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	“He who cannot change the fashion of his thoughts, cannot change his reality and will not make progress.”  

Anwar Sadat


About This Step – This step is designed to accomplish 4 things:
1. Help you plan to interpret the comparisons to your reference conditions that you identified back in your information blueprint (step 6).

2. The process you will use to draw conclusions as to whether there is a significant change from what you expect in a healthy water body (your reference conditions) over time and space.

3. The process you will use to determine that, if there is a significant change, what might be causing it and what are the sources.

4. Prepare you to produce a report with findings, conclusions, and recommendations

Why Do This Step

Interpreting your data and developing conclusions is the heart of watershed assessment.  Interpretation is often an uncomfortable leap for some.  It is, in fact, the “assessment.” So, unless you do this step, you produced a data summary or even a report with a set of findings. But, until you venture into the realm of interpretation, assessment or opinion (hopefully supported by the facts), that answers your monitoring questions and achieves your monitoring reason, you have not actually done an assessment.

So, this step is critical. It’s where you will decide how you will pull the information you’ve generated together and try to find the story.

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

[image: image3.png]


[image: image4.png]


[image: image5.png]


  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)
Products (see Figure Phase 3 Product List):

· A data interpretation plan that is your “starting point”, it includes your methodology for interpreting your data and producing a set of conclusions that address your monitoring questions.
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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.  If your decision maker has a mechanism to analyze and interpret/assess the data then you have your starting point for this step, just document it.  If not then this step helps you define that starting point.

The results from Phase 2 Steps, provide the foundation for Phase 3 Steps.  Steps 7-9 identify indicators, characterize frequency, and identify sites that will answer monitoring questions.  Step 10 identifies and documents methods, data quality objectives and quality control procedures necessary to make the desired decisions.  Step 11 defines how raw data will be managed to be ready for Phase 3, turning that raw data into information to be delivered.  

From Phase 3, Step 12 you have:
· An identified method for comparing your quality control data to your data quality objectives.

· Benchmarks established for each parameter

· A methodology for comparing your data to each of the benchmarks

· The statistical measures you will use to summarize the central tendency and variability of the data.

· A set of questions you will ask of your data to develop findings and conclusions.
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] 13.1
Identify who will make the decisions about this step and who should be involved in the planning process (they may be different).

[image: image8.wmf] 13.2
Self Assessment: If you’ve been monitoring before you’ve undertaken this process, has your data analysis worked well? 

[image: image9.wmf] 13.3
List the existing information from your inventory and which of your data summaries, you will use to answer each of the monitoring questions and for each assessment type you listed on worksheet 4.3.a (Step 4).
[image: image10.wmf] 13.4
Describe the process by which you will develop a set of conclusions that might explain your findings and the extent to which you can answer your monitoring questions.
[image: image11.wmf]  13.5
Outside Data Review: Review the data and your interpretation of it with an advisory group or technical committee This group should involve local, regional, and state resource people who are familiar with monitoring and with your waterbody. They can verify, add to, or correct your interpretation of the results. 
[image: image12.wmf]  13.6
Develop a set of recommendations for future monitoring and (if appropriate), actions to protect and/or restore your waters. 
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Update Data Management Plan Part 1. See provided outline in Step 11, edit or develop your own for these items.
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Update Inventory Master List and Plan.

[image: image15.wmf] 13.9
Update Information Blueprint – Data Pathway Fact Sheet for each monitoring question.

[image: image16.wmf]13.10
Place Products in your Watershed Monitoring and Assessment Plan.

[image: image17.wmf]13.11
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 13.2.a 
Self Assessment Step 13 Worksheet and Products to be completed Prior to this Step, Part 1 and Part 2
Worksheet 13.3.a
List the existing information from your inventory and which of your data summaries, you will use to answer each of the monitoring questions and for each assessment type you listed on worksheet 4.3.a (Step 4).
Worksheet 13.4.a
Describe the process by which you will develop a set of conclusions that might explain your findings and the extent to which you can answer your monitoring questions.

Worksheet 13.10.a
Place Products in your Watershed Monitoring and Assessment Plan.
Worksheet 13.11.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 13.2.a
Self Assessment Step 13 Worksheet and Products to be completed Prior to this Step, Part 1 and Part 2
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

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 13.2.a  
Self Assessment Step 13 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/Notes

	42. Starting point for data interpretation, conclusion, recommendations plan for each indicator used, first cut at what will do.
	
	
	
	
	
	Phase 3 Step 13


*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 13.2.a   Self Assessment Step 13 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:
	

	Characterization of monitoring frequency:
	

	List of monitoring locations/rationale:
	

	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
	


For Sheet 13.4.a 
This worksheet describes the process by which you will develop a set of conclusions that might explain the your findings and the extent to which you can answer your monitoring questions.

Column Headings Defined 

Assessment Type:  Refer back to step 4 and worksheet 4.3.a. List one or more of the following  4 assessment types , or whatever type you are using:

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

· Impact: Is waterbody A affected by landuse practice B? 

· Effectiveness: Did restoration/BMP Y work? If so why, if not why not?

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

Overall Monitoring Question: This is restating your assessment type as a question. To continue with the example we used in Step 4.3: 
· Condition and Trend:
Is there a change from existing conditions in XYZ? Is there a change from historic or reference conditions? Is there an unacceptable deviation from ABC criteria? What are limiting factors?

· Impact:
Is waterbody A affected by landuse practice B? 

· Effectiveness:
Did restoration/BMP Y work? If so why, if not why not?

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

Conclusions:  Conclusions are, statements of your interpretation.  For each finding, develop a conclusion, if you can (if the results appear to support it). For example:
· Finding: 8 of the 10 (80%) samples collected at site RoR10 and RoR12 violated the bacteria in the water quality standards.  Since you don’t yet have any findings (remember this is just your plan for how to develop them), this table encourages you to think about the process.
· Conclusion:  This reach of river does not support its designed swimming use and is therefore impaired.

· Reviewed by (date): Who will review these conclusions and when?
Worksheet 13.4.a
Describe the process by which you will develop a set of conclusions that might explain your findings and the extent to which you can answer your monitoring questions
	Assessment Type: 


	Overall Monitoring Question __ of ___:



	Questions you will ask to develop conclusions
	Who will review conclusions

	
	

	
	

	
	

	
	

	
	


For Sheet 13.10.a
Place Products in your Watershed Monitoring and Assessment Plan.

· Description and documentation of your interpretation and assessment process, procedures and or plans.  
Worksheet 13.10.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)

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. [image: image18.png]


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 13.11.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 13.11.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: : (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: : Interpretation, Conclusion and Recommendations 



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




Background and Content 

This section focuses on how to develop conclusions to answer your monitoring questions as background for worksheet 13.4a.

Describe how you will develop conclusions

Developing conclusions from your findings is not nearly as difficult as developing them directly from the data. We suggest that you consider an open process for coming up with conclusions:

· Evaluate your data. Did you meet your data quality objectives and those required by your data users?

· Review the findings “in-house” (e.g. among colleagues within your group) and develop a preliminary set of conclusions.

· Review of the findings and draft conclusions by a technical advisory committee,

· Hold one or more public meetings (see step 10) to solicit information, and possibly new conclusions.

· Produce final conclusions

Getting to a set of conclusions from data summaries usually involves some sort of comparison. Two basic comparisons are 1) did you meet your data quality goals? And 2) is there a change from the reference conditions and is it meaningful? If the answer to the first question is no, then you can’t really answer the second.  
Your conclusions relate back to your monitoring questions and the type of assessment you are doing.  Following are some guidelines to help you develop conclusion for each type of assessment.

Developing Conclusions for 305b Assessments
This process (under section 305b of the Clean Water Act) draws conclusions about whether waters support their designated uses. The parameters are compared with the criteria in the water quality standards, as previously discussed.  Depending on the results of that comparison, a conclusion is drawn as to whether or not conditions support designated uses (usually water recreation and aquatic life).

The tables
 below summarize how the use-support status is determined for each pollutant. The end result is an assessment of impairment:

· Fully supporting the use is listed as “fully supporting” in the 305(b) report and does not appear on the 303(d) list. 

· Partial support of the use means that the river reach or lake is listed as “partially supporting” in the 305(b) report, and it may be listed as “impaired” on the 303(d) list. 

· Non-support indicates an impaired condition and the water body is placed on the “not supporting” list for the 305(b) report, and it goes on the 303(d) list. For some assessments, lake eutrophication for example, the “partial support” category is a trigger for further analysis of that water body until the minimum data requirements are met for making an impairment decision. (if it meets minimum data requirements).

· Potentially supporting is used in assessing impairment of swimming use (fecal coliform bacteria). It is also a screening category that triggers further assessment. The agency plans in the future to maintain a list of water bodies for which insufficient data are available to make a complete assessment, but the available data suggest some impairment. This list will help establish priorities for allocating future monitoring resources.

This example is from Minnesota. The states are all similar, but each has its distinctive terminology and methodology. 

[image: image19.jpg]Table 17. Summary of Data Needed for Water Quality Assessments for 305(b) Report and
303(d) List for Use Support and Impairment Determinations, for Pollutants with Numeric

Standards.

Pollutant Category

305(b) Report, or
303(d) List

Minimum Number of
Values*, and Data
Treatment

Exceedance Thresholds:
e Number or Percent Exceedances of Chronic

Standards

Use Support or Listing Category

Pollutants with Number of <1 na 22
Toxicity-based Exceedances —
Standards
303(b) 5 values in 3 years Fully supporting na Not supporting
303(d) 5 values in 3 years Not listed na Listed
Pollutants with Number of <1 na 22
Human Health-based Exceedances —
Standards
305(b) 5 values in 3 years Not assessed for na Not assessed for
305(b) 305(b)
303(d) 5 values in 3 years Not listed na Listed
Conventional Pollutants | Percent Exceedance — <10 % 10-25% >25%
and Water Quality
Characteristics
305(b) 10 values in 10 years Fully supporting Partially Not supporting
supporting
303(d) 10 values in 10 years Not listed Listed Listed
Fecal Coliform, Step 1 Percent Exceedance — <10 % >10% na
200 orgs./100 ml
305(b) 10 values in 10 years Fully supporting Step 2 na
303(d) 10 values in 10 years Not listed Step 2 na
Fecal Coliform, Step 2 Number of months with No months 1 or 2 months > 2 months
200 orgs./100 ml Exceedances —
(geometric mean)
305(b) Geometric mean of' 5 Full supporting Partially Not supporting
values over 10 years for supporting
each month
303(d) Geometric mean of' 5 Not listed Listed Listed
values over 10 years for
each month
Fecal Coliform, Step 2 Percent Exceedance — <10 % 10-25% >25%
2000 orgs./100 m]
305(b) 10 values in 10 years Full supporting Partially Not supporting
supporting
303(d) 10 values in 10 years Not listed Listed 1 isted

* Values are individual or single data points. Exceedance thresholds are of individual values

unless noted otherwise.

na = not applicable. There is no “partially supporting” or “review” category for toxics and fish
tissue contaminants, no “not supporting” or “listed” category for step | of fecal coliform
assessments, and no specific minimum data requirements for biological and fish tissue
contaminant assessments.





[image: image20.jpg]Table 18. Summary of Data Needed for Water Quality Assessments for 305(b) Report and
303(d) List for Use Support and Impairment Determinations, for Pollutants with Narrative

Standards.

Pollutant Category

305 (b) Report, or
303(d) List

Minimum Number of
Values*, and Data
Treatment

Exceedance Thresholds:
¢ Eutrophication Guideline values

e IBI Scores

¢ Contaminant Levels in Fish Tissue

Use Support or Listing Category

Eutrophication (lakes) Total phosphorus —» <30 ug/L 30 —35 pg/L > 35 pg/lL
Northern Lakes and Chlorophyll-a — <10 pg/L 10— 12 pg/L > 12 pg/L
Poms Besige o Secchi disk - | > 1.6 meters 1.6 - 1.4 meters < 1.4 meters
305(b) | total phosphorus, Full supporting Partially Potentially
chlorophyll-a or Secchi supporting Not supporting to
disk Not supporting
303(d) 12 total phosphorus, Not listed Review, to Listed
12 chlorophyll-a and determinc to list or
12 Secchi disk not list
Eutrophication (lakes) Total phosphorus — <40 ug/l, 40 — 45 pg/l, > 45 ug/l
North Central Hardwood Chlorophyll-a — <15 pg/L 15— 18 ug/l. > 18 g/l
Forests Ecoregion Secchi disk — > 1.2 meters 1.2 - 1.1 meters < 1.1 meters
305(b) 1 total phosphorus, Full supporting Partially Potentially
chlorophyll-a or Secchi supporting Not supporting to
disk Not supporting
303(d) 12 total phosphorus, Not listed Review, to Listed
12 chlorophyll-a and determine to list or
12 Secchi disk not list
Eutrophication (lakes) Total phosphorus — <70 pg/L 70 —90 pg/l. > 90 pg/l
Northern Glaciated Plains Chlorophyll-a — <24 pg/l 24— 32 ug/l > 32 pg/L
and Western Corn Belt Secchi disk — | 2 1.0 meters 1.0 — 0.7 meters <0.7 meters
Plains Ecoregions
305(b) 1 total phosphorus, Full supporting Partially Potentially
chlorophyll-a or Secchi supporting Not supporting to
disk Not supporting
303(d) 12 total phosphorus, Not listed Review, to Listed
12 chlorophyll-a and determine to list or
12 Secchi disk not list

* Values are individual or single data points. Exceedance thresholds are of individual values

unless noted otherwise.

** Assessment of mercury fish tissue data not limited to most recent 10 years.
na = not applicable. There is no “partially supporting” or “review” category for toxics and fish
tissue contaminants, no “not supporting” or “listed” category for step 1 of fecal coliform
assessments, and no specific minimum data requirements for biological and fish tissue
contaminant assessments.






[image: image21.jpg]Table 18. continued

Pollutant Category

Minimum Number of
Values*, and Data

Exceedance Thresholds:

e IBI Scores

Treatment e Contaminant Levels in Fish Tissue
305 (b) Report, or Use Support or Listing Category
303(d) List
Biological Community IBI score —» Excellent, good na Poor or very poor
(fish) (old method) or fair
IBI score — IBI > basin- Discrepant results IBI < basin-
(new method) | specific threshold within stream specific threshold
IBI segment IBI
305(b) Sce Scction 1X.B. Fully supporting Partially Not supporting
supporting
303(d) See Section 1X.B. Not listed Listed Listed
Fish Tissue Tissue concentration — <0.2 ppm na > 0.2 ppm
Contaminants** Hg or PCBs Hg or PCBs
305(b) Waterbodies with fish Information na Information
consumption advice
303(d) mean concentration, by Not listed na Listed

lake by species by size,
over most recent 5-year
period having data

* Values are individual or single data points

unless noted otherwise.

** Assessment of mercury fish tissue data not limited to most recent 10 years.
na = not applicable. There is no “partially supporting” or “review” category for toxics and fish
tissue contaminants, no “not supporting” or “listed” category for step 1 of fecal coliform
assessments, and no specific minimum data requirements for biological and fish tissue
contaminant assessments.

. Exceedance thresholds are of individual values





Developing Conclusions for Non-305b Assessments 

These assessments are more complex, since they don’t necessarily have established benchmarks or methodology. 

For Biological Data Assessment of Biological Condition

Here’s an example of how conclusions can be drawn using a percent similarity index:

Percent Similarity: This is the similarity of the assessment site to the reference condition.  Developing a finding about what the resulting percentage means usually involves some sort of guidance. For example, here's a guideline that could be used to evaluate the percent similarity for benthic macroinvertebrates: 

· >79% Non-impaired: Comparable to the best situation expected within an ecoregion. Good representation of pollution intolerant organisms. Optimum community structure compared with reference. 

· 29-72% Moderately Impaired: Partly comparable to the best situation expected within an ecoregion. Community structure shows decrease in richness and pollution intolerant organisms. 

· <21% Severely Impaired: Not comparable to the best situation expected within an ecoregion. Low richness, dominated by few families.

Of course, since this is not a 305b assessment, the word “impaired” might need to be changed

For Lake Trophic Status Assessment Based on Carlson’s Trophic State Index

Lakes are commonly classified according to the Carlson’s Trophic State Index.  The index is a quantitative scale ranging from 0 to 100 scale or 100 tropic levels.  There are three separate indexes.  One for total phosphorus, one chlorophyll a, and one for water transparency as measured with a Secchi disk.  Formulas used to calculate them are in the Carlson’s Trophic State discussion in the Lake Info tab of the Reference Material notebook.  The scale is divided into four categories.

· TSI = 0 – 40 Oligotrophic These are nutrient poor, usually clear, low algae production lakes and are commonly found in northeastern Minnesota.  Many mountain and crater lakes also fall into this category.

· TSI = 40-50 Mesotrophic  These are moderately productive lakes

· TSI = 50-70 Eutrophic  These are nutrient rich with high levels of algae productivity.  Algal growth often results in murky green water.

· TSI > 70 Hyper-eutrophic These are very nutrient rich with heavy algal bloom possible throughout the sum, dense macrophyte beds, but their extent is limited by light penetration. 


General Questions to Develop Conclusions

Aside from the comparisons (formal or informal) to some sort of benchmarks, there are some very basic questions that can give you insight into your watershed. 

· What might explain the changes over time?

· What might explain the changes over space?

· What might explain your results? 

· Where are the high quality waters that should be protected? 
How do quality control results compare with expected results:
· How will the sensitivity of the methods and equipment you used affect the results?

· What is the degree of change that is important for each parameter, considering natural baseline and variability?

List the form your conclusions will take (see sidebar for some examples). Will they be a list of the use-support status for each site, or will you try to determine causes? For lakes, will you characterize the trophic status?

List Quality Control Questions you will ask about your data to determine if it can support your findings and conclusions.

In addition to assessing the water body, you also must assess your quality control data.   Look at your quality control results. How often did you meet your data quality goals? This is important to know, so that you can determine if your data is useable.

· Did you collect the required number of samples from the minimum number of sites (completeness)? 

· Did you collect samples frequently enough, at the right time of year, at the right time of day to be representative of the conditions you are assessing (representativeness)? 

· How did your quality assurance results (from split, duplicate, spiked, replicate, known, unknown, and blank samples) compare with expected results? Did they meet your data quality objectives?

· Do the field notes coincide with the data, (i.e. cold temps, rainfall,)?

· Are there any transcription errors?

After these comparisons are made, the conclusions are drawn. These conclusions relate back to your monitoring question(s). There are 

State Water Quality Assessments (305b)

This process (under section 305b of the Clean Water Act) draws conclusions about whether waters support their designated uses. The indicators are compared with the criteria in the water quality standards (see above) and, depending on the results of that comparison, a conclusion is drawn as to whether conditions support designated uses (usually water recreation and aquatic life).

Question: Do streams support designated uses? 

Yes: Fully Supporting - designated uses attained and supported

Partly: Partial Support 
· fish and aquatic life is present, but depressed

· violations of water quality standards found, but < 25% of the results 

· fish community supported, but fish flesh is contaminated by toxics)

No: Not Supporting - uses not supported

· Chemical: For any parameter, if 10% of collected samples (>25% if less than 24 samples) violate criterion

· Bacteria: Single Violation

· Benthic Macroinvertebrates: Field assessment using informal criteria and best professional judgement

· Habitat: Field assessment using informal criteria and best professional judgment

Use CO example
This process (under section 305b of the Clean Water Act) draws conclusions about whether waters support their designated uses. The indicators are compared with the criteria in the water quality standards (see above) and, depending on the results of that comparison, a conclusion is drawn as to whether conditions support designated uses (usually water recreation and aquatic life).

Changes Over Time

· For multiple years of data, what are some overall trends?

· Did the time of day you sampled affect your results? 

· For episodic discharges, did your sampling coincide with the discharge? 

Changes Over Space

· For example, ponds and wetlands can influence river bacteria levels and stream creatures just downstream.

· Is there an overall pattern upstream to downstream?

· is there a difference between bays and the main lake?

· Are conditions different above and below pollution sources?

Draw Conclusions: What are the causes and sources of problems?

If you've determined that there are meaningful differences in your data, and that these differences indicate a problem, the next step is to develop your explanation of what might be causing the problem. This might require another look at your data in light of the following questions:

· Does weather and/or tidal stage appear to influence your results? 

· If you are monitoring the impact of a pollution source, does the presence of this source explain your results? 

· Might natural changes explain your results? 

· Do changes in one of your indicators appear to explain changes in another? 

· Could your visual observations help explain any of your results? 

· Might management activities affect your results? 

Draw Conclusions: Where are the high quality waters which should be protected?

If there are no meaningful differences between the results are your test sites and reference conditions, these waters that exceed your expectations. You would conclude they are ion good health. 

Some Important Things To Keep In Mind When Interpreting Your Data

· the degree of trust you have in the quality of the work done to obtain the data. For the first sampling time, you might learn more about how to use the equipment and the procedures than you will about the actual water quality. Although this is excellent information about the process of science, any data that is the result of learning by trial and error should not be reported unless you are confident that the procedures were not compromised. Alternatively, you can report it if you note the sampling and/or analysis problems which may have occurred. 

· the sensitivity of the methods and equipment you used. This will constrain what you can and can't say. For example, if you used a color wheel to determine orthophosphate concentration, you can't detect concentrations below 0.1 mg/l. So you shouldn't report these as "0." You should say that the results were "< 0.10 mg/l". 

· the degree of change that is important for each indicator. You may be able to detect some fairly small changes in the levels of indicators. Yet, these changes may not be very important in terms of their impact on the river, estuary, or lake. Whether this change is important depends on several factors: 

· how the change compares with the natural, background, or baseline levels of that indicator in your water body. If natural levels are high (compared with typical water bodies), it may take a relatively large change in conditions to impair ecological processes. 

· how the change compares with the natural variability of the indicator in your water body. The level of most indicators varies naturally over time and space. If the change you measure is within the range of this natural variability, it will probably not affect the waterbody. 

· whether the change crosses a threshold. There are two types of thresholds that might be important: 

1. the absolute level of an indicator. If your results fall above or below this value, an impact results (such as a level that is critical for the survival of aquatic life), and 

2. the magnitude of the change. For example, a certain fish may be acclimated to the current water temperature but sensitive to changes beyond a certain range.

Case Study 1

Case Study 2
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Examples of Conclusions 


Drainage from the farm barnyard appears to be causing elevated fecal coliform levels in the tributary stream in an estuary. The consistently high levels of fecal coliform at site X occur mostly during low flow in the feeder brook. This suggests a continuous source of fecal material entering the stream near this site. These bacteria are most likely causing the beaches to remain closed.


The elevated phosphate levels at site Y, compared with sites X and Z, are causing impacts to the stream in the forms of excessive algal growth and reduced benthic macroinvertebrate diversity. We believe that fertilizers from the golf course may be the cause.


Erosion from a construction site upstream of site Z appears to be causing excessive sediment deposition in the stream, resulting in the filling in of cobble habitats, deep sediment deposits in pools, and lower abundance of benthic macroinvertebrates (especially the scraper critters which require clean rock surfaces) compared with a site immediately upstream. 


The benthic macroinvertebrate community at site 3 is impaired based on low richness and dominance by pollution-tolerant taxa. The cause is likely a combination of heavy embeddedness by sediment from the construction of the Happy Acres residential development and phosphorus in runoff from the Drivin’ Me Crazy Driving Range. 


The beach on the north shore of South Lake is a health risk for swimming, based on high bacteria levels, apparently caused by nearby failing on-site sewage systems.
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Examples of Conclusions 


Drainage from the farm barnyard appears to be causing elevated fecal coliform levels in the tributary stream in an estuary. The consistently high levels of fecal coliform at site X occur mostly during low flow in the feeder brook. This suggests a continuous source of fecal material entering the stream near this site. These bacteria are most likely causing the shellfish beds to remain closed.


The elevated phosphate levels at site Y, compared with sites X and Z, are causing impacts to the stream in the forms of excessive algal growth and reduced benthic macroinvertebrate diversity. We believe that fertilizers from the golf course may be the cause.


Erosion from a construction site upstream of site Z appears to be causing excessive sediment deposition in the stream. This results in filling in of cobble habitats, deep sediment deposits in pools, and lower abundance of benthic macroinvertebrates (especially the scraper critters which require clean rock surfaces) compared with a site immediately upstream. 
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� From MN Pollution Control Agency, 2004. Guidance Manual for Assessing the Quality of Minnesota Surface Waters For Determination of Impairment. 305(b) Report and 303(d) List: Table 18, p. 85. MPCA, St. Paul, MN January 2003.
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