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	“Many people believe that new industrial revolutions are already taking place, with the rise of cyber technology, bio and nano technology.  It is true these are tools for change, but the model for the next industrial revolution may well have been right in front us the whole time….a tree.”

William McDonough


About This Step – This step is designed to accomplish 2 things:
1. Inventory of Data Management needs for:

· Conducting data Summaries and Analysis
· Formulating Interpretations, Determining Conclusions and/or Making Recommendations
· Determine Result Reporting, Communication and Delivery
2. Complete Data Management Plan Part 2, add to Data Management Plan Part 1

Why Do This Step?

We are monitoring to effect a change, so when we get the data we are usually very ready to look at it, analyze it and see if it said what we wanted or hypothesized. In some cases, we haven’t even thought about how we will analyze it, cross that bridge when we get there. We assume someone will take the data and do some analyses, interpretation, make recommendations, report and use the data. How do you know this if you don’t plan it from the start? 

We often do not plan how we will manage the data before we collect it. This is a serious resource drain. It is equivalent to planning a dinner party, and not including in the plan the part to purchase the food, determine the cook(s), preparing the house and setting the table. If we didn’t plan these items and consequently complete them, when the guests arrive (the data is collected), we scurry about and try and make it happen. We might end up with a great dinner party, but it undoubtedly was a bit more stressful than it needed to be. How we plan to manage the data is essential in the ability to answer monitoring questions, deliver information to our decision makers, evaluate the success or failure, meet the goals of our assessment type and associate outcomes that manifest our watershed vision. Yes, we can get by without it, but it always costs more in time and money. 

It can be frustrating to identify how you plan to analyze, interpret and report data, for example if your comfort level or experience is lacking confidence or if your decision makers either don’t know these answers, won’t share with you or you are breaking new ground. It is the hardest part of monitoring and assessment. It is the messiest. It is an iterative process as well. 

We are suggesting that is imperative to define a starting point with what you do know. If we know how our decision makers conduct their own data analyses, interpretation, reporting and manage the data for those functions, then it is simple. We mimic those process and data management. If we do not know we get resourceful, asking others what they do or what they would do. We might be able to borrow or mimic from other processes and data management systems that deal with similar data or processes. You might need to get creative and figure out what your decision makers do and how. You may need to get even more creative and define it for the decision maker. We may even have to develop something new and try it. Develop something and have the decision maker review it. We must plan the starting point with the best available information about where we want to end. 
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)


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
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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 Phase 3 Product List):
· An inventory of support needs for the functions of data summary/analyses, formulating interpretations and conclusions, making recommendations, and reporting, communication and delivery of the results to targeted decision makers (products of Phase 3),  determination of how you will retrieve and manipulate raw data through these functions and maintain integrity.  
· A final Data Management Plan, Part 1 (results) and Part 2 (transformation of results to information and delivery), 
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What Should Be Done Before This Step

The results from Phase 1 or the people orientation provides the foundation for Phase 2 Steps. Thus, ideally you need to have identified a watershed vision and desired outcomes with associated assumptions and external factors. Defined combination of monitoring reasons and uses, we call Assessment types. For each assessment type a list of monitoring questions the data is to answer and how that question will be answered. For each monitoring question, a list of targeted decision makers, their decision, how they make that decision and what information they need to make the decision. A format to document and summarize the results, we have suggested the information blueprint. 

The results from Phase 2 provide the foundation for Phase 3 Steps. This includes the monitoring design, the what, when, where, how and quality assurance and control plan for generating data/results. 

Finally, the results from Phase 3 to this point should be identified. The first Step in Phase 3, Step 11 Part A, results in a list of what data and meta-data you are generating that needs managing, a decision on what minimum information you will require through out managing the data, and an illustration of how data will travel through the various processes. Part B, takes the first cut at identifying system support decisions, such as database design, data result relationships with meta-data, hardware/software decisions, graphics, GIS/Web considerations, naming conventions, miscellaneous thorns to consider, user considerations, process tools and safety measures. 

Steps 12-15 in Phase 3 are designed to help you determine specifically what processes and tools you plan to start with in order to turn results into information through analyses, interpretation, making recommendations and reporting. In theory, these were first identified in Phase 1, as you selected targeted decision makers and tried to determine their information needs, including how and what they needed for the above functions. 

This step, Step 15, is once the data-to-information processes, tools are identified, the data management needs of these processes can be identified. This leads to developing Part 2 of the Data Management Plan, management for turning results (Data Management Plan 1) into information for delivery and utilization.

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.
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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]15.3
For each monitoring question identify the starting point, inventory the data-to-information functions, all activities and functions you need to complete, then determine data management needs to support (retrieval, manipulation, maintain integrity and support decisions).
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Diagram or illustrate the steps from data storage, through summary, analysis, interpretation, conclusion, recommendation and delivery functions. Complete the diagram from Step 11, Part A, if it is useful.   

[image: image11.wmf] 15.5
Summarize decisions, this is the Data Management Plan Part 2, add information to Data Management Plan Part 1 for completion and you have a documented data management plan.  See outline provided in Phase 2, Step 11, Worksheet $$ 11.X.a. See the proposed content in the Background and Content Section.
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Update Inventory Master List and Plan.
[image: image13.wmf] 15.7
Update Information Blueprint – Data Pathway Fact Sheet for each monitoring question
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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 15.2.a 
Self Assessment Step 15 Worksheet and Products to be completed Prior to this Step, Part 1 and Part 1
Worksheet 15.3.a 
For each monitoring question identify the starting point, inventory the data-to-information functions, all activities and functions you need to complete, then determine data management needs to support (retrieval, manipulation, maintain integrity and support decisions)
Worksheet 15.4.a
Illustrate how each monitoring question and associated data will travel from data storage through the data-to-information functions management system.  Add to diagram from Step 11, Part A, if valuable.   

Worksheet 15.8.a
Add products of Step to Monitoring and Assessment Plan
Worksheet 15.9.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 Step 15.2.a
Self Assessment Step 15 Worksheet and Products to be completed Prior to this Step, Part 1
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.

· 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).  

· 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.
· Technical sample plan including what monitor (indicators, benchmarks, criteria, etc.), where and when monitor, how will meet data quality objectives (methods, how good does the data need to be for decision makers, quality assurance and control measures), and how will manage and verify raw data/information.

· Plans for data analyses and developing findings

· Plans for interpretation, conclusions and recommendations

· Plans for communicating and delivering raw data, data summaries or analysis, interpretation, conclusions or recommendations to each targeted decision maker according to their information needs.

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 15.2.a  
Self Assessment Step 15 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


	44. How will data be managed to support generation of information functions and retain integrity plan?
	
	
	
	
	
	

	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 15.2.a   
Self Assessment Step 15 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:
	

	Indicators, benchmarks and criteria list:
	

	List of monitoring locations/rationale:
	

	List of monitoring frequencies:
	

	Methods list, list of data quality objectives (methods, how good does the data need to be for decision makers), quality assurance and control measures)
	

	Plan for raw data management and support mechanisms:
	

	Monitoring results summarized using statistics, graphs and tables.
	

	The results of your comparison of your data with your benchmarks summarized
	

	The results of your comparison of your QC data with your data quality objectives
	

	A method to develop a set of findings from the data set
	

	Plan or starting point for making interpretations, conclusions and recommendations
	

	Plan to communicate and deliver appropriate information to each targeted decision maker
	


For Sheet 15.3.a 
For each monitoring question identify the starting point, inventory the data-to-information functions, all activities and functions you need to complete, then determine data management needs to support (retrieval, manipulation, maintain integrity and support decisions).

Worksheet 15.3.a 
Data-to-information management needs inventory per monitoring question.
Review the functions of data summary and analysis (Step 12, interpretation, conclusion and recommendations (Step 13), communication and delivery (Step 14) and articulate management needs.  The goal is to understand how data will be retrieved from storage place, manipulated in a way that maintains data integrity and ends up in a format that serves decision maker. Refer to Products of Steps 11-14 and edit worksheet to meet your needs. 
	Assessment Type: 

	Monitoring Question: 

	Decision Maker 1 Management Needs for:                                
	Decision Maker 2 Management Needs for:                                

	Summary & Analysis:
	Summary & Analysis:

	Int, Conc, & Recommd:
	Int, Conc, & Recommd:

	Communicate & Delivery:
	Communicate & Delivery:

	Decision Maker 3 Management Needs for:                                
	Decision Maker 4 Management Needs for:                                

	Summary & Analysis:
	Summary & Analysis:

	Int, Conc, & Recommd:
	Int, Conc, & Recommd:

	Communicate & Delivery:
	Communicate & Delivery:

	Decision Maker 5 Management Needs for:                                
	Decision Maker 6 Management Needs for:                                

	Summary & Analysis:
	Summary & Analysis:

	Int, Conc, & Recommd:
	Int, Conc, & Recommd:

	Communicate & Delivery:
	Communicate & Delivery:


Worksheet 16. 7.a
Illustrate how each monitoring question and associated data will travel from data storage through the data-to-information functions management system.  Add to diagram from Step 11, Part A, if valuable.   

See the following example of how you might illustrate this.  The benefit is to help communicate how the transition occurs, through what and who is responsible.  Here the Blue dotted decision maker wants raw chemical data, thus the information support is just around providing raw chemical data, support might be an automated excel spreadsheet.  The Orange solid decision maker wants chemical, physical and biological data, summary and analysis, no interpretation/conclusion or recommendations.  The Green dashed decision maker wants macroinvertebrate data only, but the summary, analysis, interpretation, conclusion and recommendations.  How will I take data from storage, through the functions, into a delivery format?  What support mechanisms to I need (software, hardware, time, training, GIS, web, etc.)?  Diagram your system if it is useful.


For Sheet 15.8.a

Add products of Step to Monitoring and Assessment Plan.

· Data management Plan Part 1 and 2 additions to support management for information generation

Worksheet 15.8.a
Add products of Step to 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. 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), including Cost Estimate

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 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. [image: image16.png]


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 Step 15.9.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 15.9.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 is 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: (completed in Step 5)

	Phase 1 Step 6:  (completed in Step 6)

	Phase 2 Step 7: (completed in Step 7)

	Phase 2 Step 8: (completed in Step 8)

	Phase 2 Step 9: (completed in Step 9)

	Phase 2 Step 10: (completed in Step 10)

	Phase 2 Step 11: (completed in Step 11)

	Phase 3 Step 12: (completed in Step 12)

	Phase 3 Step 13: (completed in Step 13)

	Phase 3 Step 14: (completed in Step 14)

	Phase 3 Step 15, Management to Generate Information (Data Management Plan Part 2):


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




Background and Content 

The goal of this step is to determine what design components, tools and processes your data management system needs in order to support the functions that turn data/results into information. The process of turning data/results in to information includes the activities of analyses, interpretation, reporting and data/information delivery to the target decision maker. Thus, the first step is to identify what your starting points are for these functions. This was determined in Steps 12-15. 

It is possible that you provide the decision maker raw data, they conduct analyses, do interpretation and give you their conclusion. In that case, you pick up the conclusion and decide what you will do with the information. In that case plan the data management system to support functions from that point on. In other cases you are responsible for and doing analyses, interpretation and making recommendations, you need to plan for these functions and for the data base management system support. 

Assessment

What are you doing now and what do you need to do?  
Who should be involved?

In the determination of what you plan as a starting point for data analyses, interpretation and reporting/delivery, you have the opportunity to involve each targeted decision maker, peers, other experts, stakeholders and other interested or knowledgeable individuals. If you plan your data management you create the opportunity to integrate and involve more people. Managing the data, which really means the system we create to store and retrieve results, transform those results into information and deliver to our data users for our desired decision. Typically this process takes more than one person. Watershed assessment and monitoring design planners, steering committees, technical advisors all should have a vision and plan what will be done with the data in order for the data to have an end point, all before collection begins. Have the end in mind, and a defined data management path that that the data can travel on to on its journey or data pathway from planning to decision to evaluation. 

Starting point for data summary and analysis

For every logical grouping of data, list the various data analyses that will be performed. 

Then list the possible data management tools and processes that might be available or conducted to support these functions, both electronic and otherwise. Evaluate this against what you know today about your targeted decision makers analytical needs. 

For example, the continuum from storage, retrieval, information functions delivery points:

· Chemical data – validation – Access Chem Table – Summary statistics with package X – Annual Watershed Report-Delivery to Website, EPA STORET, Dept of Health Basin Reviews, upon request

Contrast with:

· Chemical data – validation – Excel Spreadsheet, Summary Statistics in Excel-monthly report on conditions-to Park Service Beach Posting

I can elaborate on the Summary and Analysis per monitoring question, listing specific indicators for example.  

The activities or functions in data analyses usually include the task of summarizing the data with simple statistics, advance statistics, creating tables and graphs or ways to view the data and qualifying the data from analyzing quality assurance and control results. Another task in this step often includes being able to compare data. Compare data from different sites, impacted to reference, upstream/downstream, before/after, or results against certain criteria, and the like. How best is the data stored to conduct these functions? 

It is not uncommon to store your data in one place and move it to another to do these functions. To pull from a central place and conduct all external type functions. There are some advantages to that, including maintaining data integrity. Data is not entered twice for example. Depending upon the ease of transfer and associated manipulations, it may not be efficient. For example, if analyses is mapped or connected to the main database, then as the data is updated the analyses can be easily updated. If they are not coupled, then it may be cumbersome to track changes in the data over in analyses. Many software packages are designed to do specific functions, such as statistics or graphing. Some try and do it all and depending on the data size, might to just fine. 

Starting point for data interpretation, recommendations

For every logical grouping of data and associated analyses, follow through and list the starting point for how interpretation will be conducted and who will be involved. 

Then list the possible data management tools and processes that might be available or conducted to support this function, both electronic and otherwise. Evaluate this against what you know today about your targeted decision makers interpretation needs. 

The activities and functions here take data summaries, analyses and findings and interpret them. This may or may not involve more criteria, lumping or summaries. But usually involves some standard manner of saying you have answered your monitoring questions, or your interpretation of that. In defining your monitoring questions you completed the sentence, “My monitoring question A is met when XYX”. You attempted to define XYZ in Step 5 and 6. Through analyses you generate results and through interpretation you decide if you did or did not answer the objective, and why. The why, becomes your conclusions. 

You may not need any data management to support your interpretation or conclusions or you may. You may need to put your interpretations in some format for making recommendations and reporting, but that is the next steps. You may find that you need to make more tables or graphs or the like to in order to illustrate your recommendations. It is hard to know what each recommendation or action will be and thus plan your data management, it is an iterative process. The key here is to have a plan for what you do know and a place holder for when you do get here. You need to manage your data to some degree to get to this point in the process. For each monitoring question you have defined the XYZ, “Monitoring question A is met when XYZ”, thus what will you recommend today if XYZ is true? Is false? 

Make a list of your interpretation and recommendation functions and then ask what software will work the best to meet those needs while maintaining an interface with where the data is stored, where it is analyzed, interpreted and will need to travel next.

Starting point for data reporting, delivery and utilization

The minimum “action” you will take is to deliver your data, results and information to your targeted decision maker. We call this reporting and data utilization. For every logical grouping of data, associated analyses and resulting interpretation, follow through and identify how that information will reported to each targeted decision maker. The list of what will be provided should include everything in Step 5 or on the information blueprint from Step 6. 

Then list the possible data management tools and processes that might be available or conducted to support this function, both electronic and otherwise.

Examples of tools might be:
· Software like spreadsheet, graphing, statistics, GIS, mapping, scanning photo’s, models, etc.

· Hardware might be computer related, camera, etc.

· Time 

· Training

· Process policy, processes, forms, etc. for example a policy that all data is retrieved and rests in different place for information functions that is stored to maintain integrity
In Step 5 you made an attempt to discover for each monitoring question and associated targeted decision maker, the answer to their information needs. In this Step, we are suggesting you identify and answer for every step as a starting point, even if your comfort level around that decision is not high, document that as well. This will be the starting point from which you will evolve, add, and change according to trial and error, new information and evolution of the process and knowledge base. For example, the information to be reported, from the decision makers perspective needs to address:

1. What specifically does each decision maker need?

· Key processes, natural/political that need to be included?

· Key indicators?

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

· Benchmarks and references they use or need?

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

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

· What acceptance/performance criteria do they use, data quality objectives?

· How conduct analyses, metrics, indexes, statistics, graphics, programs, they use or need etc.?

· How conduct interpretation (thresholds, criteria, benchmarks, methods, etc.?)

· How do they either report this data/information themselves or how do they need it reported

2. How is the decision is made?

· (Process), how formal, legal, rigorous, opportunities, etc.?

3. When do they need the information reported?

4. At what frequency do they need it reported?

5. Who will provide it and how provided? (mail, oral presentation at meeting, hearing, etc.)

6. How does it need to be provided, specific reporting format (electronic, legal, etc.)?

7. What information needs to be included in reporting format?

From the answers to the above questions, conduct an assessment of the type of information you need to include in the data management system, possible tools and processes available to you. This includes software, hardware, expertise, training, timing and even further validation. You may use different software for all of these processes than you utilize to store your data (Data Management Part1). Consider how data will travel to and through the processes of analyses to interpretation to reporting. These interfaces can be simple or complex and the success might depend on how much you plan. Don’t be afraid to ask, this planet is not short on computer technicians. 

Complete the data management Diagram

From Step 11,  add the detail to the illustration or diagram that shows how data moves through the data management system from generation, validation, entry, storage, retrieval (Part 1) on to analyses, interpretation, reporting and data utilization.  See the example provided on the worksheet. 
Produce part 2 of plan to manage monitoring results?

Add to Part 1 of the Data Management Plan. To summarize, Part 1, Section A & B:
Part 1, Section A - What managing how?

1. Have an inventory of what data/results and meta-data you are generating that needs managing, including the needs of your decision makers. This may or may not result in a minimum data elements list that you require or recommend that accompany this set all the way through data management to support the processes of analyses, interpretation, reporting and delivery of information to targeted decision makers.

2. Illustration of how data will flow through the major data management processes of entry, validation, storage, retrieval for analyses, interpretation, reporting and delivery. Where, what evaluation will occur and who is responsible. How will move data through the data management system,—more after Steps 12-15 in this Phase 3. 

Part 1, Section B - Data Management System Support Decisions:

1. Database Design and identified relationships

2. Hardware and software status and needs, including graphics, GIS and Web interface needs 

Identified and documented naming and numbering conventions, miscellaneous thorns (detection limit, etc.), user considerations, process tools, safety measures, archive protocols, and training plan

Thus, Part 2 includes:

1. Description of data management to support starting point for data summary and analyses, who and how data will managed through analyses and interface with data storage and next step (use flow charts, tables, lists and other tools to describe)

2. Description of data management to support starting point for analyses to transform into interpretation and conclusions, who and how data will managed through interpretation and interface with data storage, analyses and next step (use flow charts, tables, lists and other tools to describe)

3. Description of data management to support starting point for interpretations to become recommendations and planned action, who and how data will managed through recommendation and interface with data storage, analyses, interpretation and next step (use flow charts, tables, lists and other tools to describe)

4. Description of data management to support starting point for interpretations and recommendations to be reported, delivered and utilized, who and how data will managed through reporting and interface with data storage, analyses, interpretation, recommendations. (use flow charts, tables, lists and other tools to describe)

5. Identified tools and processes to support the above functions, including hard ware, soft ware, access to technology and expertise, etc. combined with evaluation of what tools have/need.

6. Decision of what tools will use and why, document

7. Additions and detail added to the flow path of data through the data functions that turn data into information and deliver it. 

8. Any additions, deletions or edits to Part 1 necessary to align management of results (Part 1) with data management needs to turn data/results into information (Part2) 

9. Add this information to Data Management Plan Part 1 and you have a documented data management plan 

Case Study 1:

Case Study 2:

References
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