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	Step 4: Develop Monitoring Questions (Refinement of Monitoring Reason)
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	“We are the product of an environment that is disconnected from the natural world, the one we evolved to be part of, and we are suffering and collective post-traumatic stress.  We may not suffer the same way as my neighbor but he grew up in a culture that does not allow him to experience connection to people, animals, stars and the tides as he was meant to.”               
Chellis Glendinning


About This Step - This step is designed to accomplish:1 thing: 

1. For each Assessment Type, refinement of monitoring reasons through identifying monitoring questions. Monitoring question(s) are the questions you are trying to answer with data produced by each Assessment Type (combination of a data reason and data use) identified in Step 3.
Why Do This Step?

If you don’t know the question(s) you are asking the data generated by the monitoring activity to answer, then how can you possibly know if it was answered, or that you might need more information to answer it? Collecting data without know what question you are trying to answer is similar to prescribing medicine for an ailment before you identify the ailment. How will you know if the treatment worked? First you need to identify specific questions to ask, eventually you want to identify the starting point to answer the question, “I know monitoring question A is met when…XYZ”. We will work on that in Step 5. The goal of this step is to help identify the monitoring questions. 
It may be a somewhat confusing or feel premature to identify monitoring questions at this point. Actually identifying what questions you are asking your data to answer, or what question will fulfill your monitoring reason is not premature at all, but essential in order to design an effective monitoring and assessment program. 
The result of this step provides the basis for the sample or technical design as well as the foundation for evaluation. Did you generate the information you needed, not just data points. 

In summary prior to this step, in Step 1 we used the Logic Model to illustrate and communicate how we plan to achieve a defined watershed vision. We identified outcomes or results that would indicate the watershed is moving toward the vision. We then identified activities and target audiences that would achieve those results or outcomes. From this list we identified outputs that were associated with monitoring or assessment. We then listed a general list of potential decision makers and decisions they make for each monitoring and assessment activity. In Step 2 we first identified our general information needs and then our watershed and water bodies focus. Next we evaluated what information existed in the watershed, what we needed and who might have it or be gathering it. This step synthesis this information into combinations of monitoring reasons and data uses. 
If you did not complete Phase 1, Steps 1 and 2, at a minimum you need to have identified the basic monitoring and assessment activities you are doing or are interested in. You need to know the watershed boundary and water bodies of interest and the overall outcomes the monitoring and assessment activities are supposed to support.
Where are we in the Big Picture Illustration?
Phase 1
 
Step 1: Share Watershed Vision and Desired Outcomes (Results)


Step 2: Scope Inventory (Physical, People and Information)


Step 3: Identify Monitoring Reason(s) and Data Use(s) (Assessment Type)
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Step 4: Develop Monitoring Questions (Refinement of Monitoring Reason)



Step 5: Target Decision Makers and Info Needs (Refinement of Data Use)



Step 6: Summarize with Information Blue Print-Data Pathway Fact Sheet)
Phase 2
 
Step 7: What Will You Monitor?


Step 8: When Will You Monitor?


Step 9: Where Will You Monitor?


Step 10: How Will You Monitor to Meet Data Quality Objectives? 


Step 11: Management of Raw Data (Data Management Plan Part 1)
Phase 3

Step 12: Data Summary and Analysis



Step 13: Interpretation, Conclusions and Recommendations


Step 14: Communicating and Delivery


 
Step 15: Management to Generate Info (Data Management Plan Part 2)
Phase 4

Step 16: Who Will Do What?  Task Identification


Step 17: Evaluation of Effectiveness (of Plan and Implementation)


Step 18: Documentation and Communication (of M & A Plan)

Product (see Figure Phase1 Product List):
· Refinement of “monitoring reason” for Assessment Type, a specific list of monitoring questions for each monitoring reason per Assessment Type. 
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What Should Be Done Before This Step

In Step 1 we used the Logic Model to illustrate and communicate how we plan to achieve a defined watershed vision. We identified outcomes or results that would indicate the watershed is moving toward the vision. We then identified activities and target audiences that would achieve those results or outcomes. From this list we identified outputs that were associated with monitoring or assessment. We then listed a general list of potential decision makers and decisions they make for each monitoring and assessment activity. In Step 2 we first identified our general information needs and then our watershed and water bodies focus. Next we evaluated what information existed in the watershed, what we needed and who might have it or be gathering it. This step synthesis this information into combinations of monitoring reasons and data uses. 
If you did not complete Phase 1, Steps 1 and 2, at a minimum you need to have identified the basic monitoring and assessment activities you are doing or are interested in. You need to know the watershed boundary and water bodies of interest and the overall outcomes the monitoring and assessment activities are supposed to support. 
To complete this step an Assessment Type needs to be identified, or a specific combination of data reason and data use. In addition the specific water bodies of focus need to be identified. In theory the Assessment Types are linked to specific monitoring and assessment activities designed to achieve specific results or outcomes developed from a watershed vision (Step 1). 
Basic Tasks 

Basic Tasks are numbered to correlate with the overall 1-18 Steps provided in these guidance modules followed by the basic task sequence step to complete. For example Step 4, basic task 2 would be numbered as Basic Task Step 4.2, Step 3.3 correlates to Step 3, Basic Task 3.

[image: image7.wmf] 4.1
Identify who will make the decisions about this step and who should be involved in the planning process (they may be different).
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Self Assessment: Identify what decisions have been made and their effectiveness.

[image: image9.wmf]4.3
For each Assessment Type, a specific combination of one monitoring reason and data use(r), list all possible monitoring questions, or specific questions you need the data to answer to fulfill the assessment type monitoring reason and needs of the data use (user) that you know to date.
[image: image10.wmf] 4.4
Update Inventory Master List and Plan.
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Place Products in your Watershed Monitoring and Assessment Plan.
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Place your identified gaps and needs regarding this step in the Action Plan (what you need to plan to complete this step and or overall monitoring and assessment plan).
Worksheets

Work sheets are listed below. Not all Basic Tasks have an associated work sheet. To simplify completion of products for each step, the worksheets or broken into small subsets of tasks. This requires moving the results of one task into the next task and will seem redundant, especially if completing worksheets by hand. Worksheets are provided in word here for ease of reproducibility. These are a starting point, we encourage you to customize these and reproduced them in an electronic format, in Excel for example, where it is easy to move information from one area to another by cutting and pasting. 

Work Sheets are numbered to correlate with Basic Steps and the overall Steps in these guidance modules. Each consecutive work sheet is lettered a, b, c and so forth , preceded by the Basic Task sequence step, preceded by the Step number. For example, Worksheet Step 4.2.a and Step 4.2.b, correlates to Step 4, Basic Task 2, Worksheet a and Worksheet b. In theory worksheet a needs to be completed before worksheet b. 
Worksheet 4.2.a 
Self Assessment Step 4 Worksheet and Products to be completed Prior to this Step, Part 1 and Part 2
Worksheet  4.3.a 
Monitoring Question Worksheet per Assessment Type

Worksheet 4.5.a
Place Products in your Watershed Monitoring and Assessment Plan
Worksheet 4.6.a
Final Action Plan Part 1, Summary:
How to do Worksheets

For Sheet 4.2.a 
Self Assessment: Identify what decisions have been made and their effectiveness.


Part 1. Complete the self assessment section of the worksheet to evaluate what you have or what decisions have already been made.  This will help you focus on what you need from this step and incorporate valuable existing information or products into this plan.

Part 2. Next, to prepare to complete this step the following, you need to have the following items addressed:  
· Desired set of outcomes or results that the monitoring and assessment activities will be designed to help achieve

· Identified monitoring and assessment activities, specific combinations of a monitoring reason plus an associated data use; we call this an Assessment Type. You may have multiple Assessment Types.  

· A minimal scoping inventory that identifies the watershed boundary and water bodies you are focusing on (rivers, lakes or wetlands), physical attributes of water bodies (including status, uses, etc.), relevant cultural or historical aspects, existing data sets or monitoring efforts and others in the watershed who either you want to influence or could help you implement.
This is the ideal list, if you do not have any of these, they become a gap or need that should be addressed before any data is collected or analyzed, even if the answers aren’t perfect or you don’t have a large degree of confidence surrounding them, they should be attempted as the starting point.  This is what you are evaluating in this step-your monitoring and assessment plan.

Worksheet 4.2.a 
Self Assessment Step 4 Worksheet and Products to be completed Prior to this Step, Part 1.
Part 1 Self Assessment of Known Evaluation Products and Processes

1. Determine if you “have” or “don’t have” the item, mark the appropriate box.  If you don’t have it and determine you don’t need it, explain why in the comments document.  You may not need to know but perhaps your target decision makers, board or membership might want to know.
2. If you have the item “documented”, mark that box.  If so, list in the comments where, hard copy, chapter in a document, electronic file name and location, etc.  The assumption is you value the ultimate goal to document and communicate your M & A plan, activities and results.
3. If you have the item, assess the use of it, use the scale below or provide your own answer and comments.

Rating Scale for USE:


0=doesn’t exist so use is nil

1=don’t know why would need or understand item


2=exists, don’t know where it is, if it is used, etc. so use is essentially nil

3=exists and use some of time


4=exists and use all the time


5=wish it existed, would use it lots
4. If you have the item, assess the effectiveness of it, just because something exists or is used does not mean it is effective in its use, use the effectiveness scale below or provide your own answer and comments.
Rating Scale for EFFECTIVENESS, assumes material exists:


0=not effective or functional at all


1=incomplete (all elements are not there) and some existing parts need revising


2=incomplete but what is there is okay


3=complete (all elements are there), some parts okay but need revising


4=complete and effective

	Item
	Have
	Don’t Have
	DOC
	Assessment of Use

(Scale 0-5)
	Assessment of Value /

Effectiveness

(Scale 0-4)
	Comments


	17. Identified, written, specific monitoring questions for each Assessment Type
	
	
	
	
	
	

	Other?
	
	
	
	
	
	


*DOC=Documentation,  *M & A= Monitoring and Assessment

5. To make this assessment useful, determine what your gaps and needs are regarding this step in order to focus your effort in completing this step.  

Worksheet 4.2.a   
Self Assessment Step 4 Worksheet and Products to be completed Prior to this Step, Part 2.
 Part 2 Products to be completed before this step, in order to complete this step 

	Item
	Response

	Desired set of outcomes or results that the monitoring and assessment activities will be designed to help achieve:
	

	Assessment Types, specific combination of one monitoring reason and data use(r):
	

	For each Assessment Type, the list of specific monitoring questions, from Step 1 or 2: 
	

	Watershed(s) and Water bodies of focus:
	

	Physical attributes of Water bodies (status, use, etc.)
	

	Existing Data or monitoring efforts:
	


For Sheet 4.3.a
For each Assessment Type, a specific combination of one monitoring reason and data use(r), list all possible monitoring questions, or specific questions you need the data to answer to fulfill the assessment type monitoring reason and needs of the data use (user) that you know to date.

Worksheet  4.3.a 
Monitoring Question Worksheet per Assessment Type

Articulate each monitoring question per Assessment Type.  The next step, Phase 1 Step 5 will have you complete the far right box, “Will be answered by:”, it is here so you can see where you are going.  Start with any monitoring questions you listed in Steps 1-3 of Phase 1. Edit or modify datasheet to suit your needs. 
	Assessment Type: __


	Reason (Step 3):
	Use (Step 3):

	Monitoring question:___ of ___:
	Will be answered by:

	Monitoring question:___ of ___:
	Will be answered by:

	Monitoring question:___ of ___:
	Will be answered by:

	Monitoring question:___ of ___:
	Will be answered by:

	Monitoring question:___ of ___:
	Will be answered by:

	Monitoring question:___ of ___:
	Will be answered by:


For Sheet 4.5.a
Place Products in your Watershed Monitoring and Assessment Plan
· All monitoring questions per Assessment Types 

Worksheet 4.5.a
Place Products in your Watershed Monitoring and Assessment Plan
I. People Design, Phase 1

A. Shared Watershed Vision and Desired Outcomes (Step 1) 

1. Logic Model of Desired Outcomes/Results and activities/target audiences to employ to achieve outcomes

B. Keepers of the M & A Plan (Step 1)

C. Watershed Boundary (Step 2)

D. Water bodies of Interest (Step 2)

E. Scope Inventory Master List* (Step 2)

1. Physical Inventory * (Step 2)

2. People Inventory* (Step 2)

3. Information Inventory* (Step 2)

a. Existing Monitoring Efforts (Step 2)  

b. Existing Data Sources (Step 2)

4. Inventory Action Plan* (Step 2)

F. Assessment Type(s) List – Monitoring Reason + Use (Step 3)
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Monitoring Question(s)  (Step 4)

2. Targeted Decision Maker(s)  (Step 5)

a. Information Needs (Step 5)

3. Information Blue Print – Data Pathway Fact Sheet Per Monitoring Question* (Step 6)

II. Technical Design, Phase 2

A. What (Indicators, Benchmarks, etc.) and why? (Step 7)

B. When and why? (Step 8)

C. Where and why? (Step 9)

D. W(how) will meet data quality objectives? (Step 10)

1. Data quality objectives (Step 5 and 10)

2. Quality Assurance and Control Measures (Quality Assurance and Control Plan)* (Step 10)

E. Data Management for Raw Data (Data Management Plan Part 1)* (Step 11)

III. Information Design, Phase 3

A. Data Summary and Analyses  (Step 12)

1. Starting Point (Step 12)

2. Changes (Later)

B. Data Interpretation, Conclusions, Recommendations

1. Starting Point (Step 13)

2. Changes (Later)

C. Communication and Delivery

1. Starting Point (Step 14)

2. Changes (Later)

D. Management Plans to Generate Information (Data Management Plan Part 2)* (Step 15)

IV. Evaluation Design, Phase 4

A. Who Will Do What?  (Step 16)

1. Task Identification Matrix (Step 16)

2. Communication Structure and Tools (Step 16)

B. Evaluation Plans (Step 17)

1. Evaluation Plans for M & A Components (Step 17)

2. Evaluation Plans for M & A Implementation (Step 17)

3. Evaluation of inter/intra M & A Activities (Step 17)

C. Documentation and Communication (Step 18)

1. M & A Plan (this document, updated Sub documents) (Step 18)

2. Communication and Peer Review Plan (Step 18)

3. Action Plan* (Step 17)

For Sheet 4.6.a 
Place your identified gaps and needs regarding this step in the Action Plan (what you need to plan to complete this step and or overall monitoring and assessment plan).
Worksheet 4.6.a
Final Action Plan Part 1, Summary:
If you have completed each Step, or for those you have, you have a cumulated list of gaps and needs related to that Step. Use that same worksheet/document.  If you did not complete each Step, look at what each Step is supposed to accomplish and record what your gaps and needs are related to that topic.  The goals are to get the gaps and needs in one place to evaluate and prioritize.
	Phase 1 Step 1: (completed in Step 1)

	Phase 1 Step 1: (completed in Step 2)

	Phase 1 Step 1: (completed in Step 3)

	Phase 1 Step 4: 

	
	Phase 2, 3 and 4 Steps:  Will add Action and Needs as complete each Step and at the end prioritize



	


Background and Content

Identify all Relevant Monitoring questions for Each Assessment Type and specific data reason and use combination.

What are Monitoring questions or Questions?

The goal of this step is to be able to identify specific monitoring questions are questions your are asking the data generated to answer, that will fulfill the monitoring reason and data use or Assessment Type. First we need to understand what are accurate or adequate monitoring questions or questions. Second, we need to identify all possible monitoring questions each Assessment Type needs to answer, and Third how we plan to answer each monitoring question, with what information. The results of this step deepen our foundation to design an adequate monitoring plan. 

In Step 2, you generated a list of information that might be or needed to be generated from the identified monitoring and assessment activities in order to achieve desired decisions, results or outcomes. This was completed in Basic Task Step 2.3.3. This list can be a starting point for this step. You can take this list and morph the information into a question that monitoring data will answer. The following table provides some examples of possible monitoring questions. 
Examples of Monitoring questions 

	Human Health Related

· To assess whether bacteria levels are safe for swimming in the lake.
· To identify sources of bacteria contamination.
· To determine the impacts of specific pollution sources on bacteria levels
· To determine whether bacteria reduction actions are working.
· To determine the lake’s natural background conditions and the range of natural variability in order to establish benchmarks.
	Aquatic Life Related
· To assess the current biological integrity of the benthic macroinvertebrate community
· To identify sources of pollution or habitat alteration that are degrading the biological integrity of the benthic macroinvertebrate community
· To determine the impacts of specific pollution or habitat alteration sources on the benthic macroinvertebrate community
· To determine whether impact reduction actions are working.
· To determine natural background levels of aquatic life stressors and aquatic life communities, and their range of natural variability in order to establish benchmarks for the lake’s aquatic life health.


In general, each monitoring reason as a generic set of monitoring questions:

Condition Trend:
Is there a change from existing conditions in XYZ? Is there a change from historic or reference conditions? Is there an unacceptable deviation from ABC criteria? What are limiting factors?

Impact:
Is water body A affected by land use practice B? 
Effectiveness:
Did restoration/BMP Y work? If so why, if not why not?

Use Support:
Is it safe to swim in water body X? Are fish dying in water body Y? What is desired or potential condition?

Often, in the planning stages, existing condition and potential limiting factors are evaluated through a review of existing data, field reconnaissance or individuals knowledge. Limiting factors include both direct factors, such as temperature and indirect factors such as streamside vegetation which has an indirect influence on stream temperature. Some synopsis of what is known about the existing condition, limiting factors and desired future condition should be conducted. 
Thus, the task is to take each Assessment Type and specific monitoring reason and use and identify all monitoring questions. Start with asking your self, “I have this monitoring need or reason and a supposed use, what do I want really want to know, want someone else to know?”  Take that first cut of questions and work them to be specific questions. The work is in the doing here. Do your best with what you know right now. 
Case Study 1:

Case Study 2:
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