


















































































































































Recommended Outline for the Watershed Analysis Monitoring Module

We suggest that the Watershed Analysis (WSA) monitoring module consists of two sections.

The first section should describe how to develop a monitoring plan that will accomplish

specific objectives and data needs, and will insure that the data will be reliable and replicable.

The second section should discuss implementation of the plan and procedures for collecting,

interpreting and using monitoring data. i

Section 1. Developing a Watershed Analysis Monitoring Plan

Monitoring plans need to be tailored to the watershed-specific conditions and concerns
documented in the WSA resource assessment, causal mechanism, and prescription reports.
The Monitoring Module cannot provide the local information needed to develop a monitoring
plan, but should guide local monitoring teams using information from Watershed Analysis
and other local sources to develop effective monitoring plans. Identifying WAU-specific
monitoring objectives and developing a sampling plan that produces data to accomplish those
objectives is an important part of an effective monitoring effort. The module should ensure
that thought is given to how the data will be analyzed and interpreted prior to sampling to
avoid wasted effort. Development of a Quality Assurance plan prior to sampling will help
insure that the data is reliable, and will allow it to be used with confidence. The following
paragraphs briefly describe the contents of Section 1.

* Organizing the WSA monitoring team. The monitoring module needs to provide
instructions for assembling a monitoring team for the WAU and organizing the team so that
necessary tasks are accomplished. Issues that need to be discussed include: 1) designating a
team leader; 2) notifying stakeholders and members of the assessment and prescription
teams; and 3) identifying, delegating and scheduling tasks. Members of the assessment and
prescription teams that participated in synthesis will be familiar with conditions in the WAU,
however team members just entering the process will need to become familiar with
information from WSA and other sources.

* Identifying WAU-specific monitoring goals and objectives. The potential goals of
Watershed Analysis monitoring are: 1) to provide feedback back to the WSA process to
show where the prescriptions have been effective and where it is necessary to revise the WSA
to achieve resource objectives; 2) to evaluate effectiveness of the WSA in
achieving/maintaining good resource conditions; and 3) to monitor water quality in stream
segments listed or designated by WDOE under section 303(d). This part of the module needs
to describe how to translate these broad goals into WAU-specific monitoring objectives using
the Watershed Analysis documents and knowledge of team members as resources.

The causal mechanism reports should be used as tools to develop monitoring objectives
relating to effectiveness of Watershed Analysis. For each situation sentence (hypothesis) in
the causal mechanism report, identify specific questions that can be answered with monitoring
data. Examples of useful questions include:
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1) What is the trend in the condition of resources that WSA is trying to improve/protect? Is
there evidence of a recovery/disturbance trend?

2) If the water-body is listed or designated under section 303(d): is there a recovery trend in
the water quality impairment? Should the water-body be removed from the 303(d) list?

3) Are the prescriptions working? Are the triggering mechanisms and input processes
responding as expected? Are they continuing to function satisfactorily or to recover from
past disturbance? '

Some monitoring issues are not directly addressed in the causal mechanism reports. The
resource assessments, causal mechanism reports and prescription are based on assumptions
about linkages between forest practices, input processes and effects, and their spacial and
temporal distributions. The monitoring module should provide guidance in determining: a) if
assumptions made in the analysis need to be tested and validated by monitoring; or b) if there
are critical issues or resources not specifically addressed in the causal mechanism report that
should be monitored (such as critical salmonid stocks).

*Developing a sampling plan, The sampling plan should be designed to achieve the
monitoring objective(s) and answer critical questions. There are several important steps in
developing a sampling plan.

Determining monitoring parameters. Each situation sentence provides a monitoring
hypotheses that can be used to design a sampling plan to evaluate the effectiveness of
Watershed Analysis. Each triggering mechanism or effect in the situation sentence can be
evaluated as potential monitoring parameter. Each situation sentence also identifies
locations where the process/effects are predicted to occur.

The WSA Habitat Assessment Module identifies potential resource condition indices
(diagnostics) that can be linked to each of the situation sentences if the CMRs lack
specificity. If the stream is listed or designated by DOE in the 303(d) process, use that
information to determine appropriate monitoring parameters.

Determining sampling location. The situation sentences in the causal mechanism reports
identify locations where triggering mechanisms and effects are likely to occur. The
resource assessment reports provide more detailed information on potentially affected
stream reaches.

Determining monitoring methods. The monitoring module should specify sources of
standard methods for parameters likely to be selected for WSA monitoring,.

Determining sampling frequency. Sampling frequency and time frame will vary for each
parameter. Guidance on sampling frequency should be provided with the methods.

* Determine analytic procedures. Methods for processing and error-checking data need to be
identified in each monitoring plan. Standard procedures for processing and error-checking

WSA Monitoring Strategy ' -44.




data should be incorporated in the description of methods. The monitoring plan should
identify the end products of data analysis and the method for interpreting the results to fulfill
the original monitoring objective.,

* Determining personnel and budgetary resources. The monitoring plan should identify
participating organizations and individuals, personnel, equipment and money that can be
committed to implement the monitoring plan.

» Evaluating feasibility, prioritizing objectives and modifying the sampling plan. Depending
on the resources available to implement the plan, it may be necessary to adjust the monitoring
strategy, prioritize objectives, or implement the plan in stages. If the plan is modified due to
limitations in resources, it is important to determine if the information produced will still
meet the objectives. :

* Developing a quality assurance plan. A Quality Assurance (QA) plan should be required as
part of each monitoring plan to insure the reliability of monitoring data. To meet the
requirements of the 303(d) process, the QA plan should address sampling methods,
instrumentation and data error-checking. Continued use of the QA service provided by TFW
Ambient Monitoring program will help to accomplish WSA QA objectives consistently and
efficiently. The WSA Monitoring Module should discuss QA requirements and provide a
format for documenting the QA plan.

*Documenting the monitoring plan. The monitoring plan for each WAU should be formally
documented. The monitoring module should discuss what to include in this document to
adequately describe the monitoring plan. A completed example would be useful.

Section 2. Implementing the WSA Monitoring Plan

This section should cover getting organized for field surveys, gathering and analyzing data,
and using the information to evaluate the WSA and modify the monitoring plan.

* Procuring equipment. The equipment needed should be discussed in the monitoring
methods.

| * Training. Training in how to develop a WSA Monitoring plan could be included in the
general WSA training sessions, or could alternately be offered as a separate training session
conducted by the TFW Ambient Monitoring Program. Training on the monitoring methods
should be covered by an expanded TFW Ambient Monitoring training program, including
both group and on-site training components.

* Collecting data. Data should be collected as specified in each monitoring plan, which
identifies sampling locations, times and methods. In addition, data collection should include
implementation of the procedures specified in the QA plan, utilizing the TFW Ambient
Monitoring QA Program when appropriate.
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* Processing, analyzing and interpreting data. Data should be processed, analyzed and
interpreted according to procedures documented in each monitoring plan. The TFW Ambient
Monitoring program should continue to provide assistance in processing and analyzing data.
The WSA manual also contains guidance for interpreting resource condition indices.

+ Sharing monitoring information with WAU stake-holders and the TFW statewide monitoring
database. Once data collection, processing and interpretation is complete, information should
be made available to other interested parties. The monitoring plan should include a list of
local WAU stake-holders and their contact persons for distribution. Data should also be
forwarded to the TFW Ambient Monitoring program for storage in the TFW statewide
monitoring database. Finally, information should be given to WDNR to assist in their
evaluation of the WSA. The mechanisms for transmitting information to WDNR needs to be
identified.

» Using data results and interpretation to evaluate WSA through feedback mechanisms.
Monitoring results are important feedback for evalvating and refining WSA, however the
WSA manual does not specify how this information will be used. Clarification of role of
monitoring information in WSA evaluation is needed. A local adaptive management process
conducted by WAU stakeholders or the resource assessment teams has not been developed, to
our knowledge. The only reference to WAU-specific WSA evaluation and adaptive
management procedure is contained in WAC 222-22-090. Tt is not clear IF the evaluation
process required by WAC 222-22-090 *(4) will work, however it appears to be conducted
solely by WDNR. Cumulative Effects Steering Committee (CESC) should consider whether
evaluating the effectiveness of individual WSAs should be performed exclusively by the
WDNR. A procedure to hand-off data and recommendations from the WAU-based
monitoring team to WDNR will reduce confusion and make monitoring more meaningful.

In the case of 303(d) listed or designated stream segments, data on water quality impairment
needs to be transmitted to WDOE for evaluation of segment status. Clarifying the procedure
for doing this in the WSA monitoring module will reduce confusion.

Finally, it is important that information from WAU-specific monitoring get back to the CESC
and the WSA design team. It is unclear how this will occur in a systematic fashion or how
the information will be used in adaptive management. Clarification of these issues in the
WSA monitoring module is important. Input from CESC and the WSA module leaders is
needed on this.

*Evaluating and modifying the monitoring plan periodically. As collection and analysis of
monitoring information progresses, it is important to evaluate the utility of the monitoring
program. Examples of questions that may be useful include: a) is the sampling strategy
feasible and appropriate? b) is the sampling frequency and coverage adequate? and c) are the
information useful and does it fulfill objectives? The WSA Monitoring Module should
provide guidance on evaluating monitoring plans.
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Integrating Development and Implementation of WSA Monitoring Into the
AMSC/CMER Work-plan

In this section we identify tasks necessary to develop a WSA monitoring program. A brief
description of each task, the parties that involved, and a time-line are also presented.
Abbreviations used for organizations include Ambient Monitoring Steering Committee
(AMSC), Ambient Monitoring Program (AMP), Cumulative Effects Steering Committee
(CESC), Department of Natural Resources (WDNR) and Department of Ecology (WDOE).

WSA Monitoring Module

Task 1.1. Write the monitoring module for version 3.0 of WSA manual.

Time-line: The draft module needs to be submitted to CESC/CMER for review on July 1,
with a final version to WDNR on August 1, 1994.

Participants: AMSC, AMP.

Task 1.2. Test and refine procedures in the WSA monitoring module.

Time-line: Initial testing should be completed by December 1994 so revisions can be
included in version 4.0 of WSA manual.

Participants: AMSC, AMP.

Task 1.3. Test and refine data analysis and interpretation procedures.

Time-line: Initial testing should be completed by December 1994 so revisions can be
included in version 4.0 of WSA manual.

Participants: AMSC, AMP.

Task 1.4. Revise the monitoring module for version 4.0 of WSA manual.

Time-line: We anticipate that changes for version 5.0 of the WSA manual should be ready
by spring of 1995.

Participants: AMSC, AMP.

Develop Standard Monitoring Methods

Task 2.1. Develop additional high priority new methods.

Time-line: Development of the highest priority methods should be completed by March
1995 so they can be included in the 1995 monitoring methods manual and training,
Development should continue over a period of years until the methods needed have been
developed.

Participants: AMSC, AMP.
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Task 2.2. Test and refine existing methods.

Time-line: Testing and refinement of the habitat unit, LWD and spawning gravel fine
sediment survey modules should continue during the summer and fall of 1994, so changes can
be incorporated in the 1995 monitoring methods manual and training. We anticipate a
continuing need for testing and refinement of new and existing methods.

Participants: AMSC, AMP.

Provide WSA Monitoring Support Services

Task 3.1. Continue the TFW Ambient Monitoring Quality Assurance Program. As new
monitoring methods are developed, QA protocols and procedures need to be developed.
Time-line: We anticipate that QA protocols will need to be developed for several new
monitoring methods between January-June 1995.
Participants: AMSC, AMP.

Task 3.2. Conduct QA surveys.

Time-line: There is an on-going year-round need to conduct and analyze QA surveys,
Most QA visits are requested during the summer-fall field season, but some QA for spawning
gravel processing occurs year-round. Analysis of QA results takes place primarily in the
winter.

Participants: AMP,

Task 3.3. Develop databases for new parameters and methods. As new monitoring methods
are developed, databases will need to be developed.

Time-line: We anticipate that databases will need to be developed for several new
monitoring parameters by July of 1995.

Participants: AMP.

Task 3.4. Assist cooperators in data entry and processing,

Time-line: There is an on-going year-round need to assist cooperators in data entry and
processing. Most data entry and processing occurs primarily in the winter,

Participants: AMP. :

Task 3.5. Training: revise and distribute monitoring methods manual.

Time-line: The monitoring methods manual is revised annually prior to the summer field
season to include new methods that have been developed as well as improvements in existing
methods.

Participants: AMP.

Task 3.6. Training: conduct group training sessions.

Time-line: Ongoing. Group training sessions are held in the late spring and early summer.
Participants: AMP,
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Task 3.7. Training: provide on-site field assistance.

Time-line: Ongoing. There are year-round requests for field assistance visits. Most request
occur during the summer and fall.

Participants: AMP.

Clarify Procedures for Using WSA Monitoring Data in Adaptive Management

Task 4.1. Clarify procedures for the use of monitoring data to evaluate WSA effectiveness at
the WAU level.

Time-line: This task should be completed March 1995 so that procedures can be included
in version 4.0 of the WSA manual.

Participants: AMSC. CESC, WDNR.

Task 4.2. Clarify procedures for the use of monitoring data to refine Watershed Analysis
methods.

Time-line: This task should be completed March 1995 so that procedures can be included
in version 4.0 of the WSA manuval.

Participants: AMSC, CESC, WSA module leaders.

Task 4.3. Clarify procedures for the use of monitoring data in the WDNR WSA evaluation
under WAC 222-22-090.

Time-line: This task should be completed March 1995 so that procedures can be included
in version 4.0 of the WSA manual.

Participants: AMSC, CESC, WDNR.

Task 4.4. Clarify procedures for use of monitoring data in WDOE TMDL evaluation.
Time-line: This task should be completed March 1995 so that procedures can be included
in version 4.0 of the WSA manual.
Participants: AMSC, CESC, WDOE, WDNR.

Improve Linkages With Other WSA Components

Task 5.1. Improve causal mechanism report documentation.
Time-line: This task should be completed June 1994 so that procedures can be included in
version 3.0 of the WSA manual.

Participants: CESC.

Task 5.2. Integrate parameters and methods supporting the Water Quality module into WSA
monitoring,

Time-line: This task should be initiate as soon as the water quality module is available
(August 1, 1994) . ‘

Participants: AMSC, CESC, Water Quality Module work group.
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Improve Capability to Interpret Monitoring Data

Task 6.1. Develop a regional network of reference sites representing natural
conditions/productive habitat.

Time-line: This project would require 2-4 years to implement. Initial design should begin
as soon as possible.

Participants: AMSC, AMP.

Task 6.2. Develop a procedure for preparing resource recovery proghoses to help interpret
Watershed Analysis monitoring data.

Time-line: This task should be completed as soon as possible so that procedures can be
included in version 3.0 of the WSA manual.

Participants: AMSC, CESC.

Develop Funding for WSA Monitoring Activities

Task 7.1. Find funding for WSA monitoring program development and services.
Time-line: Work should begin as soon as possible.
Participants: AMSC, AMP.

Task 7.2. Help find funding for monitoring cooperators.

Time-line: Work should begin as soon as possible.
Participants: AMSC, AMP.
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CONCLUSIONS AND RECOMMENDATIONS

1. Watershed Analysis Monitoring should be designed to fulfill three potential missions.
First, it must provide feedback to assist in adaptive management. It must help Watershed
Analysis assessment teams evaluate and refine their analyses and help module design teams
improve WSA methods. Second, it should provide data needed by the Department of Natural
Resources to evaluate the effectiveness of completed Watershed Analyses under WAC 222-
22-090 (4). Finally, it could provide data needed by the Department of Ecology to evaluate
the effectiveness of each WSA used in the implementation of section 303(d) of the Clean
Water Act, if the FPB decides to implement the DNR/DOE proposal.

2. To accomplish these missions Watershed Analysis monitoring must evaluate the status of
triggering mechanisms and input processes (input monitoring) to determine the effectiveness
of WSA prescriptions on input processes. This type of input monitoring is important because
it provides valuable feedback on the performance of prescriptions and allows early
identification of potential problems before they are translated into detectable adverse channel
and resource effects. The response of the stream channel, fish habitat and water quality
conditions must also be monitored to determine if the resource protection objectives of WSA
are being met.

3. A completed Watershed Analysis is an excellent foundation for developing a watershed-
specific monitoring plan. Each causal mechanism report provides monitoring hypotheses that
link input processes with channel and resource responses. These can be used to identify
appropriate monitoring parameters and locations. The WSA causal mechanism reports
(supplemented by resource assessments) are the key source of information, however they must
be thoroughly written with input from all assessment team members to provide adequate
detail.

4. Most causal mechanism reports (CMRs) contained adequate information on triggering
mechanisms. Treatment of channel effects was less consistent, and many CMRs lacked
adequate information on specific habitat effects. This problem should be prevented by
providing better guidance in preparing CMRs in the WSA manual and training.

5. Most causal mechanisms fit into one of seven generic input/response "hypotheses" that
occurred frequently in the CMRs we examined. Three of these hypotheses focused on mass
wasting, and there are one each for surface erosion, large woody debris (LWD) recruitment,
stream temperature, and peak flows. We used them to identify potential monitoring
parameters we predict will be frequently identified in future CMRs and subsequent monitoring
plans. Other, less common, situations will need to be addressed on a case-by-case basis.

6. Based on estimates of future demand and the amount of work required to develop a
suitable method, we recommend development in the next year the following high priority
parameters: slope stability, road assessment, surface erosion, channel substrate size (fining or
coarsening), channel aggradation or degradation, channel widening, braiding, lateral migration
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and bank erosion (aerial photo method), sediment storage features, spawning gravel
availability and macro-invertebrate production. We also recommend initiating work on the
following parameters (high demand/extensive work): deep-seated landslides, fine sediment
delivery, site-specific peak flow runoff monitoring, channel widening, braiding, lateral
migration and bank erosion (field methods), spawning gravel scour, pool refuge habitat and
LWD accumulations (refuge cover).

7. Water quality parameters were rarely identified in the CMRs due to lack of a Water
Quality Module. Water quality parameters need to be identified and integrated into the
program to develop methods when the Water Quality Module is completed.

8. To implement WSA Monitoring effectively, local stakeholders should develop and
implement watershed-specific monitoring plans based on the WSA causal mechanism and
resource assessment reports. The Watershed Analysis Monitoring Module should provide
guidance in preparation and documentation of local monitoring plans. Specific issues that
need to be addressed in the monitoring plans include identifying goals and objectives,
developing a sampling plan, quality assurance, data processing and data interpretation.

9. Technical assistance from the TFW Ambient Monitoring Program is needed to support the
local monitoring teams and ensure consistent data collection on a state-wide basis. The
appropriate role of the TFW Ambient Monitoring Program in implementing Watershed
Analysis Monitoring includes developing standard methods, conducting training, providing
quality assurance, assisting with data processing and analysis, and maintaining the state-wide
database.

10. To successfully implement WSA Monitoring, some important tasks need to be completed.
They include writing the monitoring module, developing standard methods, providing support
services (training, quality assurance, etc.), clarifying procedures for use of WSA monitoring
data in adaptive management, improving linkages with other WSA components, improving
capability to interpret monitoring information, and developing future funding sources. These
tasks need to be incorporated into the AMSC/CMER work-plan.

11. A methodology to develop channel/resource recovery prognoses is needed in WSA. A
recovery prognosis, in conjunction with monitoring data, will allow better evaluation of the
response of systems recovering from past disturbance associated with management or natural
events. Developing credible recovery prognoses will require a good understanding of
disturbance/recovery cycles in natural systems. CESC needs to evaluate whether adequate
information exists to develop recovery prognosis, or if additional research is needed.

12. Clarification is needed concerning procedures for the use of WSA monitoring data in
adaptive management. Specific issues include: 1) use of monitoring data to evaluate WSA
effectiveness at the WAU level; 2) use of monitoring data to refine Watershed Analysis
methodology; 3) use of monitoring data in the WDNR WSA evaluation under WAC 222-22-
090; and 4) use of monitoring data in WDOE’s TMDL evaluation. It is important that
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procedures are clearly defined to avoid confusion and misunderstandings.

13. To successfully implement WSA monitoring, a stable long term funding source for the
monitoring program needs to be secured.
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