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	Step 5: Target Decision Makers and Information Needs (Refinement of Data Use)
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	“For the first time in human history, stores are not told by the parent or by the church or by the community or even by the native country, but by a handful of media conglomerates that have nothing to tell but a lot to sell.”

George Gerbner


About This Step – This step is designed to accomplish 6 things:
1. For each monitoring question, generated in Step 4, refine the data use (users) part of you Assessment Type and produce a list of possible decision makers to target and articulate the decision you want them to make.

2. For each decision maker and possible decision, determine how the decision is made and identify what information is needed to make the decision(s).  These are called information needs and will be used as the foundation for development of the technical design (Phase 2), Information Design (Phase 3) and Evaluation Design (Phase 4). 
3. Introduce Data Quality Objectives or acceptance and performance criteria for the collection, evaluation and use of environmental data.

4. For each monitoring question identify what you know now as the starting point to answer the question, “I know Monitoring Question A will be answered when XYZ…’. If you define XYZ you accomplished this step. You may need to complete Phase 2 and 3 to finalize these questions. If you do know the answers to all your XYZ’s, the planning for Phase 2 and 3 is much easier.
5. Determine ambiguous terms that are associated with your Assessment Type, monitoring reason and question.

6. elect and prioritize targeted decision makers, data users (for data uses) based upon organizational capacity.

Why Do This Step?

To this point we have identified what questions we want to answer (monitoring questions), for what purpose and what data uses. We have addressed to the best of our ability how those questions will be answered. We will complete that task here as well as identify specifically who will answer these monitoring questions. 
We are expanding on the data use part of the assessment type, the data users, by identifying and targeting specific decision makers or data users. Furthermore, we articulate what decision we want them to make, how they make it and what information they need to make it. This information provides the foundation and orientation for our monitoring, analyses, reporting and evaluation plans (Phase 2 through 4). 
The information needs of the targeted decision maker(s) will dictate, at a minimum, where you will sample, when you will sample, what you will sample and how, data quality necessary, how data needs to be stored, analyzed, interpreted and reported. Most importantly how you will know when your monitoring questions/questions are answered, how your outputs have moved you forward towards your outcomes and watershed vision. 
Included in a decision makers information needs is the concept of data quality objectives. What? Data quality objectives are defined acceptance and performance criteria predetermined for the collection, evaluation and use of specific environmental data. What you ask? They identify the “level of performance” for each indicator. For example if you are measuring pH, do you need a pH meter with two calibration points or litmus paper? For iron, is a detection limit of 1000 mg/l ok or do you need more precision? Data quality objectives are good for any monitoring and assessment purpose/use, but essential for those that compare alternatives, such as pre/post, above/below, historic/current, etc. This is important information to know about your decision maker and for sample gathering and analyses. 
The result of this step is completes the stage to define the data pathway for every monitoring question, the path each data point will travel to become information and be delivered. This pate is the blue print for generating information. With such a blue print, you can evaluate monitoring and assessment activities, this is the focus of the next step, Step 6. 
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)


Step 4: Develop Monitoring Questions (Refinement of Monitoring Reason)
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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):
· For each monitoring question a potential and selected list of decision makers to target and what decision they would make. This is completed for every monitoring question for each Assessment Type. 

· For each decision maker and associated decision, a description of how the decision is made and what information is needed by the decision maker to make the decision. Might require asking them. Provides data for information blueprint.

· Start Data Quality Objectives or acceptance and performance criteria for the collection, evaluation and use of environmental data.

· Complete list of monitoring questions and a start on how each one will be answered. 

· Definitions for ambiguous terms such as “clean” or “restored” associated with this Assessment Type monitoring reason and question.
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Scenario 1  
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What Should Be Done Before 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? Thus, you need specific monitoring questions or every combination of data reason and use (assessment type). In this step you will identify the starting point to answer the each question, “I know monitoring question A is met when…XYZ”. We will work on that in Step 5. 
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.

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] 5.1
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]5.3 
First tier, for each monitoring question (corresponding to an Assessment Type), generated in Step 4, list all potential decision makers and articulate the decision(s) they could make or not make (related to that monitoring question). If this list is large, you can prioritize before proceeding to the next step. 
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Second Tier, for each decision-maker and their possible decision, identify how they make the decision and what information they need/use to make the decision. Include data quality objectives, especially if your assessment type includes using data to test between to alternative scenarios (just as pre/post, above/below, past/present). 
[image: image11.wmf]5.5 
If can, for each monitoring question answer the question: “I know the monitoring question A will be answered by XYZ.”  If you cannot, give it your best shot, Phase 2 and 3 will guide you through a final determination.  
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Define any Ambiguous terms associated with each Assessment Type monitoring reason and question.

Define any ambiguous terms in your monitoring question. Ambiguous terms are any terms that can have multiple meanings depending upon the reader. It is not so important they your definition is right or wrong but that terms are defined. Readers can decide for themselves if that meaning matches their needs. 
[image: image13.wmf] 5.7 
Prioritize and Select which decision makers you will target based upon organizational capacity.
At this point you want to evaluate what decision-makers you can or want to influence and commit to those associated monitoring questions. You may not be able to conduct all the possible monitoring desired. You will need to go backwards here, check in with the previous steps and calibrate accordingly. You can document what you decided not to do and why as well. That might be valuable for institutional knowledge and relate to assumptions and external factors you listed in the logic model.


Note, it is common for the information needs of decision makers and the realistic information that a monitoring system can actually produce are often not the same. Knowing this ahead of time clarifies expectations and wasted resources. You may not discover this until you have address components in all four Phases. 

In asking your decision makers how they use specific data, be prepared for your decision makers to say, “We need all the data, we need everything you have” and not be able to tell you how they use it or how the decision is made. In this case we recommend you craft an information expectation, “this specific data will be used, in such and such analyses, to answer xyz monitoring questions.” Let them edit something you create if they can’t produce it. 
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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 5.2.a 
Self Assessment Step 5 Worksheet and Products to be completed Prior to this Step, Part 1 and Part 2
Worksheet 5.3.a 
Possible Decision Maker and Decision for each Monitoring Question

Worksheet 5.4.a
Information needs of each Targeted Decision Maker

Worksheet 5.4.b
Data Quality Objectives for each Targeted Decision Maker/Indicator

Worksheet 5.5.a
Monitoring Question will be answered by XYZ”

Worksheet 5.6.a
Definitions for Ambiguous Terminology for each Monitoring Question
Worksheet 5.9.a
Place Products in your Watershed Monitoring and Assessment Plan
Worksheet 5.10.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)
How to do Worksheets

For Sheet 5.2.a 
Self Assessment Step 5 Worksheet and Products to be completed Prior to this Step.

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.  

· For each Assessment Type, the list of specific monitoring questions the monitoring and assessment will be designed to answer.

· 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 5.2.a 
Self Assessment Step 5 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


	18. List of targeted decision-makers 
	
	
	
	
	
	

	19. For targeted decision-makers, knowledge of what information they need, see list in Phase 1, Step 5
	
	
	
	
	
	

	20. For targeted decision makers identified data quality objectives?
	
	
	
	
	
	

	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 5.2.a  
Self Assessment Step 5 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: 
	

	For each monitoring question, the targeted decision makers, the type of decisions they will make and the information they need to make them (as specific as possible):  
	

	Watershed(s) and Water bodies of focus:
	

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

	Existing Data or monitoring efforts:
	


For Sheet 5.3.a
First tier, for each monitoring question (corresponding to an Assessment Type), generated in Step 4, list all potential decision makers and articulate the decision(s) they could make or not make (related to that monitoring question). If this list is large, you can prioritize before proceeding to the next step.

Refer to Worksheet 4.3.a for list of monitoring questions per Assessment Type.  Now you are ready to inventory and determine who are the decision makers most relevant to your desired outcomes, Assessment Type and associated monitoring reason(s) and question(s).  This is an important exercise.  This worksheet is designed to help you think outside the box and list all relevant decision makers.  You don’t have to commit to each one, however you need to leave this step knowing who you are committed too.  It is this chosen list of decision makers and the information they need to make the decision you want that is the foundation for Phase 2 and 3 designs.  

The goal is to have a set of targeted decision makers for each monitoring question per Assessment Type.  You may have one decision maker for each question, you may have ten, you may have a different set for each question.   You need to know who you are generating information for so you can determine what to generate, when, where and how.  In addition, how it needs to be delivered, what needs to be delivered, etc.  

Remember decision-makers is anyone you intend to use the data, results and information generated, including you. You may discover that your decision maker does not have a clear decision making process at all, but a decision is made.  You might be the decision maker and have no idea what your information needs are.  You can borrow from other experts, assessment efforts and a sample designs.  The point is, if you don’t determine this upfront, you have nothing to evaluate.
Once the list is complete, if it is too large, prioritize it.  In Step 6 you will complete a cost estimate for each monitoring question and evaluate all monitoring questions and Assessment Types with your organizational capacity.  Right now, focus on gathering the information. 

Worksheet 5.3.a 
Possible Decision Maker and Decision for each Monitoring Question
For each Monitoring Question per Assessment Type, identify the possible decision makers and the decision they make that you might want to target.  Prioritize, you don’t have to target everyone, but know the ones that are your focus. Decision maker is anyone who was intended to use the data, results and information generated, including you. Modify table to meet your needs. 
	Assessment Type: __


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

	Monitoring question (step 4):___ of ___:


	Id #
	Decision Maker
	Decision Make:

	
	
	

	
	
	

	
	
	

	
	
	

	Monitoring question: ___ of ___:


	
	
	

	
	
	

	
	
	

	
	
	

	Monitoring question: ___ of ___:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For Sheet 5.4.a
Second Tier, for each decision-maker and their possible decision, identify how they make the decision and what information they need/use to make the decision. Include data quality objectives, especially if your assessment type includes using data to test between to alternative scenarios (just as pre/post, above/below, past/present). 

From Worksheet 5.4.a you have a selected list of decision makers you choose to target at this point.  Use that list to determine the information needed by each of those decision makers to make the decision you desire and answer the monitoring question. 

 There is no simple way to capture this list of information needs, but it does need to be captured.   It is this chosen list of decision makers and the information they need to make the decision you want that is the foundation for Phase 2 and 3 designs.  Make an outline like below or a spreadsheet or some other mechanism to capture the tree limbs of decision maker, decision they will make, how make it and information need to make – for every monitoring question. 
You may discover that your decision maker does not have a clearly defined information needs, but a decision is made.  You might be the decision maker and have no idea what your information needs are.  You can borrow from other experts, assessment efforts and a sample designs.  The point is, if you don’t determine this upfront, you have nothing to evaluate.  Complete what you can.  Phase 2 and 3 will help you define what you don’t know.  This will help you narrow the questions you need to answer. 
Before the plan is complete, the goal is to be able to answer the question “My monitoring question A will be answered by XYZ”, as a starting point.  In addition, by answer this for all monitoring questions you have the foundation to build a technical, data-to-information and evaluation design that will provide the data to answer the monitoring question.
For Sheet 5.4.b 
Identify data quality objectives for each selected targeted decision maker. 

Data quality objectives are the performance measures you need to make sure the data generated is of sufficient quality for decision makers to make the decision.  Quality assurance and control plans are programs, processes, procedures, samples and the like that are implement to meet data quality objectives. A data quality objective for example might be that pH must be measured to the 10ths and not ones.  That means that you cannot use litmus paper but need some sort of meter.  
Data quality objectives should be defined to some degree for every monitoring program.  If your Assessment Type is one that will choose between alternative 1 or 2, such as a pre or post clean up, above or below an impact or with historic versus current, you must define data quality objective for credibility and decision making.
Worksheet 5.4.a
Information needs of each Targeted Decision Maker

Answer the following questions for each decision maker per monitoring question as specific as possible. You can make this one data sheet per decision maker versus two if need more room, edit to serve your needs.

	Assessment Type: __


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

	Monitoring question (step 4):___ of ___:



	Info Need: 
	Decision Maker __:
	Decision Maker __:

	Decision Make?
	
	

	Key processes, natural/political?
	
	

	Key Indicators needed, in what media?
	
	

	Where do they need it from (key locations, political, historical, etc.)?
	
	

	Benchmarks and references they use, criteria, metrics, indexes, statistics, etc.?
	
	

	What frequency/duration (length of record) does information need to be?
	
	

	How “good” does it have to be (peer reviewed, certain methods, etc.) be?
	
	

	Methods are they using, need you to use, field/lab
	
	

	What acceptance/performance criteria do they use?
	
	

	Information needs to be included besides data or information, meta data?
	
	

	Will you deliver, raw data, analyzed, interpreted, conclusions, recommendations, where will you exit?
	
	

	Do they need you to analyze, interpret, conclude or recommend
	
	

	Is the decision made? Process, formal, legal, rigorous, opportunities
	
	

	Do they need the information, format?
	
	

	Will it be delivered, mail, meeting, hearing, orally, etc.?
	
	

	Is the decision made?
	
	

	Do they need the data or information at what frequency?
	
	

	Will deliver the data and then evaluate if decision was made and role of information?
	
	


Worksheet 5.4.b
Data Quality Objectives for each Targeted Decision Maker/Indicator

Complete the following table below as best you can now, Phase 2 and 3 will help you complete this if you don’t know the answers now.  Part of a good plan has data quality objectives determined before sampling occurs, it is not derived from a set of existing data.  Use the information in Worksheet 5.3.a and 5.4.a to start this sheet, cut/paste, edit and modify to meet your needs. 

	Assessment Type: __


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

	Monitoring question (step 4):___ of ___:



	 Decision Maker __ of ___:
	Indicator:
	Data Quality Objective:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	 Decision Maker __ of ___:
	Indicator:
	Data Quality Objective:

	
	
	

	
	
	

	
	
	

	
	
	


For Sheet 5.5 
If can, for each monitoring question answer the question: “I know the Monitoring Question A will be answered by XYZ.”  If you cannot, give it your best shot, Phase 2 and 3 will guide you through a final determination.  

Your goal to complete this plan is to answer this for every monitoring question/ Assessment Type: “My monitoring question A will be answered by XYZ”.  In theory, each of your decision makers needs to answer this question as well in order to make the decision.  It seems simple and black and white and of course it is not.  The point is not to be right or wrong, but to an answer to start, that is what forms the basis for evaluation.  

The point is to have the best answer you can when you start.  Regardless of the level of a decision maker (education to rigorous compliance) this is what is done.  The answer may evolve with implementation, plan adjustments and continuous iterations, but each question is answered formally or informally.  So, with a great degree of confidence or little, try and answer it here based upon what your decision makers know or will tell you now.  You will at least determine what you need to ask each decision maker.
Worksheet 5.5.a
Monitoring Question will be answered by XYZ”

Do your best at this point to answer how each monitoring question per Assessment Type will be answered. Phase 2 and 3 will help you finalize this task. If completed Worksheet 4.3.a, can cut/paste or use it.
	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 5.6 
Define any Ambiguous terms associated with each Assessment Type monitoring reason and question.

Define any ambiguous terms in your monitoring question. Ambiguous terms are any terms that can have multiple meanings depending upon the reader. It is not so important they your definition is right or wrong but that terms are defined. Readers can decide for themselves if that meaning matches their needs.
 In your monitoring questions, outputs, outcomes or watershed vision. Define any ambiguous terms. Ambiguous terms are any terms that can have multiple meanings depending upon the reader. These include:

· Clean

· Healthy
· Unimpaired
· Remediated
Worksheet 5.6.a
Definitions for Ambiguous Terminology for each Monitoring Question
Determine all ambiguous terms associated with each monitoring question, define it and provide the source. Edit to fit your needs. 
	Assessment Type: __


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

	Monitoring question :___ of ___:



	 Ambiguous Term:
	Definition:
	Source:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For Sheet 5.9
Place Products in your Watershed Monitoring and Assessment Plan
· Refined data use(r), list of selected decision makers and the decision they will make, to target for each Monitoring Question

· The best cut at specific information needs of the selected decision makers you choose to target, including Data Quality Objectives, this will be summarized in the next step and be used as the foundation for Phase 2 , 3 and 4. 

· First cut at every monitoring question answer, “I know monitoring question A will be answered when XYZ..”.

· Ambiguous terminology defined

Worksheet 5.9.a
Place Products in your Watershed Monitoring and Assessment Plan.

If you completed any Steps this Worksheet is cumulative, use that document.  If you have not you complete that aspect that is highlighted for your plan documentation. *Italics mean a sub plan that might be attached or live somewhere else, location of document and contact is what would go in the 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)

1. [image: image17.png]


Monitoring Question(s)  (Step 4)

2. [image: image18.png]


Targeted Decision Maker(s)  (Step 5)

a. [image: image19.png]


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 5.10
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 5.10.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 2: (completed in Step 2)

	Phase 1 Step 3: (completed in Step 3)

	Phase 1 Step 4: (completed in Step 4)

	Phase 1 Step 5:


	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 Decision Makers and Decisions they make for each Monitoring Question
Who is a Decision Maker?

A decision maker is whoever will be making the decision. Often there will be multiple decision makers for each monitoring question. If you have multiple data uses, you probably have multiple data users and thus multiple decision makers. The continuum of decision makers includes you, your organization or membership, a group/stakeholders, your board, community, a neighborhood, a classroom of students, to non regulatory entities and regulatory entities. A decision maker is anyone who will be making a decision with the data you generate regardless of how formal or informal the decision process is. 
With each Assessment Type, you have one specific combination of a monitoring reason and data use or user. The data user is refined into a decision maker.  You might have multiple decision makers who will all make the same one decision.  You might have multiple decision makers who make a similar decision and their ultimate action will be different.  You might have one decision maker that makes several decisions.  The idea is to figure this out so you can identify specific decision makers information needs. The figure below illustrates four possible scenarios from one Assessment Type.  

[image: image20]
It may require research and contact time to identify a decision maker and or their information needs. It is entirely possible and likely that a decision maker may not know their decision process or information needs. They may never have thought about it or defined it, even though it exists. They may be defensive or feel vulnerable about sharing these items. Be prepared, be persistent, be gentle and kind. Ultimately you may not really need them to make a difference.   If you are the decision maker or your decision maker cannot or will not provide the information, you can borrow from other experts and assessments; you can define your starting point.  That is what everyone does, from the educator to rigorous compliance enforcer, informally or formally.
Good planning will have you ask what information is needed in great detail so that you can plan and try to get what is needed rather than shooting in the dark. The difficulty in this exercise is not so much deciding who you should target but discovering what they need. 
What if my decision maker is not a scientist?

It may be more frustrating to define information needs of individuals or user groups that do not have scientific backgrounds. In many cases using the information needs designed via the Clean Water Act and your state regulatory agency may provide a framework, a way of doing or thinking that could provide the basis for you to “begin” to define your information needs to make a credible scientific decision,–even if you have no plans to take your results to the regulatory agency. Often the perception is that these “things” are clearly defined if only I could just get the information, when in fact, they often aren’t. The key lies in identifying the information needs as well as the uncertainty or confidence you may have in the definitions. You may identify those needs by using others, modifying others or developing your own. It is essential they are identified for evaluation of success or failure, accountability, credibility.

Identify all decision makers for each monitoring question
Get your list of monitoring questions and how the question will be answered from Step 4. If you could not complete the criteria, or how you will answer each objective, this may help complete that table as well. At the end of this you need to decide for every monitoring question what you will use to answer the question before proceeding. 
The table below provides some examples of decision makers/decisions, purpose and possible indicators or criteria.
	Monitoring question
	Indicators and Supporting Information
	User/Decision Maker
	Uses/Decisions

	To locate the sources of high bacteria levels and determine whether correction measures work.
	Location of each possible source (possible point and non-point: e.g. WWTP or on-site system, haulers, etc.)

Gallons per day produced by each source
	Local officials
	To set priorities for assistance and correction

	
	Number of clean outs of home septic systems
	Group itself
	To assess whether septic system education campaign is working

	
	Historic and recent bacteria levels at swimming areas
	Group itself
	To establish a baseline to determine trends

	
	Current bacteria levels at swimming areas
	Groups itself
	To assess current health risk

	
	
	PCA


	To assess use support status and allocate funds for restoration

	
	
	Local health officer
	To post warning signs and bathing areas, if warranted

	
	Current bacteria levels above and below sources
	Group itself


	To determine the impact of specific sources

	
	
	Local officials 
	To set priorities for correction

	
	
	PCA
	To set effluent limits


For each Decision Maker/Decision describe how decision made and what information is needed by Decision Maker

For each decision maker/decision, describe how the decision is made and what information they need to make the decision. In the example below, the first cut might look like:

(
Assessment type is X, the data reason is use support, the data use/user is the State CWA 305(b) and 303(d) process

(
The specific monitoring question is “Does water body ABC meet the recreation standard for fecal coliform?

(
Decision maker is State Health Commission, decision they make is water body ABC is or is not attaining recreation use class 1

(
When/How - Decision made every two year in 303(d) hearing, see process regulation RFP123.

(
What, where, when, how, QA/QC, DQO’s, Information needed to make decision is “….”, retrieved from data requirements document. 

Example of 305(b) Information and Data Requirements: 

	Uses (Users)
	Para-meters
	Time Period
	Minimum # of values
	Methods Required
	Certified Lab Needed?
	QAPP Required?
	Data Submission:

When and In What Form?

	To assess use support status for possible restoration (PCA - 303d)
	Fecal coliform bacteria
	Most recent 10 years.
	10
	SM9222
	Yes
	Yes if $ from EPA
	Triennial Review

303 d listing process


Even if you aren’t submitting data to the 305(b) report, the information generated for it, the decision process for it might serve your decision making needs, so use it.

You want it all though, what do they really need to make the decision? Ideally the list of information need questions to answer would include: 
	Information Needs of Decision Maker

	Monitoring question:

	Decision Maker ___ of ___:
	
	

	?
	Item
	Design Element
	Your Answer

	What
	Key processes, natural/political?
	Technical 
	

	What
	Key Indicators needed, in what media?
	Technical
	

	What
	Where do they need it from (key locations, political, historical, etc.)?
	Technical
	

	What
	Benchmarks and references they use, criteria, metrics, indexes, statistics, etc.?
	Technical 

Information
	

	What
	What frequency/duration (length of record) does information need to be?
	Technical
	

	What
	How “good” does it have to be (peer reviewed, certain methods, etc.) be?
	Technical
	

	What
	Methods are they using, need you to use, field/lab
	Technical
	

	What
	What acceptance/performance criteria do they use?
	Technical
	

	What
	Information needs to be included besides data or information, meta data?
	People
	

	What
	Will you deliver, raw data, analyzed, interpreted, conclusions, recommendations, where will you exit?
	Information
	

	How
	Do they need you to analyze, interpret, conclude or recommend
	Information
	

	How
	Is the decision made? Process, formal, legal, rigorous, opportunities
	People
	

	How
	Do they need the information, format?
	Information
	

	How
	Will it be delivered, mail, meeting, hearing, orally, etc.?
	Information
	

	When
	Is the decision made?
	People
	

	When
	Do they need the data or information at what frequency?
	Information
	

	Who
	Will deliver the data and then evaluate if decision was made and role of information?
	Information
	


You would have a sheet like above for every decision maker per monitoring question. 
If completed this for every decision maker/monitoring question and every monitoring question per Assessment Type, and every Assessment Type per outcome, the hierarchy looks like this:

(
Watershed Vision /Outcomes-results

(
Assessment Type X per outcomes 
(
Monitoring question 1-5 (questions per Assessment Type)
(
Decision maker & decision per monitoring question 1-5
(
Info need for decision per decision maker, list above
Depending upon how this is documented, the results can look like a “tree” of sorts where the watershed vision and associated outcome/results are the roots, each assessment type (an activity with a target audience/decision maker) is the trunk or major branch from the trunk, each monitoring question for each assessment type is a smaller series of branches off that one trunk arm, each tiny branch off each monitoring question is the list of decision makers and each leaf is the information they need to make the decision. If this was completed for every assessment type, monitoring questions, associated decision makers/decision and information needs, you would have a large full foliage tree.
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	Outcome: Water quality is good enough for drinking, growing crops and fishing, or to protect and enhance water quality in Blue River

	Assessment Type: A1

	Monitoring question
	Decision Maker
	Decision make
	Info needs (list above)

	1. Establish current water quality conditions
	1.1 Myself
	1.1.1 Quality is good/bad, trend is up/down
	Temperature, pH, fish, etc.

	
	1.2 city official, established educator
	1..2.1 Quality is “?” so must request permits for dischargers
	same as for me, plus ????

	
	1.3 local health department
	1.3.1 Create regulation for point source permits for dischargers
	????

	2. establish trends in water quality from historic data and for future
	2.1 
	
	


You will probably need to conduct some research and establish relationships in order to complete this decision making tree. If hear yourself say, “I don’t know” in response to who is the decision maker, what decision would they make, how do they make it or what information do they need to make it, even if the decision maker is you, you will need to research, ask questions and establish relationships to find out. You will need to make a decision with a degree of confidence. 

Once this decision tree is complete it will illustrate several key items, some of which include: the scientific, political and social processes interacting, their overlap and points of influence, what and who you know, where structure and function may be breaking down if decision makers are in one organization for example, where your possible points of influence are, and how your monitoring data will be inexplicably connected to a decision maker, creating an information link or an action link. This is referred to as the Information Blueprint that makes your monitoring design operate like an information system (Step 6). 
The information from this step provides foundation and information to design monitoring, analyses and reporting activities for a defined purpose, use/decision maker, decision by incorporating and identifying the information needs now. These decision trees helps identify, define and clarify what it is you are measuring, why and how it needs to be information.

Tips

This decision tree can get cumbersome and overwhelming. If you have multiple data reasons focus on one at a time. You begin to see overlap. The value in this exercise is to identify the range of decision makers you could target versus who you can or want to target, if you cannot target everyone. You may discover several things:

· You may redirect your effort entirely

· You may discover you don’t have the resources, expertise, etc. to produce all the information for a particular decision maker

· You may discover partners, common ground with decision makers

· You may discover who you need to build relationships and why

If you have multiple assessment types, start with one and work it through to this point. 
If you have a large list of monitoring questions, prioritize them and work a few of them to this point. 
If you have a large list of decision makers, prioritize them and work the top few through to this point. 
Using existing data, yours or others
If you conducted a people and information inventory you may have discovered data you could use or entities collecting data you could use. You need to put that data through a quality check list to make sure it is compatible on all fronts with your Assessment Type, see Step 2 Resource Guide as well as  California Watershed Assessment Manual Draft, http://cwam.ucdavis.edu/Manual_chapters.htm, Chapter 4, Collecting and Organizing Existing Data.
Introducing Data Quality Objectives (DQO’s)

DQO’s help significantly with planning and evaluation of effective monitoring. Data quality objectives are defined acceptance and performance criteria developed for the collection, evaluation and use of specific environmental data. Acceptance and performance criteria are qualitative and quantitative statements that clarify study objectives, define the appropriate type of data and specify tolerable levels of potential decision errors that will be used as the basis for establishing the quality and quantity of data needed to support the decisions. Acceptance and performance criteria are based upon the ultimate use of the data and required quality assurance and quality control practices required to support the decision. 
When environmental data are to be used to select between two opposing conditions, development of DQO’s are recommended. In this case the data quality objectives define the performance criteria. If data are to be used for stressor identification, estimation, research or any other objective that does not select between two opposite criteria, a formal process should be used to define the problem, examine information needs, and determine study boundaries. These become the performance criteria versus the outputs of the DQO process. 

One develops DQO’s through a DQO process, systematic planning process, based on the scientific method and/or simple systematic planning. The scientific method uses objectivity of approach and criteria for acceptability of results to formulate conclusions:

1. Observe some aspect in the environment

2. Invent a tentative theory or hypothesis consistent with what observe

3. Use hypothesis to make predictions

4. Test hypothesis by planned experiments or the collection of further observations

5. Ask, are there discrepancies between theory and observations?

6. If answer = NO, then draw conclusion theory is true. If answer = YES, then modify theory or hypothesis in light of results or new observations

Systematic planning, which the DQO process is, is based on common sense, graded approach to ensure that the sampling design for data collection will support the decision making process it will travel through with available resources. The seven step DQO process is design for data to be used to test the difference between two or more clearly defined alternatives. The steps are:

1. State the problem (observation why have desired outcome)

2. Identify the decision (monitoring question and how will answer)

3. Identify the inputs to the decision (information needs of the decision maker to make the decision)

4. Define the boundaries of the study (geographic and temporal scope, water bodies of interest, etc.)

5. Develop a decision rule (define statistical parameter (mean, median, etc.), specify action level, develop logic for action)

6. Specify tolerable limits on decision error (Set acceptable limits for decision errors relative to consequences (health effects, costs, impairment, etc.). Decision error is the error you want to avoid. It is the error where the data mislead the decision maker into the ‘wrong’ decision or selecting the wrong response. In statistical tests, decision errors are labeled as false rejections/acceptance-choosing the wrong choice due to wrong data or baseline. In non statistical tests, decision errors can be identified. 

7. Optimize the design for obtaining data (select resource effective sample and analyses plan that meets performance criteria)

DQO’s are different from quality assurance and quality control measures. QA and QC methods and measures define how “good” the data needs to be to make the decision. DQO’s define, in context with the problem, monitoring questions and desired decision, the characteristics and boundaries of how the decision will be made. 

If your assessment type does not include testing the difference between two or more clearly defined alternatives, you don’t need DQO’s as described above. You do need to determine performance criteria to the appropriate degree. Your performance criteria systematic planning steps might be the same, minus the statistical significance:

1. State the problem (observation why have desired outcome)

2. Identify the decision (monitoring question and how will answer)

3. Identify the inputs to the decision (information needs of the decision maker to make the decision)

4. Define the boundaries of the study (geographic and temporal scope, water bodies of interest, etc.)

5. Develop a decision rule [define statistical parameter (mean, median, etc.), specify action level, develop logic for action – or other criteria that will help determine if the monitoring question is answered or not, not necessarily looking for statistical significance]
6. Specify tolerable limits on decision error (Set acceptable limits for decision errors relative to consequences (health effects, costs, impairment, etc.)

7. Optimize the design for obtaining data (select resource effective sample and analyses plan that meets performance criteria)

This information from EPA Guidance for the Data Quality Objectives Process EPA QA/G-4, EPA/600/R-96/056. See an example of each step for both DQO and non DQO performance criteria in Step 5 Resource Guide.
For each monitoring question or question, identify how you will know when that question is answered. 
The goal is to be able to document the statement, “Monitoring question X will be answered by XYZ”, with XYZ defined. The goal is to understand what information you want in order to plan adequately to generate the information you need.

What Information Do You Need?

Below is a table with some examples. This is where others work, similar and sometimes not similar can be of assistance. What variables, metrics, benchmarks, criteria, etc. will tell you if your monitoring question is answered? The list of potential decision makers or data users might also be of assistance. How are they answering this monitoring question with their data? How is another group answering this question or a related question? What might academia know, what do your instincts tell you? It is plausible you cannot answer this question yet. 

There is a general belief that professionals know what they are doing with a certain conviction. While this is true, much of what they know or what they learn is through the same trial and error you have to be willing to risk. Much of this work is forging new turf. It is okay to define XYZ based on what you know today. The limitations of XYZ will carry through analyses, reporting and evaluation. It is individuals and entities that do their best to define something, try it, learn, modify, and improve the next round. You are part of science which is dynamic. 
If you don’t have any idea, this is an area we will do some research on. Don’t give up, identify this as a need in your action plan, we will resolve this in the next step.
	Monitoring Goal
	Indicators and Supporting Information

	To locate the sources of high bacteria levels and determine whether correction measures work.
	Location of each possible source (possible point and non-point: e.g. WWTP or on-site system, haulers, etc.)

Gallons per day produced by each source

	
	Number of clean outs of home septic systems

	
	Historic and recent bacteria levels at swimming areas

	
	Current bacteria levels at swimming areas

	
	Current bacteria levels above and below sources


For every monitoring question, try to complete the statement, “Monitoring question X will be answered by XYZ”, with XYZ defined. The goal is to understand what information you want in order to plan adequately to generate the information you need.

Define or redefine XYZ, for each monitoring question “My Monitoring Question A will be answered by XYZ.”
In the above example that could look like: “The monitoring question is met when I see monthly data from sites A, B and C for fecal coliform, 2 year period and all values are under the state criteria of “SSSS”. You might have varying answers to this per decision maker. 

If you need to for every monitoring question, complete the statement “monitoring question ABC will be answered by XYZ.” Define XYZ based on information generated from this step. In addition, adjust monitoring questions based upon DQO’s if you discovered any. 

If your DM can answer these or know these, planning Phase 2 and 3 will be much easier. If you cannot answer how you will answer your monitoring question, ask, research and find a starting point. Phase 2 and 3 will help you figure out a starting point. Basically you will fall under these scenarios:

· You know or, you don’t know but decision maker does and can tell you. Take the information and use it to plan Phase 2 and 3. 

· You don’t know and decision maker can’t/won’t tell, go forward with Phase 2 and 3 to identify starting point.

· You don’t know and decision maker doesn’t know but pretty good idea that Assessment Type X will answer your question, go forward with Phase 2 and 3 to identify starting point.

· You don’t know and can’t get help, need to identify an assessment type and approach decision makers, experts, etc. to help define starting point. Breaking trail. 
Define any Ambiguous Terms

In your monitoring questions, outputs, outcomes or watershed vision. Define any ambiguous terms. This is the time to clarify definitions with your decision makers. Ambiguous terms are any terms that can have multiple meanings depending upon the reader. These include:

· Clean

· Healthy
· Unimpaired
It is not so important that your definition is right or wrong, good or bad, more that it is defined and meaningful and documented. Others can decide for themselves if your definition is aligned with theirs or not. 
Prioritize and Select which decision makers you will target. 
The last activity is to select which decision makers you will target. It is appropriate to conduct another relevance check to ensure alignment with values, mission, vision and programs. You may discover that you don’t want to or can’t target someone or entity for a variety of reasons. This helps you determine that before you expend resources or determine what you need to do in order to be effective.

You will want to check in again, this time with organizational values, mission and capacity. You need to select which decision makers you will commit to targeting. They become your targeted data users. When done have the foundation to design Phase 2 Data Acquisition, scale and study area, Phase 3 Information and Utilization and Phase 4 Evaluation and Effectiveness. 
Case Study 1:

Case Study 2:

References

Guidance for the Data Quality Objectives Process EPA QA/G-4, USEPA, Office of Environmental Information, Washington, D.C. EPA/600/R-96/056, August 2000, www.epa.gov (on-line). 
On the EPA Quality System – Systematic Planning Website, for more information on systematic planning you will find frequently asked questions (FAQ’s):

· What is systematic planning?

Systematic planning is simply using a methodical, or ordered, approach to planning, to plan projects and link goals (outcomes), cost and schedule and the quality criteria with final activities/audiences (outputs). 

· Why use systematic planning approach?

· What are key elements of systematic planning?

The elements are abbreviated elements of what we have in these 18 steps, primarily Phase 1, that requires you define and determine who will use the data for what purposes and what information is needed (quantity and quality), in order to determine the W’s to gather the data and then how you will turn data into information Phase 3). 

· Do I need systematic planning for my project?

· How do I systematically plan my project?

· What are some examples of systematic planning processes?

· How do I document my systematic planning?

On the EPA Quality System – Systematic Planning Website, for projects planning to collect new data, http://www.epa.gov/quality :

· Guidance for Quality Assurance Project Plans (G-5), PDF (401KB), identifies elements to consider when designing new data collection

· Quick Guide to Selection Sample Design

· Guidance on Choosing a Sampling Design For Environmental Data Collection (G-5S), PDF (1046KB) contains guidance on applying standard statistical sampling designs (such as random sampling) and more advanced sampling designs (such as ranked set sampling, adaptive cluster sampling) to environmental applications.

· Using Professional Judgment to Develop a Sampling Design

· Software for estimating Sample Size and location, Decision Error Feasibility Trials (DEFT) Software (G-4D) User’s Guide, PDF (275KB) and software (436KB) is PC-based software for determining the feasibility of data quality objectives defined using the Data Quality Objective Process

· Visual Sample Plan (VSP), is a non EPA product disclaimer that is a simple, defensible tool for defining an optimal, technically defensible sampling scheme for site characterization (a data reason). 
· Self Completed Training courses offered for

· Assessing Quality Systems

· Detecting Improper Laboratory Practices

· Introduction to Data Quality Assessment

· Introduction to Data Quality Objectives

· Introduction to Quality Assurance Project Plans, 

· Introduction to Data Quality Indicators.

· Introduction to Data Quality Management Plans

· Interpreting Monitoring Data

· Interpreting Multivariate Analyses

On the EPA Quality System – Systematic Planning Website, for projects planning to use existing data, http://www.epa.gov/quality
· Data quality assessment – before existing data is used, it should be assessed against its intended use

· Checklist for quality concerns (PDF 148KB), draft checklist and list of resources for evaluating secondary data

· EPA’s Science Policy Council Assessment Factors, general assessment factors for evaluating the quality of scientific and technical information

· Software – for links to free software for performing data quality assessments, see quality-related resources-software (on website). 
· Website systematic planning, resources for planning new data collection, Resources for planning projects that use existing data (quality check list for using others data-Step 2 Resource Guide) Resources for planning an information product.
California Watershed Assessment Manual Draft, http://cwam.ucdavis.edu/Manual_chapters.htm, Chapter 4, for tips on collecting and organizing existing data.

U.S. EPA, On-line Training Courses on Water Quality Assurance and Quality Control Activities, http://www.epa.gov/quality/trcourse.html, including:

· Assessing Quality Systems

· Detecting improper Laboratory Practices

· Introduction to Data Quality Assessment

· Introduction to Data Quality Indicators

· Introduction to Data Quality Objectives

· Introduction to Quality Assurance Project Plans

Resources

Contents in Phase 1, Step 5 Resource Guide:

1. Limit Definitions Related to Data Quality Objectives.

2. USGS Policy on Significant Digits and Rounding

3. ASTM Policy on Significant Digits and Rounding

4. Excerpt from Guidance for the Data Quality Objectives Process EPA QA/G-4, on Data Quality Objectives what are they, what is the “Process” and why it can help you

5. Elements of Systematic Planning, EPA
6. Quality check list for using others data, 1-7 assessments. (See last Reference listed above as well).[image: image22.png]
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