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INTRODUCTION

All volunteer stream monitoring organizations participating as MiCorps members are required to prepare a quality assurance project plan (QAPP). A QAPP is a written document that provides the framework for how environmental data will be collected to achieve program objectives and describes the procedures that will be implemented to obtain data of known and adequate quality. The QAPP must be prepared by the member organization or grantee (or their consultant) and approved by MiCorps staff prior to any monitoring. 

Quality assurance is a cornerstone of the MiCorps program and is essential to maintaining confidence in the data collected by volunteer monitoring organizations. Because participating organizations operate with a high degree of independence, clearly documenting sampling methods and quality assurance procedures in a publicly available QAPP) gives data users confidence that data are collected consistently and carefully, regardless of which organization performed the work.

Regular QAPP updates and periodic review by MiCorps staff also help ensure that organizations continue to follow established quality assurance checks and standardized procedures. Without these updates, MiCorps staff have limited ability to verify that monitoring activities remain consistent with approved protocols.

To maintain good standing within MiCorps, organizations are required to update their QAPPs, and MiCorps staff must review and approve them every two years. Organizations with QAPPs that are more than two years old are ineligible to apply for MiCorps stream monitoring grants. Organizations with QAPPs that are more than five years old will no longer be permitted to enter data through the MiCorps online portal.

The purpose of this document is to provide guidance to authors writing a QAPP. By using the suggested language given here, along with referencing other previously written and approved QAPPs at https://www.micorps.net/streams/orgs, authors will have an easy time meeting the review expectations. Authors can edit text given here as needed to meet the needs of their organization provided the changes do not change adherence to MiCorps data quality standards.

Please note that all suggested language is given in blue font. Notes or other guidance will always be in black font. Please delete all guidance notes and then turn all the blue font to black when you turn it in for review.

Since MiCorps is currently focused on programs monitoring macroinvertebrates and assessing stream habitat, this guidance is specific to that type of monitoring. Programs that conduct water chemistry sampling or other non-macroinvertebrate and habitat sampling are not currently covered by MiCorps. Organizations should develop a separate QAPP for those parameters. MiCorps staff will only review QAPPs for macroinvertebrate sampling and habitat assessments using MiCorps procedures.

Initial QAPP drafts should be submitted electronically as an editable Microsoft Word or Google Doc file to Dr. Paul Steen, VSMP Manager, at psteen@hrwc.org. After the QAPP is approved, Dr. Steen will generate a separate approval sheet and sign it, certifying the QAPP as approved for two years from the signature date. No other signatures are required. The QAPP will be turned into a PDF and posted online at: https://www.micorps.net/streams/orgs. 


SECTION A: PROGRAM DESCRIPTION AND QUALITY OBJECTIVES

A1.	Cover Sheet

[bookmark: A1._Title_and_Approval_Sheet][bookmark: _bookmark0]Quality Assurance Project Plan for
NAME OF PROGRAM
[bookmark: Date:_2/20/21]Organization: 
Date: (Date final draft is completed)
Version: (1, 2, 3, etc.)
Dates of previous versions: (List dates off all previous versions)

QAPP Prepared by: (Name of staffer)
Title: 

Other Responsible party: 
Title: 
Reviewer: Paul Steen, MiCorps Stream Program Manager
Approval Date: (Dr. Steen will fill out the date after approval)
QAPP is approved for 2 years based on the approval date.

A2.	Table of Contents

Section A:
A1. Cover Page	1
A2. Table of Contents	x
A3. Distribution List	x
A4. Program Organization	x
A5. Project Definition/Background	x
A6. Program Background	x
A7-1. Data Quality Objectives for Benthic Macroinvertebrate Monitoring….x
A7-2. Data Quality Objectives for Stream Habitat Assessments	x 

Section B:
B1. Sampling methods and other operating procedures	x
B2. Equipment maintenance procedures.	x
B3. Data management and analysis procedures.	x
B4. Internal quality control checks	x

Section C:
C1. Data validation and reporting.	x
C2. Performance and system audits.	x
C3. Data quality assessment and reporting.	x
C4. Corrective actions	x

Appendices: (Include any datasheets and procedures used, not just what is listed here)
MiCorps procedures	x
Macroinvertebrate datasheet	x
Habitat assessment datasheet	x

A3.	Distribution List
Includes all individuals who are to receive a copy of this QAAP and identifies their organization.

A4.	Program Organization
Identify key personnel (including advisors) within the program team and include their organizational affiliation and contact information. List their roles and responsibilities in the program and identify lines of authority and reporting responsibility. An organizational chart may be included to illustrate lines of responsibility. 

This section of the QAPP shall also indicate personnel roles with the following responsibilities (individuals may have multiple responsibilities).

1) Management Responsibilities – All managers and their respective responsibilities shall be listed. This includes the grantee and subcontractors.
2) QA and Corrective Action – Program personnel responsible for initiating, developing, approving, and implementing corrective actions shall be listed. Also specifically mention who is responsible for following the QA procedures in this QAAP and updating the QAPP every two years.
3) Field Responsibilities – All field sampling personnel and their respective responsibilities shall be listed. A single term “volunteers” or volunteer roles (e.g. collectors, pickers) is preferable to listing all volunteers.
4) Laboratory Responsibilities – The identity of any laboratories and key laboratory staff associated with the program shall be listed. The location of the laboratory (city and state) should be included. For macroinvertebrate programs, the lab would be the location where collections are sorted and identified.

A5.	Problem Definition/Background
Describe the purpose or goals of monitoring along with the expected outcomes or actions to be taken based on results. Include the major questions or issues to be addressed and background information like why this program was initiated.

This section needs to be customized by the QAPP author and it may be extracted from your program proposal. There is no suggested language and the passage below is only meant to give an example of the type of problem definition that could be written.

Example:
“The primary goals of the Adopt-A-Stream Program of volunteer monitoring are to provide reliable data about the conditions of the entire river system, educate the watershed residents about what the river needs from them and engage residents and communities in actions to protect the river system. The primary actions we envision taking based on monitoring results are to report the trends and conditions of the stream sections studied. As clarified in other sections of this document, we do not present any results on general ecological conditions until we have three years of benthic community data plus a habitat assessment. In the event that an extreme change in benthic macroinvertebrates and habitat is observed (such as oil in the sediment and an impoverished community), we will notify the appropriate authorities about the unverified results immediately and stay in contact with them as they investigate the situation. Our goal is to assist in removing causes of stream deterioration.”

A6.	Program Description
This section of the QAPP is a brief description (i.e. summary or abstract) of the entire program, its specific objectives and how the program is designed to obtain the information necessary to accomplish the objectives. This section may be extracted from your program proposal. Like A5, it is entirely customized by the group—there is no guidance.


A7-1.	Data Quality Objectives for Benthic Macroinvertebrate Monitoring
This section of the QAPP addresses the data quality objectives and requirements used to decide if macroinvertebrate monitoring data are acceptable to use in program reporting and the MiCorps online database. This is a critical section of the QAPP, has direct implications for program methods and should be viewed as the foundation of the QAPP. Please consider the guidance in this section carefully. Each QAPP must discuss precision, bias, completeness, representativeness, and comparability. 

You will find below the suggested language for section A7. This wording can be used as is, but authors can choose to alter it slightly to achieve particular programmatic goals. The overall structure and emphasis on data quality, however, must be maintained.


Precision and Accuracy: 

Accuracy is the degree of agreement between the sampling result and the true value of the parameter or condition being measured. Accuracy is most affected by the equipment and the procedure used to measure the parameter. Precision refers to how well you can reproduce the result on the same sample, regardless of accuracy. 

The purpose of this project is to gauge stream health by measuring the total diversity of macroinvertebrate taxa. Since there is inherent variability in stream systems and program resources do not allow program managers to perform multiple independent (duplicate) collections of the sampling sites, our goal for precision and accuracy is conservative. A given site’s MiCorps Water Quality Rating (WQR) score and diversity measures will be noted as “preliminary” until five spring sampling events and five fall sampling events have been completed. 

Precision and accuracy will be maintained through following standardized MiCorps procedures (see Appendix A) and regular trainings of both staff and volunteers (see A8).

If you have already conducted a side by side with MiCorps, change this paragraph to the past tense.
The Program Manager will also conduct a method validation review (the “side-by-side” visit) with the MiCorps staff. This happens prior to the first volunteer leader training session. This review consists of MiCorps staff supervising the Program Manager’s macroinvertebrate sampling and sorting methodology to ensure that they are consistent with MiCorps protocol. All cases of collecting deficiencies are promptly followed (during that visit) by additional training in the deficient tasks and a subsequent method validation review may be scheduled for the following collecting season. Upon request, MiCorps staff may also verify the accuracy of the program’s macroinvertebrate identification. If a problem arises with a subset of macroinvertebrates, a thorough check may be requested.

The side-by-side visit was held on xxx with MiCorps VSMP Manager Dr. Paul Steen. (delete this if the side by side has not happened yet)
 
Precision and accuracy will be maintained through careful macroinvertebrate identification. Volunteers may identify macroinvertebrates in the field, but these identifications and counts are not official. All macroinvertebrate samples are stored in alcohol (ethanol or isopropanol) to be identified at a later identification session, when the macroinvertebrates have died. All field identifications and counts will be checked by an ID expert with access to a scope, keys, and field guides. ID experts can be trained volunteers or staff. Volunteers can be designated as ID Experts as determined by the judgment of the Program Manager. 

The Program Manager will check at least 10% of the specimens processed by the ID experts to verify results (with a concentration on hard to identify taxa). If more than 10% of specimens checked were misidentified, then the Program Manager will review all the specimens processed by that expert and reassess if that person should be considered an expert for future sampling events. 

Bias 
Program Managers shall evaluate samples for potential bias or error associated with field collection. Each sample shall be assessed as follows:

Decide if your organization conducts identification to the order level or family level.
If identifying down to the order level:
Each sample is identified to MiCorps order level, as seen in the datasheet in Appendix XX. The following metrics are calculated for each sample: Abundance, MiCorps Water Quality Rating (WQR), Total Diversity (defined as the number of lines filled out on the MiCorps Order level datasheet) and Sensitive Insect Diversity (defined as the number of lines filled out on the datasheet with a tolerance rating of 3 or less). 

If identifying down to the family level:
Each sample is identified to MiCorps family level, as seen in the datasheet in Appendix XX. The following metrics are calculated for the sample: Abundance, MiCorps Water Quality Rating (WQR), Total Diversity (defined as the number of lines filled out on the MiCorps Family level datasheet), EPT Diversity (defined as the number of lines filled out on the datasheet for Ephemeroptera, Plecoptera, and Trichoptera), and Sensitive Insect Diversity (defined as the number of lines filled out on the datasheet with a tolerance rating of 3 or less). 

(If you use other metrics, include those as well)

For each sample site, the program manager calculates a long term median for each of the metrics defined above. The median is calculated with the following caveats:
1) Seasonal differences: Seasonal differences of weather and timing of the macroinvertebrate life cycle results in fall and spring macroinvertebrates results potentially being quite different. When conducting these data checks, the program manager must process the seasons independently from each other. In other words, there are fall results and there are spring results for each sample site, and they don’t mix.
2) Variability: Macroinvertebrate sampling results have a high level of variability. To ensure a complete enough data set, at least five measurements are needed to determine the median (for each season). 

For each sample, the program manager checks if any metric has a relative deviation exceeding ±40% of the metric’s median calculated in the step above. If so, this sample is flagged for further review. This QA process is hereafter referred to as the 40% relative difference check.

If a site is known to have undergone a substantial change in condition due to external influences (e.g., dam removal, major pollution event, or significant watershed alteration), the full historical record will not be used. Instead, the comparison baseline will be limited to data representing the site’s current ecological condition.

If the sample is flagged for review, then the Program Manager needs to conduct a more thorough investigation to determine if a team or individual is at fault or if this issue is a Representativeness problem (see below). The Manager should talk with the teams to understand if any procedure was not correctly followed and to ensure that the sample was taken at the right location. If the Program Manager determines any delinquencies, the sample should be struck from the long-term record of the site. If the Program Manager cannot determine any problems with the sample, it can be retained in the long-term record and submitted to the MiCorps online database. 

The Program Manager may also choose to send a new team to resample the flagged site within two weeks, and then follow up with one of the two decisions below:
1) If a change is confirmed, the data from the original sample should be retained. The site should become a high priority for the next scheduled collection for further confirmation. The new sample can be discarded.
2) If the change is not confirmed, the original sample should be discarded. The new sample can be kept in the official data record, provided it falls within the 40% benchmarks.

For teams or individuals with repeated flagged samples, the Program Manager should accompany them to observe their collection techniques and note any divergence from protocols. Teams or individuals that are not properly following protocols must be retrained in the relevant methods.
 
If the same group of people regularly go to the same sample site, to prevent systematic team bias a different team will sample there at least once every three years. The samples by the substitute group should be evaluated against the data record of the primary group using the 40% relative difference technique. If the data point falls outside of 40%, then the program manager needs to consider if the primary team is at fault, the substitute group is at fault, temporary conditions (like weather) have interfered with the sample, or the site is actively changing. 

(MiCorps tip—It is better for QA procedures to have different teams, composed of different people, always going to different sites. By randomizing these decisions, this ensures that 1 set team will not be able to consistently bias the data at a particular location. However, this is the Program Manager’s decision. If a Program Manager decides to allow for set teams at set locations, they must enforce a different team checking the location at least once every three years).

When not enough data has yet been collected: If five samples from the same season have not yet been collected for a site, the program manager can run the 40% relative difference check, but must consider all analysis to be preliminary, not strike any results, and submit all data to MiCorps. In the future, after at least five samples per season have been collected, older samples can be checked through this process and possibly removed from the data record if they violate these QA standards.

Representativeness

Study sites were selected to represent the diversity of wadeable and accessible stream types found within the [watersheds of interest]. At each site, all available habitat types will be sampled and documented to ensure that the full range of organisms present is adequately represented. Habitats are sampled in proportion to their relative abundance within the site, providing a representative characterization of the aquatic community. Data generated through the monitoring program will be used to characterize the biological integrity and overall ecological condition of the contributing watershed.

Sampling after certain weather conditions (storms, floods, droughts) may result in samples not being representative of the normal stream conditions. The Program Manager will compare suspect samples to the long-term record in a similar way to checking Bias (see above). The current year’s metrics are compared to the metric medians of the full available site record. A relative deviation exceeding ±40% of the median is flagged for review. 

If a site is known to have undergone a substantial change in condition due to external influences (e.g., dam removal, major pollution event, or significant watershed alteration), the full seasonal record will not be used. Instead, the comparison baseline will be limited to data representing the site’s current ecological condition.

If the sample is flagged for review and the Program Manager agrees that the sample was not collected in representative conditions, the Program Manager can be excluded from the long-term data record (though it can be included in an “outlier” database.) The sample should not be submitted to MiCorps online database. The Program Manager may also choose to send a new team to resample the flagged site within two weeks. If a change is confirmed, the site becomes a high priority for the next scheduled collection for further confirmation. 

The Program Manager can consult with MiCorps Program Manager Dr. Steen if they want an independent determination as to the representativeness of the sample. 

(Note on data analysis: MiCorps provides an excel file to help organizations conduct these 40% relative difference checks and will teach staff how to use it at the annual training.)

Comparability
Comparability represents how well data from one stream or study site can be compared to data from another, or how well a sample taken in one year can compare to a sample taken in the next year. Data compatibility within [Your organization] is the highest priority. Secondarily, MiCorps desires samples taken by one MiCorps organization to be comparable to another organization. Consistent adherence to MiCorps protocol, consistent training, and consistent timing of samples facilitate this comparability.

Consistent Protocols:
All staff and volunteers participating in MiCorps monitoring statewide follow the same sampling methods, use the same units of reporting (WQR, abundance, and diversity metrics), and use the 40% relative difference technique as a data quality check. 

Consistent Training:
When a new program manager or other staff member begins work related to MiCorps, they will carry out MiCorps program training as more fully described in A8.

Consistent Timing:
MiCorps organizations sample in the fall and spring. Year to year, [Your organization] will hold monitoring within the same annual two-week time frame to ensure comparability. [Your organization] conducts their fall sampling from [two-week range you have decided] and their spring sampling from [two-week range you have decided]. 

(Optimally, sample everything on the same day to achieve highest comparability, but this is not required)

Statewide, MiCorps does not expect all organizations to hold the sampling during the same two-week time frame, given the range of weather conditions across Michigan in the spring and fall. 

Completeness
Completeness is a measure of the amount of valid data obtained versus the amount expected to be obtained as a specified in the original sampling design. It is usually expressed as a percentage. For example, if 10 samples were scheduled but the Program Manger only has 7 valid samples after the 40% relative difference check due to bad weather, poor sampling, or broken equipment, the completeness record would be 70%.

Following a quality assurance review of all collected and analyzed data, data completeness is assessed by dividing the number of measurements judged valid by the number of total measurements performed. The data quality objective for Completeness for each parameter for each sampling event is 90%. If the program does not meet this standard, the Program Manager will consult with MiCorps staff to determine the main causes of data invalidation and develop a course of action to improve the completeness of future sampling events.

A7-2.	Data Quality Objectives for Stream Habitat Assessments
This section of the QAPP addresses the data quality objectives and requirements used to decide if stream habitat assessment data are acceptable for use in program reporting and the MiCorps online database. The guidance in this section describes how precision, bias, completeness, representativeness, and comparability will be addressed.

Stream habitat assessments are intended to characterize the physical structure of the stream channel and riparian corridor and provide context for interpreting biological monitoring results. Because many habitat characteristics cannot be measured directly with instruments, trained visual assessment using standardized scoring criteria provides an efficient and widely accepted method for evaluating stream condition. 

Stream habitat assessments are conducted following standardized MiCorps procedures (see Appendix X). These procedures evaluate multiple physical habitat characteristics of the stream channel and riparian corridor. Individual parameters are scored according to condition categories described in the MiCorps Stream Habitat Assessment Procedure. The resulting scores provide an overall characterization of stream habitat quality at the monitoring site.

Precision and Accuracy
Accuracy is the degree of agreement between the observed condition and the true condition of the stream habitat being assessed. Precision refers to how consistently different observers assign similar scores to the same habitat features.

Because stream habitat assessments involve qualitative scoring, the primary method for maintaining precision and accuracy is standardized training and calibration of observers.

Precision and accuracy will be maintained through the following procedures:

All staff and volunteers conducting habitat assessments will be trained in the MiCorps Stream Habitat Assessment protocol prior to conducting independent assessments. Training includes review of scoring criteria, discussion of example conditions, and practice scoring at least two different stream types in the field. When feasible, two groups may independently score the same reach during training events. Scores will be compared to ensure that observers are applying the scoring criteria consistently.

If you have already conducted a side by side with MiCorps, change this paragraph to the past tense.
The Program Manager will conduct a method validation review (“side-by-side” visit) with MiCorps staff prior to staff and volunteer conducting assessments. During this review, MiCorps staff will observe the Program Manager conducting a full habitat assessment and verify that the procedures and scoring interpretations are consistent with MiCorps protocol. If deficiencies are observed, additional training will be conducted during the visit. A follow-up validation review may be scheduled if necessary.

The side-by-side visit was held on xxx with MiCorps VSMP Manager Dr. Paul Steen. (delete this if the side-by-side has not yet occurred)

The Program Manager will periodically accompany volunteer teams in the field to observe their assessment methods and ensure adherence to protocol. If deviations from the protocol are observed, the team will receive additional training before conducting future assessments. (Alter this if staff plan on being at every habitat assessment, which is often the case).


Bias
Bias refers to systematic error in the assessment process that consistently shifts habitat scores higher or lower than the true condition.

Potential sources of bias in habitat assessments include observer interpretation of scoring criteria, inconsistent selection of the assessment reach, or failure to examine the entire required reach length.

To evaluate potential bias, the Program Manager will periodically review habitat scores for each site and compare them with the historical record. Failure to meet any of these criteria means the assessment should be flagged for review. Like macroinvertebrates, at least five data points should be available to calculate a median.
1) Streambed Substrate categories (section B of the assessment or IV-A, Transects and Pebble Counts) should be within 20% of the long-term median. 
2) Bank stability and erosion (section C of the assessment) should be within 2 points of the long-term median of the site.
3) Riparian Zone (section E of the assessment) should be within 2 points of the long-term median of the site.

If a sample is flagged for review, the Program Manager will investigate possible causes, including but not limited to:
1) whether the assessment reach was correctly located;
2) whether the protocol was followed;
3) whether environmental conditions (recent storms, drought, or seasonal vegetation differences) affected the scoring;
4) whether the site has experienced real habitat change.

If the Program Manager determines that procedures were not followed correctly, the data point may be excluded from the long-term record. If no procedural issues are identified, the sample may be retained as a valid reflection of changing habitat conditions. 

(FYI- changing habitat conditions are a very normal occurrence. These data checks ensure you are looking at the data from both a data quality perspective but also to help you understand where changes are actually happening).

The Program Manager may also choose to have another team revisit the site within two weeks to conduct a confirmatory habitat assessment.

To reduce systematic observer bias, the Program Manager may periodically rotate teams among monitoring sites. If the same team regularly monitors a particular site, a different team will assess that site at least once every three assessments to evaluate potential team-specific bias.

Representativeness
Representativeness refers to how well the habitat assessment reflects the true physical conditions of the monitored stream reach.

Monitoring sites were selected to represent the variety of stream types within the [watersheds of interest]. Each assessment evaluates a standardized reach length (300 feet) according to MiCorps protocol to ensure that the full range of habitat conditions present at the site is considered.

Assessments may be affected by unusual environmental conditions such as recent floods, ice damage, severe drought, or temporary disturbances (construction activity, fallen trees, etc.). If these conditions are present, they may reduce the representativeness of the assessment.

When unusual conditions are suspected, the Program Manager will compare the current habitat score to the historical record using the same review process described under Bias. If the Program Manager determines that the assessment does not represent typical stream conditions, the sample may be excluded from the long-term data record and not entered in the MiCorps online database. Such data may be retained separately as an “outlier” observation.

The Program Manager may also schedule a follow-up assessment at the site once conditions have stabilized.

The Program Manager may consult with the MiCorps Program Manager if an independent determination of representativeness is needed.

Comparability
Comparability represents how well habitat data from one site or year can be compared with another.

Maintaining comparability is particularly important in volunteer monitoring programs where multiple observers may collect data over time. Comparability will be maintained through the following measures.

Consistent Protocols
All habitat assessments conducted within the program follow the standardized MiCorps Stream Habitat Assessment Procedure. This ensures that all sites are evaluated using the same parameters, scoring criteria, and reach length.

Consistent Training
All staff and volunteers participating in the program receive standardized training prior to conducting assessments. Refresher trainings should be conducted every year that assessments occur [it is assumed they occur every three years, but some groups do it more] to reinforce scoring consistency and address questions from field experience.

When a new program manager or other staff member begins work related to MiCorps, they will carry out MiCorps program training as more fully described in A8.

Consistent Timing
Habitat assessments will generally be conducted during similar seasonal conditions each year to minimize variability associated with vegetation growth, leaf cover, or seasonal channel conditions. Habitat assessments will be held in the summer and conducted at least once every three years. 

(The timing and frequency of habitat assessments is up to the Program Manager. If there is cause to think habitat is changing rapidly, Program Managers can opt for more frequent assessments. Summer is suggested and not required).

Completeness
Completeness refers to the proportion of planned assessments that are successfully completed and recorded according to protocol.

The goal of the monitoring program is to complete habitat assessments at all designated monitoring sites during each scheduled sampling year. If a site cannot be assessed due to unsafe conditions, access restrictions, or extreme environmental conditions, the Program Manager will document the reason and schedule the site for reassessment as soon as possible.

All completed habitat assessments will be reviewed by the Program Manager prior to submission to the MiCorps database to ensure that:
• all scoring categories are completed
• required field notes are recorded
• the assessment reach was correctly identified
• the protocol was followed

Incomplete or improperly documented assessments will not be submitted to the MiCorps database.

A8.	Special Training/Certifications
Identify any specialized training or certifications that are required. MiCorps training or equivalent (which occurs each summer) should be included for program managers and other key staff. Volunteer team leaders should be trained for macroinvertebrate and habitat assessment by the program manager (or other program leader). Program Managers should be retraining their key volunteer leaders (such as their collectors) every three years. General volunteers do not need to be retrained (they can learn on the job).
You may choose to conduct a habitat analysis training at the same time as your macroinvertebrate training, or leave this for a future event (like a special summer outing).

When a new program manager or other staff member begins work related to MiCorps, they will review the recorded training materials available on the MiCorps website as part of their onboarding process. As funding and scheduling permit, new staff will also attend a live training session or MiCorps conference to further develop program knowledge, maintain consistency with statewide protocols, and build working relationships with central MiCorps staff. (List the staff and when they were trained.)

General volunteers (children and those not collecting or leading teams) do not need special training. They will be given instructions before and during each monitoring event.

The Program Manager will train volunteer team leaders (including Collectors) prior to participating in a monitoring event and retrained every three years (at a minimum). Techniques under review shall include:
· Proper length of time for macroinvertebrate collecting and picking;
· collecting style (must be thorough and vigorous);
· habitat diversity (must include all available habitats and be thorough in each one; must sample habitat in proportion to the relative abundance);
· picking style (teams must pick thoroughly through all materials collected and pick all sizes and types of macroinvertebrates);
· keeping all the variety of sizes and types of organisms (to ensure that diversity and abundance at site is represented in the sample);
· transfer of collected macroinvertebrates from the net to the sample jars (specimens must be properly handled and jars correctly labeled).

The Program Manager will train volunteers conducting Stream Habitat Assessments no more than two weeks prior to field assessments to ensure familiarity with the protocol. Because assessments are conducted only once every three years, all participants will be retrained during each assessment season. While non-trained participants are welcome to be on site for Habitat Assessments, only trained individuals are allowed to contribute answers.

SECTION B: PROGRAM DESIGN AND PROCEDURES 
B1.	Study Design and Methods

Describe your study design, for both macroinvertebrate monitoring and stream habitat assessment. The following information is mandatory, but it is also sufficient to reference other QAPP locations where the topic has already been discussed in more detail.
· Abbreviated description of the study methods and a link to Appendix with the full methods;
· Frequency and time frame of monitoring;
· List of sampling equipment;
· Chain of custody of the samples and datasheets;
· Methods used to preserve the macroinvertebrate collections;
· How macroinvertebrate identification takes place, including the taxonomic level at which the identification occurs;
· How to prevent contamination from sites previously sampled with the same equipment (e.g.,waders and net).
· List of sites, including MiCorps database identifier and Latitude/Longitude coordinates.
· The MiCorps database identifier can be created by each organization. It needs to be a unique identifier statewide, and is typically a prefix followed by a number.
· For example, HRWC-1 is the Huron River Watershed Council’s site number 1.
· If you are a conservation district, it could be the County name, i.e. Barry-1.
· To make sure your prefix is unique, consult with Dr. Steen before picking it.
· Latitude/Longitude needs to be in decimal degrees with four digits. Four digits is enough specificity to pull up the precise location on online maps. 
i.e. 42.7151, -84.5298
· A watershed map locating all study sites (embedded in the text or put in as an Appendix).

The following sample language incorporates all of the above except for the site list and map. You should alter it to be more accurate to how your organization will run the monitoring. Small deviations from the language below are normal and expected—every organization runs the event a little differently. If you propose something that deviates from official MiCorps protocol, Dr. Steen will ask you to change it in the review process.

Benthic Macroinvertebrate sampling
[Organization] conducts a volunteer-based benthic macroinvertebrate monitoring program. A short description of the procedure and equipment is included below, with the full procedures include as Appendix XX. The benthic macroinvertebrate population is sampled in both the fall and the spring, within a 2-week period, as described in A7: Comparability.

The process uses the following sampling equipment. 
· Net
· Waders
· Etc.

To sample the benthic community, the Collector will work 35-45 minutes, across a 300 length of stream, working in an upstream direction. If two Collectors work in tandem, their combined effort should also be between 35-45 minutes. The range in time is to account for difference in stream width and wading difficulty.

Along the way, the Collector takes multiple samples from each habitat type present at the site, including riffle, rocks or other large objects, leaf packs, submerged vegetation or roots, and depositional areas, using a D-frame kicknet and their hands. The Collector should sample every habitat type available but simultaneously should also proportionally sample the habitat types based on their relative abundance (i.e., The collector gets that mucky scoop on the edge, but if most of the habitat is riffle, they should concentrate on the riffles. This is a qualitative judgment call).

During the collection, the Collector will provide information to the Streamside Leader in response to questions on the data sheet including all habitat types sampled, the state of the stream, and any changes in methodology or unusual observations.

[Some organizations have pickers on the bank, picking as the collecting occurs. If this is the case, use these paragraphs]:

The Collector will transfer material from the net into white sorting pans or trays held by the rest of the team waiting on the bank. Pickers will add a small amount of water to encourage movement of the macroinvertebrates and then remove representative specimens from the pans, placing them into jars containing 70% ethanol for later identification. Picking will not continue for more than 60 minutes. Volunteers will strive to collect 100–200 specimens from each site while maintaining the relative proportions of taxa observed in the sample. Because volunteers are often not trained in macroinvertebrate identification and may not know the potential diversity present in the system, maintaining these proportions is necessarily based on best professional judgment.

[Some organizations transfer material from nets into five gallon buckets, and then do the picking afterwards. This is an acceptable approach, and if you do this, use the paragraph below instead]:

While collecting, the Collector will transfer material from the net into a bucket. After sampling is complete, the bucket will be brought to a central location with tables or other suitable work surfaces. Pickers will stir the contents to loosen macroinvertebrates from the debris and use aquarium nets to transfer small portions of the material into white sorting pans containing a small amount of water. Representative specimens will then be removed from the pans and placed into jars containing 70% ethanol for later identification. Picking will not continue for more than 60 minutes. Volunteers will strive to collect 100–200 specimens from each site while maintaining the relative proportions of taxa observed in the sample. Because volunteers are often not trained in macroinvertebrate identification and may not know the potential diversity present in the system, maintaining these proportions is necessarily based on best professional judgment.

A team leader will instruct and assist other team members in detecting and picking macroinvertebrates from the sorting pans. Team members will be reminded to examine the undersides of bark and other debris and to inspect cases or structures constructed from sticks or other substrates. The team leader will also help ensure that specimens are collected in a manner that maintains the relative proportions of taxa present in the sample.

Potential sources of variability, including weather conditions, stream flow differences, seasonal influences, and site-specific characteristics, will be noted on the datasheet for each sampling event. The datasheet also provides space to document unusual procedures, accidents, or other circumstances that may affect the results, such as the accidental loss of part of the sample through spillage. Any deviations from standard procedures will be described on the datasheet (see Appendix XX).

All sample jars must have a prewritten or laser-printed label including date, location, name of collector, and number of jars containing the collection from this site. The label is placed inside the jar and not taped to the jar. The data sheet also states the number of jars containing the collection from this site. A team Leader is responsible for labeling and securely closing the jars and returning all jars and all equipment to the Program Manager. 

Upon return to the Program building, the collections are checked for labels, the data sheets are checked for completeness and for correct information on the number of jars containing the collection from the site, and the jars are secured together with a rubber band and site label and placed together in one box. They are stored in the office until they are examined and counted on the day of identification [Same day, one or two weeks later, months later, as preferred by the organization.] 

The data sheets are used on the identification day, after which they are scanned/photographed and remain on file indefinitely. At the time of identifying the sample, the sample identifier checks the data sheet and jars to ensure that all the jars, and only the jars, from that collection are present prior to emptying them into a white pan for sorting. If any specimens are separated from the pan during identification, a site label accompanies them. 

For identification, volunteers sort all individuals from a single jar into look-alike groups, and then are joined by an identification expert who confirms the sorting and provides identification of the taxa present. This program identifies insects down to the [Order or Family] level as indicated on the datasheet in Appendix XX.

When identification of a sample is complete, the entire collection is placed in a single jar of fresh alcohol with a poly-seal cap and a printed label inside the jar and stored at the program office for at least five years. The alcohol is carefully changed (to avoid losing small specimens) in the jars every few years. 

Note: MiCorps requires storing samples for at least five years. Indefinite storage is best, or donating the samples to a museum, but it is understood that storage space may be limited.

Identifications are verified by the Program Manager per section A7 as a data quality check.

Stream Habitat Assessments
The Stream Habitat Assessment is a critical piece of the monitoring process and will be used to monitor changes in stream habitat over time, which may cause in changes in water quality and macroinvertebrate diversity. Staff and volunteers will conduct the habitat analysis as with the timing as previously given in A7-2.

The Habitat Assessment will follow the procedure and datasheet given in Appendix XX. A site sketch will accompany the assessment. Habitat Assessments are typically conducted every three years at a separate event than the macroinvertebrate monitoring.

List of equipment
· Depth stick (divided by increments of feet and tenths of feet.)
· Reel tape measure ((divided by increments of feet and tenths of feet.)
· Stakes to secure tape measure
· Clipboard, pencils, datasheets

As many of the parameters within the Habitat Assessment are qualitative, personal bias is inherent. To account for bias and personal discrepancies, Streamside leaders will have on hand a copy of MiCorps Stream Monitoring Procedures, which details the qualitative criteria, and helps clarify questions. Streamside leaders will read questions aloud to their group and form consensus on question answers. Since the information reviewed in the Habitat Assessment hold considerable educational value for volunteers and the goals of the MiCorps program, it is important that Streamside Leaders inform other group members of the purpose of the Assessment and encourage feedback from the group. However, final decisions on the scoring remains the responsibility of only those team members who have undergone the volunteer training and have been certified by the Program Manager. All final Habitat Assessment data sheets will be reviewed by the Project Manager for correctness and completeness. There are places on the data sheet to record unusual procedures or accidents. Any variation in procedure should be explained on the data sheet.
As a critical role of the Habitat Assessment is to inform us of any areas of habitat degradation that could impact water quality, any concerns noted in the data sheet will be reviewed by the Project Manager and appropriate action will be taken to resolve and/or address noted concerns including informing appropriate authorities.

After Monitoring is Complete
After macroinvertebrate monitoring or habitat assessments are complete at any site, the equipment is inspected, cleaned, and sanitized with a dilute bleach (or whatever you use like Formula 409) prior to reusing as described more fully in B2.


B2.	Instrument/Equipment Testing, Inspection, and Maintenance 

Equipment used in the monitoring program should be listed in section B1. B2 should be the section that describes the testing, inspection, and maintenance procedures for the equipment. MiCorps requires sections on equipment maintenance and invasive species prevention through inspection and cleaning. Include the individual(s) responsible for inspection and maintenance. Indicate how deficiencies will be resolved and documented. Note where the equipment is stored.

Equipment Storage and Maintenance:
All monitoring is stored at [different for each group]. After each monitoring event, the Program Manager will inspect the equipment and fix it as necessary to achieve these goals:
1) D-Nets are firmly attached to poles and free of holes;
2) Collection jars are firmly secured with poly-seal tops to prevent evaporation;
3) Forceps have tips that meet;
4) Waders are clean, dry, and do not leak;
5) Etc—include what is appropriate.

Equipment Cleaning and Disinfection:

Program Managers and/or their designated volunteers will do the following:

1) Conduct a visual inspection of gear before and after any sampling; thoroughly inspect and remove all plants, dirt and mud, and any other visible debris like seeds, shoots, animals, insects, and eggs from clothing and equipment.
2) If going to another site on the same sampling day, disinfect with dilute bleach and allow to sit for 10 minutes before rinsing with tap water and towel dry all equipment before leaving the site.
3) After sampling is done for the day, let dry for at least 5 days before using gear again. If necessary, Team Leaders should use high pressure hot washes to clean monitoring equipment if areas are known to be infected by invasive species.
4) Be on particular lookout for New Zealand mud snails and other invasive species that are not yet widely distributed. 
5) Additional details can be found in the MiCorps Volunteer Monitoring Invasive Species Prevention Kit Use Guide which is located with monitoring supplies, or https://www.hrwc.org/volunteer/decontaminate/) 

Note: Formula 409 is particularly good against New Zealand mudsnails, while dilute bleach is a good all-purpose disinfectant. Program Managers should use 409 if NZ mudsnails are known to be in their streams. 

B3.	Inspection/Acceptance for Supplies and Consumables
Prepare a list of consumable monitoring supplies (jars and ethanol, for example). Record when they were purchased and dates when they should be replaced. Note criteria for acceptance for use in the program, along with any procedures for storage and retrieval and who is responsible for this activity.

B4.	Non-direct Measurements
This section is not necessary for most programs and will not affect QAPP approval. Summarize any data or information that is used in conjunction with volunteer collected data but you did not measure directly (e.g. model outputs, data from agency databases, etc.). The specific use should be described along with acceptance criteria and the nature of its uncertainty.

B5.	Data Management
The following items are required for this section. It is appropriate to reference other parts of the QAPP if the information is described in more detail elsewhere, including the Appendices. 
1) Indicate how data and records will be maintained and reported.
2) Include the method of data storage and back up and who (list title) will be responsible for maintaining records. 
3) Identify how long and where records will be maintained. 
4) Describe the system that you will use to store and manage the monitoring data from field collection to analysis. 
5) Include locations of storage, details about how the data is handled at each step and the individuals responsible for each step. 
6) Also include the name or description of the database management software (e.g. Excel, etc.) that will be used to store and analyze the study data.
7) Describe (or reference) any metrics, indicators or other measures that will be calculated from the raw field or lab data and include methods of computation. Include units of measure if applicable.
8) Describe statistical analyses used to analyze the aquatic community data. 

The following explanation addresses each of these required points.

After every collection event and subsequent ID session, the program manager or a single, trained volunteer will enter the results from data sheets into the Excel sheet provided by MiCorps. This Excel sheet is used for long-term storage and analysis and is saved in [Organization’s] computer files, which is backed up in the cloud. After data entry, the data sheets will be scanned or photographed and stored into the computer files for a period of at least five years. The paper sheets will be recycled/thrown out.

In the Excel sheet, metrics will be calculated from the raw data and checked with MiCorps 40% relative difference procedures. Flagged data will require followup considerations. The metrics and analysis are explained fully in A7.


For manual entry:
At least annually, data will be transferred from the Excel sheet into the online MiCorps database by the program manager or a single, trained volunteer. After MiCorps database entry, the data entry should be reviewed for errors by comparing the database entry to the field data sheets/Excel.

For automatic entry, after MiCorps builds the system (as of June 2026, this system is not yet available):
At least annually, the program will make a copy of the Excel sheet, delete out all data that has previously been submitted to the MiCorps database, and keep the data which has not yet been submitted. The sheet will be saved as a .csv and emailed to Dr. Steen, MiCorps Stream Program Manager, who will do a bulk upload of the data into the MiCorps database.



SECTION C: System Assessment, Correction and Reporting
This section of the QAPP describes the performance and audits that will be used to assess the capability and performance of your program. Groups are welcome to follow the cookie cutter wording below but are welcome to change wording to meet their programmatic needs. It is appropriate to reference other parts of the QAPP if the information is described in more detail elsewhere, including the Appendices.

C1. Audits and Response Actions
Volunteer team leaders (such as Collectors, Streamside Leaders) trained by the Program Manager ensure that quality assurance protocols during the sampling events are followed and they report any issues possibly affecting data quality. When significant issues are reported, the Program Manager may accompany groups in future monitoring events to perform verify the quality of work by the volunteer team and may conduct their own independent sampling. 

If deviation from the QAPP is noted at any point in the sampling or data management process, the affected samples will be flagged and brought to the attention of the Program Manager and the team that collected the sample. Re-sampling is conducted as long as the deviation is noted soon after occurrence and volunteers are available (two week window). Otherwise, a gap must be left in the monitoring record and the cause noted. 

Details of the process for assessing data quality are outlined in section A7. Response to quality control problems is also included in section A7.

A program audit is conducted at least annually to evaluate the process of the project. The program audit consists of the Program Manager, any other participating staff, and optionally one or two active volunteers, and is a start to end review of the monitoring process and how things could be improved for the next year.

C2. Data Review, Verification, and Validation
This program uses the standard MiCorps data collection forms as shown in Appendix XX and XX. Program staff or a trained volunteer use spot-checking to ensure that forms are completely and correctly filled out. After data has been compiled and entered into a computer file or website, it is reverified with the raw data from field survey forms.

C3. Reconciliation with Data Quality Objectives
Data quality objectives are reviewed after each monitoring event to ensure that objectives are being met. Deviations from the data quality objectives are reported to the Program Manager and MiCorps staff for assessment and corrective action. Also, data quality issues are recorded as a comment in the database and as such are provided to the data users. Response to and reconciliation of problems that occur in data quality are outlined in Section A7.

C4. Reporting
Throughout the duration of this program, quality control reports should be submitted as needed to MiCorps staff (email is sufficient). Quality control reports provide information regarding problems or issues arising in quality control of the project. These could include but are not limited to: deviation from quality control methods outlined in this document relating to field data collection procedures, macroinvertebrate identification, data input, diversity calculations and statistical analyses. 

The Program Manager will generate annual data reports sharing results of the program with volunteers, special interest groups, local municipalities, and relevant state agencies. Data and reports are made available via the organization’s web page. 

All data collected under this program is public domain.
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