monitor, Data Collection —

What do | record?

Bring your notes from the
last time you came out to
measure the sed bench

Bring a buddy

Accuracy and Precision
comparable to SET if care
is taken (Nolte et al.
2012)



Presenter
Presentation Notes
Critical for double checking measurements and orientation (starting from the correct side, etc). Make sure things seem correct – double check you are measuring in the same manner.
It is easier to be accurate when you have one person taking notes and another person making measurements


Best Practices How to Monitor, Data Collection —

Sediment Bench What do | record?
. . N N
Monitoring
W E W E
e Start by measuring all 4 sides of each
PVC Sediment Pin (bring a compass) S S
North Pin: South Pin:

N(E|S|W [10 |20 {30 |40 |50 |60 (70 |80 (90 |100 |[N|IE|S |W




Best Practices

Sediment Bench
Monitoring

Start by measuring all 4 sides of each
PVC Sediment Pin (bring a compass)

It can help to place a meter stick on the
ground — to line up with the level

How to Monitor, Data Collection —
What do | record?

N N
w
W E
S S
North Pin: South Pin:
N(E|[S|W (10 {20 |30 (40 |50 |60 (70 |80 |90 (100 |[N|E|S | W




Best Practices How to Monitor, Data Collection —

Sediment Bench What do | record?
. . N N
Monitoring
W E
W E
e Always measure from the ground to the /
top of the PVC — bottom of level (NOT to S S
an arbitrarily place on the level etc).
North Pin: South Pin:

N(E|S|W [10 |20 {30 |40 |50 |60 (70 |80 (90 |100 |[N|IE|S |W




Best Practices How to Monitor, Data Collection —

Sediment Bench What do | record?
. . N N
Monitoring
W E
W E
e Always measure from the ground to the /
top of the PVC — bottom of level (NOT S S
to an arbitrarily place on the level etc).
North Pin: South Pin:

N(E|S|W [10 |20 {30 |40 |50 |60 (70 |80 (90 |100 |[N|IE|S |W




Best Practices How to Monitor, Data Collection —
Sediment Bench What do | record?
Monitoring A A

W E

What is ground? ©
e When measuring in dense vegetation be S S
sure to move plants out of the way so
the ruler measures from the top of the
soil/organic matter layer to the top of
the PVC
e When measuring in mud, don’t let ruler
sink into the mud — always measure
from the top of the mud to the top of
the PVC

North Pin: South Pin:
N(E|[S|W (10 {20 |30 (40 |50 |60 (70 |80 |90 (100 |[N|E|S | W




Best Practices

Sediment Bench
Monitoring

Monitoring Elevations and Possible
Shifting:

Elevation of top of PVC pins should not
change if installed properly, however
settling and large wood disturbance can
cause issues that need to be accounted
for in the data

Monitoring these elevations can inform
if the sed pins have been disturbed

North Pin:

Top of Pin RTK

How to Monitor, Data Collection —
What do | record?

Top of Pin RTK

South Pin:

N

E

S

10

20

30

40

50

60

70

80

90

100

N

E

S

W




Install Multiple Sed Benches Across an Elevation Gradient
RTK Sed Bench PVC Elevations

Note Vegetation Cover of Dominant Species

Monitor Field Soil Parameters at Sed Bench

Take Photo Point of Sediment Bench and Surrounding Area

Recommendations
to Start Collecting

Additional Data




Other Other methods for monitoring sediment

Methods accretion and erosion:
e SET tables
e Marker horizons
e Sediment Plates
e UAV - Surface Monitoring

Basic Overview Found Here: Detailed Review of Methods — Nolte et al. 2012
https://pubs.er.usgs.gov/
publication/70160049



Presenter
Presentation Notes
SET/SEB 1.5 mm
Pin 1 cm


http://www.tidalmarshmonitoring.net/
https://pubs.er.usgs.gov/publication/70160049
https://pubs.er.usgs.gov/publication/70160049
http://www.vliz.be/imisdocs/publications/242783.pdf

Updates on Protocols for  Jeff Malone and

Measuring Channel Cross  Mitch Attig
Sections Columbia Land Trust






Overview



What are the
oroblems?



Are these data any good? — Calibration Errors

0° C Bath:

*¢* Use a waterproof pump for best
mixing NIST

¢ Lay WSE sensors down flat,
measure sensor depth

¢ Sink temperature loggers with
weights

** Wait at least 10 — 20 minutes for
loggers to stabilize

*** Measure Temperature of the bath
for at least 75 — 90 minutes to get
10 consecutive minutes of the
same temperature
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Presentation Notes
Calibrations, launching data loggers and shuttle, creating launch folders


Prior to using water pump

20436470

—Temp, "G
251 23.338
8/19/19 12:43:00 P

Sl 06/19/19 03:12:00 PM 2,837
1 06/19/19 03:13:00 PM 2,624
06/19/19 03:14:00 PM 2,410

wrnsrne] 06/19,/19 03: 15:00 PM 2,303 - w—\]
| 06/19/19 03:156:00 PM 2,088
( 06/19/19 03:17:00 PM 1,980
06/19/19 03:18:00 PM 1.872
] 06/13/19 03:19:00 PM 1.764
06/13/13 03:20:00 PM 1.656
06/13/13 03:21:00 PM 1.543
e 06/13/13 03:22:00 PM 1.439
1 06/13/13 03:23:00 PM 1.330
06/13/13 03:24:00 PM 1.330
06,19/15 03:25:00 PM 1.221
06/13/13 03:26:00 PM 1.112

o T T T T T T T T T T T T T T T T T T T T
[y T T T 1
12:00:00 P v DE:00:00 Pk 12:00:00 2 DE:00:00 A 12:00:00 P
06/19/198 12:00:00 Phd GhIT-07 :00 0GS20/19 12:00:00 Phd GhIT-07:00



After using water pump

30— 20649136

—Temp, °C
0.190
T09/19 11:32:00

07/09/19 11:09:00 AM 0.190
07/05/19 11:10:00 AM 0.190
] /\ 07/05/19 11:11:00 AM 0.190
- 07/09/19 11:12:00 AM 0.190
07/05/19 11:13:00 AM 0.190

07/09/19 11:14:00 AM 01801
07/09/19 11:15:00 AM 0.190
07/09/19 11:16:00 AM 0.190
07/05/19 11:17:00 AM 0.190
07/09/19 11:15:00 AM 0.190
= 07/05/19 11:19:00 AM 0.190
' 07/05/19 11:20:00 AM 0.190
07/09/19 11:21:00 AM 0.190
07/09/19 11:22:00 AM 0.190

[

12:00:00 P
07/08/18 12:00:00 PW GWT-07:00

T T T T T T T T T T T T T T T
0E:00:00 P 12:00:00 A 0G:00:00 Ak i Pl 0G:00:00 P
07/09/19 06:00:00 Phi GhIT-07:00



Are these data any good? — Data transfer Errors

¢ Failing Loggers

- Temperature shocks
- Biofouling

- False fails

*¢* Incorrect dates and times on files
transferred onto the Shuttle

Time, GMT-07:00 Abs Pres, kPa  Temp, *C
00 104.773 21.951
104,816 19.377
104,808 19.758
104,798 20.043
104,738 20.329
104. 776 20.519
104,745 20.519
104,744 20.424
104,742 20.329
104,738 20.138
200 104,735 19.948
01 00 P 104,745 19.662
01,/09/30 03:00:00 PM 104,741 19.472



Presenter
Presentation Notes
Calibrations, launching data loggers and shuttle, creating launch folders





After applying Barometric compensation assistant










Let’s reduce those errors!

**Erase old data and always relaunch Hobo
Shuttle

**QA/QC of loggers during calibrations

“*Ensure loggers are set to the right logging
intervals

s*Swap loggers every six months
**Update hoboware pro regularly

**Ensure accurate field measurements: Water
level, Temperature and RTK data

**Check deployed loggers and housing for algal
growth and damages



File

Home

& 9-

Next Steps: Data Sharing — Creating a database

Font
Placed

B

MCNA3- S channel
MCNA3- S channel

MCNAS3- S channel
MCNA4- S wetland
MCNA4- S wetland
MCNAA4- S wetland
MCNA4- S wetland
MCNA4- S wetland
MCNA4- S wetland
MCNAS5- Crabapple
MCNAS- Crabapple
MCNAS- Crabapple
MCNAS- Crabapple
MCNAS- Crabapple
MCNAS- Crabapple

MCNA7- South Bar Scroll
MCNA7- South Bar Scroll

Help

Alignment

12/13/2018 12:05
6/24/2019 8:40

6/24/2019 8:50
12/13/2018 12:51
12/13/2018 12:51
12/13/2018 12:51
6/24/2019 9:16
6/24/2019 9:20
6/24/2019 9:16
12/13/2018 14:13
12/13/2018 14:13
1/29/2019 12:47
6/24/2019 12:23
6/24/2019 12:10
6/24/2019 12:22
11/9/2018

Acrobat

General

MCMA_Logger_Tracking_7_1_2019.xlsx -

2 Tell me w

MNormal

Conditional Format as
Farmatting = Table~

Mumber

Removed/
Downloaded/

Placed
Removed

Collection
Interval

20112567
20112567

F‘Ia::ed _2[1149616 WSE/Temp

Removed
Placed
Placed
Removed
Placed
Removed
Removed
Placed
Placed
Removed
Removed
Placed

10:15 Placed

Removed

20358336 WSE/Temp
20112939 WSE/Temp
20112566 DO

20112939 WSE/Temp
20112664 WSE/Temp
20112566 DO

20149616 WSE/Temp
10810155 WSE/Temp
10330643 DO

10330643 DO

10810155 WSE/Temp
10563696 WSE/Temp
10949783 WSE/Temp
10949783 WSE/Temp

E

Create a user friendly Data Log!



9 Measurement DET

Faste atmospherically corrected and elevation corrected water level data into this form for upload into Oncor.

Next Steps: Data Sharing — Creating user-friendly DETs

Water_Flevation_Instrument | ~ | Instrument_Deployment_Dal ~ ' Water_Measurement_Dal ~ |Water_Temperature | * | Temperature_Sensor_Exposer ~ |Water_Surface_Flevation | ~ | Instrument_Measurement_Notes

* |DB_Access

T

Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_89782045
Hobo_89782045
Hobo_ 9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_ 9782045
Hobo_ 9782045
Hobo_ 9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045
Hobo_9782045

Il ST AAAAT

3_Deployment DET_Example

31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
3122014 15:20
3122014 15:20
3122014 15:20
122014 13:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
31212014 15:20
322014 15:20
322014 15:20
322014 15:20
322014 15:20
322014 15:20
322014 15:20
31212014 15:20

TIATMNNA 4 AT 00

3_Measurement_Template

N2/2014 15:20
M2/2014 15:30
212014 15:40
212014 15:50
JM2/2014 16:00
22014 16:10
212014 16:20
212014 16:30
212014 16:40
31212014 16:50
31212014 17:00
31212014 17:10
3212014 17:20
3212014 17:30
3M2/2014 17:40
3M2/2014 17:50
3M2/2014 18:00
3M2/2014 18:10
IM2/2014 18:20
JM2/2014 18:30
JM2/2014 18:40
JM2/2014 18:50
AM2/2014 19:00
AM2/2014 19:10
IM2/2014 19:20
JM2/2014 19:30

SIATNA A AN A0

3_Measurement_DET_Example

11.24
10.94
10.94
10.94
10.94
10.94
10.94
10.94
10.94
10.94
10.85
10.85
10.85
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.04

An nd

LU0 b3 5 Measurement DET

14074
13473
1.2946
1.2378
1.1851
1.1355
1.0835
1.0314
0.9833
0.9387
0.8965
0.8510
0.8048
0.7645
0.7257
0.6894
0.6516
0.6169
0.5847
0.5530
0.5243
0.4997
0.4765
0.4560
04377
0.4225

A A447

W3E Output converted to Meters
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e Use of drones is specific to monitoring goals and

SWG available equipment and expertise of handler, so
protocols need to be specific to these items and may not
" " be practical. BUT are there a subset of metrics that we
Discussion P

can standardize?
e |s this a topic of discussion for future SWG?

e Results from 5 years of AEM - what seems to be working,
what might need “tweaking”, other lessons to share
amongst partners

e Results from @ 20 years of restoration in lower Columbia
- what seems to be working, what might need
“tweaking”, other lessons to share amongst partners



	Re-visiting Monitoring Protocols For Wetland Restoration
	Slide Number 2
	Slide Number 3
	Soil Monitoring
	Why�Monitor �Soil
	Why�Monitor �Soil
	What to Monitor
	What to Monitor
	What to Monitor�
	What to Monitor�
	What to Monitor�
	Field�Equipment
	What to Monitor�
	Current Practice
	Next Steps &�Understanding�Results
	Sediment Accretion and Erosion Monitoring
	Why�Monitor �Sediment Accretion/Erosion
	Why�Monitor �Sediment Accretion/Erosion
	Why�Monitor �Sediment Accretion/Erosion
	Why�Monitor �Sediment Accretion/Erosion
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Best Practices�Sediment Bench�Monitoring
	Recommendations to Start Collecting Additional Data
	Other Methods
	Updates on Protocols for Measuring Channel Cross Sections
	Slide Number 35
	Overview
	What are the problems?
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 42
	Field Measurements
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	SWG�Discussion�

