Level 3 Action Effectiveness Monitoring Plan Design

The purpose of this document is to provide an outline for building a Level 3 action effectiveness
monitoring (AEM) plan. This guide is intended to help you prepare your AEM plan for the AEM Level 3
workshop presentation. In many cases, Level 3 AEM can be used to evaluate the success of many
restoration actions relative to established criteria (e.g. 7-day average daily max temperature) or
reference conditions. This is not intended to be a comprehensive guide, but rather a general outline for
determining the appropriate amount and location of Level 3 AEM at a site.

This document is divided into two sections. Section 1 provides an overview of important elements to be
included in a Level 3 AEM plan. Section 2 provides an example of how a Level 3 AEM plan can be
designed for a restoration site.

1 Elements of a Level 3 Action Effectiveness Plan

1.1 Pre-project design or baseline monitoring

Pre-project monitoring required for feasibility assessment and/or design will determine the location of
pre-restoration monitoring of water surface elevation and temperature. The location of photo points
and sediment accretion for pre-project monitoring will be determined after a restoration design has
been completed. It is necessary to capture the location (with Lat/Lon or UTMs) of monitoring points and
other necessary metadata measurements® when collecting pre-project data.

1.2 Project monitoring goals and objectives

An AEM plan should show direct linkages between your restoration objectives and the responses you
will be measuring (monitored indicators). Understanding how Level 3 metrics relate to restoration
actions can provide valuable information about the effectiveness of a restoration action. A monitoring
matrix is a useful tool to show linkages between restoration actions and monitoring. Below is a brief
explanation of each component of the monitoring matrix. Your monitoring plan should include these
monitoring matrix elements. An example of how these components correspond with a Level 3 AEM plan
can be found in Table 1 of Section 2.

! Oncor database protocols — specifics on this will be covered at the AEMR Level 3 workshop



The following monitoring matrix elements should be identified in every Level 3 AEM Plan:

Limiting Factor — A regional condition that limits ecosystem productivity for outmigrating
juvenile salmonids. Limiting factors are the basis for restoration actions and are intended to be
broad overarching ideas. For example, capacity/quality or access opportunity of estuarine and
tidal-fluvial ecosystems for outmigrating salmonids. Note: site-specific constraints can also be
useful information (e.g. site water temperature).

Restoration Actions — Actions chosen to address the limiting factors.

Goal-The overall purpose of the restoration action(s).For example, restore 86 acres of tidally-
influenced shallow water habitat in the LCRE for outmigrating juvenile salmonids.

Objective(s) — The desired outcome(s) of a Project. Project objectives should be specific,
measurable, attainable or realistic, and time-bound. Measurable objectives can be compared to
a reference condition or an environmental standard and used to assess if restoration goals are
being met by a particular time period. Note: some objectives may be met in a very short period
of time, while others will take longer to succeed.

Monitored Indicator — A value used to indicate the status, condition, or trend of a resource or
ecological process; intended to answer questions posed by the objectives.

1.3 Placement of post -restoration action effectiveness monitoring
With monitoring goals, objectives, indicators outlined, it is time to determine the potential placement of
monitoring indicators on the ground in relation to restoration actions at the site.

Water Surface Elevation and Temperature

The primary site for data loggers at restoration sites is near the mouth of the tidal reconnection site, but
within the hydrological constriction (Roegner et al 2009). It will be important to have at least one water

surface/temperature data logger in the same location for pre- and post-monitoring in order to attribute

changes at the site to restoration actions instead of interannual variability.

Sediment Accretion

Sediment accretion stakes should be set prior to restoration in an area likely to be inundated and
should be measured once before hydrological reconnection (Roegner et al 2009). Sediment accretion
stakes should be placed in a location expected to accrete or erode sediments and are often placed along
transects perpendicular to tidal channels. The distribution of stakes at different elevations along a given
transect allows measurement of sediment changes under a variety of water level/flow conditions.



https://www.monitoringresources.org/Resources/Glossary/Definition/35

Photo Points

Collectively, photo Points should cover the entire restoration site. Photo points should be located at
vantage points offering views of expected areas of change (Roegner et al 2009). Although photos are
qualitative, they can provide valuable information about the ecological trajectory of the restoration site.

1.4 Next Steps

Record the locations of pre-restoration monitoring locations in case equipment has to be removed
during construction. With an established monitoring plan and potential locations, the next step is to
determine when and where sediment accretion and photo points should be established pre-restoration.

As you move forward with action effectiveness monitoring it will be important to familiarize yourself the
appropriate data collection (Roegner et al 2009) and data management methods. Understanding and
using these methods will allow you to derive metrics which will be important for determining the
trajectory of your restoration project.

2 Site Example
The example below illustrates how the elements of the monitoring matrix correspond with a Level 3
AEM plan. The monitoring matrix helps determine the when and where of monitoring indicators.

2.1 Pre-project design or baseline monitoring

Figure 1 shows the location of water level/temperature data loggers that were established for project
feasibility and design. Sediment accretion and photo points will be established after a restoration
design is completed for the site.
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Figure 1: Example restoration site pre-construction. The dike around the site is preventing access to
potential habitat.

2.2 Define project monitoring goals and objectives
Table 1 shows a monitoring matrix which links restoration actions to specific monitoring indicators.

A. Limiting Factor - In Figure 1, the restoration site is behind a dike. The dike is preventing access
to potential habitat. Therefore, a limiting factor is “Access” (Table 1). Even with restored access
to the site, additional restoration work will need to be completed to create or improve habitat
for juvenile salmonids; consequently, “Habitat” is identified as another additional factor.

B. Restoration Actions — To address the limiting factor of “Access”, a dike breach has been
identified. To address “habitat”, a suite of restoration actions have been identified (Table 1).

C. Goal (Hypothesis)—In Table 1, one goal is “Restore tidal exchange to allow for inundation to
improve access to emergent wetland habitat”. This goal relates directly to the dike breach
identified in restoration actions.

D. Objectives — In Table 1, the Objective of “Water temperature suitable during juvenile salmonid
outmigration periods — April through June” can be quantified and compared to established
temperature standards set by NOAA or state agencies for that particular location or watershed.



Monitored Indicators — To meet the Objective of “Water temperature suitable during juvenile

salmonid outmigration periods — April through June” it will be necessary to have water

temperature loggers in a restored channel area. By measuring water temperature and then

calculating the seven day maximum daily temperature during this time period, one can

determine if the NOAA threshold of a maximum temp of 18°C is being exceeded at the site or

determine if the water temperature is suitable for juvenile salmonids.

Table 1: The monitoring matrix outlines how restoration actions relate to monitored indicators through
goals and quantifiable objectives. Level 3 AEM is highlighted in yellow.
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2.3 Placement of post -restoration action effectiveness monitoring
In Figure 2, the proposed dike breaches and constructed channels are shown. Based on potential

restoration locations and the outlined objectives, placement of post restoration Level 3 monitoring can

be identified (Figure 3). It is important to put water surface/temperature data loggers (WSET), sediment

accretion stakes, and photo points at locations where the greatest amount of expected change related

to restoration is to occur.
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Figure 2: Proposed location of restoration actions.
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Figure 3: Proposed restoration actions and Level 3 AEM measurement locations. WSET - Water surface
elevation/temperature data loggers

Water Surface Elevation and Temperature

In Figure 3, water surface/elevation temperature (WSET1) will be placed in the largest constructed
channel. WSET2 will be placed at the dike breach in the west channel and WSET3 placed in the same
location as pre-construction monitoring. WSET1 and WSET2 will capture changes related to restoration
actions, while WSET3 will act as a control measurement location. It will be important to have at least
one water surface/temperature data logger in the same location pre and post monitoring in order to
attribute changes at the site to restoration actions instead of interannual variability.

Sediment Accretion

In Figure 3, the sediment accretion stakes were placed near the largest dike breach and constructed
channel. This area was chosen because it is expected to be regularly inundated, which may lead to the
erosion or deposition of sediment.



Photo Points

Finally, photo points were placed throughout the site to capture changes to the landscape due to
restoration actions. Areas targeted include areas of the restoration not captured by other monitoring
indicators. Although photos are qualitative, they can provide valuable information about the ecological
trajectory of the restoration site.

2.4 Conclusion

Using the monitoring matrix can be helpful for linking restoration actions to goals, objectives, and Level
3 AEM. Having a clear understanding of how Level 3 AEM addresses objectives and goals helps
determine the appropriate placement of measurements at the restoration site.

If you have any questions about designing your Level 3 AEM plan or general questions related to
action effectiveness monitoring contact Matthew Schwartz at the Lower Columbia Estuary Partnership
(mschwartz@estuarypartnership.org, 503-226-1565 x223).
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