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3.0 List of Appendices & Tables
3.1 List of Appendices & Tables
Appendix A:  Enter title or description of attachment.
Appendix B:  Enter title or description of attachment.
Appendix C:  Enter title or description of attachment.
Appendix D:  Enter title or description of attachment.
3.2 List of Tables
Table 1:  Enter title of table.
Table 2:  Enter title of table.
Table 3:  Enter title of table.
Table 4:  Enter title of table.
3.3 Distribution List
Type the name of the IDEM QA Manager, IDEM NPS Quality Assurance Manager 

Watershed Planning & Restoration Section

Indiana Department of Environmental Management

100 North Senate Avenue

MC 65-44 IGCN 1255

Indianapolis, IN 46204-2251
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Indiana Department of Environmental Management
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4.0 Project Task/or Organization
Include an organizational chart showing relationships and line of communication among project personnel. Identify individual responsibility for maintaining the official approved QAPP. Include contact information
4.1 Key Personnel
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
Enter individual's name and/or position title: 

Enter individual's contact information, including telephone number and e-mail address:
Describe or list this individual's specific roles and responsibilities with respect to this study:
4.2 Project Organization Chart
Describe all lines of authority within your project (i.e. who reports to whom) and/or attach an organizational chart. If attaching an organizational chart, include a reference to it in this section.
5.0 Special Training Needs/Certification & Qualifications
Include documentation and/or description here or reference attachments in appendix. 
6.0 Problem Definition/Background

6.1 Problem Statement
Describe water quality problem , include a background, a list of known pollutants,identify critical areas, stream reach on the 303d listings, and data gaps.
6.2 Historical & Background Information

7.0 Process Design

7.1 Study Site Description
Identify historical data including sources (IDEM WAPB, TMDL, Health Departments, Volunteer, etc). Discuss secondary data sources. Secondary data requires information such as: source, spacial information, dates, methods, and comments on DQIs, 
8.0 Quality Objectives & Criteria for Measurement Data
8. 1 Goal Statements & Objective Statements
Describe project task, identify data gaps and secondary data to be used to achieve project goals. State monitoring goals and objectives clear and concisely and they must agree with the contract goals. Answer questions: who, what, when, where, how & explain. 
Monitoring Goal Statement 1
Objective Statement (SMART)

Objective Statement 

Objective Statement

Monitoring Goal Statement 2
Objective Statement

Objective Statement

Objective Statement
8.2 Study Site
Describe the study area and specific sampling locations if chosen. If sampling locations have not been chosen, clearly describe the rationale to be used in selecting sampling locations. Reference sites to critical areas in the watershed management plan and future BMP installations. Include a reference here to the study area and sampling location map(s) to be attached to the QAPP. Note that all maps should include watershed boundaries, sample sites, title, a north arrow, a scale, a legend (if applicable), and  geographic/other features relevant to your study. Provide a summary description of each site including locational information (decimal degrees or latitude and logitude) and surrounding land uses. Other informational tools such as: photographic surveys, construction site impact, habitat assessments, that will provide environmental information should be included.
8.3 Sampling Design
Describe your sampling approach and how this approach will enable you to meet each of your stated goals and objectives. Include the type of monitoring you will do, when and how often you will sample, which parameters will be measured in the field and/or analyzed in a laboratory. Sampling design could include: directed sampling (judgemental), and probability-based (simple random, systematic/grid, stratified, composite). Include parameters measured by field instruments and/or in an analytical laboratory and additional samples collected for quality control for both field and analytical laboratory analysis.
8.4 Study Timetable
Include a schedule for your study that indicates all key activities (start and end dates, sampling events, analyses, reporting of results, etc.). Also include frequency of parameters measured and site location, if not previously provided.  Describe any potential constraints on your monitoring activities that might effect your schedule and how you plan to deal with them. An example of a table that could be used is shown below. 
Table      : Study Schedule 

	Activity
	Start Date
	End Date

	Enter all key activities and/or milestones directly related to this study. 
	Enter a specific date or month and year.
	Enter a specific date or month and year.


Example Table of Study Schedule 

	Activity
	Start Date
	End Date

	Sample collection: DO, BOD, Temp, pH, TP, NO3, Turb, TDS, TSS, NH4, E. coli and flow. (monthly all sites, weekly-Feb thru July at sites 5 and 13)
	Jan. 2008
	Oct. 2011

	.Flow (monthly at sites: 1,5,6,13,15,16, 19, 23, 24, 25, 27, 30, 32, 33, 34, 36, 39, 40, 42)
	Jan. 2008
	Oct., 2011

	Macroinvertebrate collection (semi-annually all sites)
	Summer 2008
	Summer 2011

	Habitat Evaluation (twice all sites)
	Summer 2008
	Summer 2011

	Atrazine (sites 5 and13)
	Mar. 2008
	Jun. 2011

	Analysis (on-going)
	Jan. 2008
	Oct. 2011


9.0 Data Quality Indicators (for Measurement Data) 
9.1 Precision 

Describe the level of precision needed for each parameter to meet study goals. These data quality indicators (DQIs) may be stated in quantitative and/or qualitative terms. See EPA Volunteer QAPP Guidance for more information regarding DQIs for precision. 
Relative Percent Difference Equation:

Absolute value (Sample 1(S1) – Sample 2(S2)) / ((S1 + S2)/2) * 100 = RPD.   
A 5% collection of a field duplicate are required for chemical parameters, which is a minimum of 1 duplicate per 20 samples or 1 sample per sampling event if less than 20 samples. Laboratory analysis of lab duplicates should be referenced to the laboratory SOP or in an appendix. For biological and habitat samples, decribe how precision measurements will be collected.
List the limits or boundaries of the acceptable precision results in Section 15 under DQI Assessments.  
9.2 Accuracy and or Bias
Describe the level of accuracy needed for each parameter to meet study goals. These data quality Indicators (DQIs) may be stated in quantitative and/or qualitative terms.  See EPA QAPP Guidance for more information regarding equations that can be used to calculate accuracy. A minimum of five percent additional samples should be collected to determine bias. Bias in the field can be determined by collecting and analyzing field blanks. Accuracy should also be recorded for field instruments, biological samples, and habitat. Discuss any standards used to determine accuracy.
9.3 Completeness
Indicate in qualitative and/or quantitative terms the minimum amount of valid data needed for each parameter and from each sampling location to meet your study goals. See EPA's QAPP guidelines for more information regarding DQIs for completeness.
Describe how completeness will be calculated or otherwise determined for each parameter. Include any equation(s) used to calculate completeness. See EPA's QAPP guidelines for an example equation that can be used to calculate completeness.
Describe any potential constraints on your sampling and/or analytical activities that could realistically hamper your ability to collect the data you need.  
Table      : Data Quality Indicators
	Parameter
	Precision
	Accuracy
	Completeness

	Enter all applicable chemical and/or biological parameters to be measured.
	Indicate the level of precision you need and expect to achieve for each parameter to meet your study goals.
	Indicate the level of accuracy you need and expect to achieve for each parameter to meet your study goals.
	Indicate the minimum amount of valid data needed for each parameter in order to meet your study goals.


9.4 Representativeness
Briefly explain what makes your field measurements and/or samples collected for laboratory analysis representative of the conditions you are trying to measure.  Representativeness is the extent to which measurements actually represent the true environmental condition. 
9.5 Comparability 
Indicate whether the methods you will be using are common or EPA-approved methods for the parameters to be measured. Describe any unconventional methods to be used and/or any alterations to the standard/accepted methods you cite.
9.6 Sensitivity
Include detection limits or measurement ranges for methods used for sampling and analysis of results. SOPs or laboratory methods could be attached in appendix. 
Measurement range of reliable readings of an instrument or measuring device, as specified by the manufacturer (EPA Volunteer Monitoring Guide to QAPP)  and analytical method detection limits would be determinations of sensitivity and could be  included in a summary table. Include reference to table here.  
10.0 Non Direct (Secondary Data)
11.0 Monitoring Requirements

11.1 Monitoring Process Design
 Identify parameters or indicators and link monitoring design to goals and objectives. Clearly describe if sample will be analyzed by volunteer method analysis or analytical laboratory analysis  
11.2 Monitoring Methods
 Include the number of samples and frequency, date and/or time of year, list methods, equipment, SOPs, procedures, preparation, storage, containers, volume, preservative, holding times, and number of QC samples collected. For parameters to be measured in the field, indicate the equipment to be used including the make and model of each instrument. Also include the analytical method (Standard Method, EPA, ASTM, etc)  the instrument is using for each parameter. Listed information in a table. If information is included in a summary table please reference here. Below is a example of a table that could be used to summarize information for easy access.
Table      : Sampling Procedures 
	Parameter
	Sample Matrix
	Sampling Frequency
	Sampling Method
	Sample Container
	Sample Volume
	Holding Time

	Enter all applicable chemical and/or biological parameters to be measured.
	Indicate the type of matrix to be sampled or tested for each parameter.
	Indicate how often samples will be collected or field measurements will be taken for each parameter. 
	Describe and/or site sampling methods to be used for each parameter, including any sampling equipment and/or containers to be used. Also enter any field measurements to be taken, including the make and model of the equipment to be used. 
	Describe the sample containers to be used for each parameter or "In-Field" for those to be measured with field instruments.
	Indicate the volume of sample needed for analysis of each parameter or "IN-Field" for those to be measured with field instruments.
	Indicate the maximum holding time allowed for each parameter or "In-FIeld" for those to be measured with field instruments.


Example Table  of Sampling Procedures
	Parameter
	Sample Matrix
	Sampling Frequency
	Sampling Method
	Sample Container
	Sample Volume
	Holding Time

	DO
	water
	Monthly*
	Field Meter-Hach sensION156
	N/A
	N/A
	In field

	pH
	water
	Monthly*
	Field Meter-Hach sensION156
	N/A
	N/A
	In field

	TDS
	water
	Monthly*
	Field Meter-Hach sensION156
	N/A
	N/A
	In field

	Turb
	water
	Monthly*
	Field Meter-Hach 2100 Portable
	100mL vial
	100ml
	In field

	Temp
	water
	Monthly*
	Field Meter-Hach sensION156/ISCO 6712
	N/A
	N/A
	In field

	TP
	water
	Monthly*
	Grab Sample
	500mL plastic bottle
	25mL
	7 days

	TSS
	water
	Monthly*
	Grab Sample
	500mL plastic bottle
	25mL
	7 days

	NO3
	water
	Monthly*
	Grab Sample
	500mL plastic bottle
	25mL
	7 days

	NH4
	water
	Monthly*
	Grab Sample
	500mL plastic bottle
	25mL
	7 days

	BOD
	water
	Monthly*
	Grab Sample
	250mL dark bottle
	250mL
	24 hours

	E. coli
	water
	Monthly*
	Grab Sample
	250mL sterile plastic cup
	1mL
	8 hours

	Flow
	water
	Monthly*
	Global Water Flow Probe/ISCO 6712/HOBO Flow Monitor
	N/A
	N/A
	In field

	Habitat
	water
	Annually
	QHEI
	N/A
	N/A
	In field

	Macro invertebrate
	water
	Annually
	mIBI
	N/A
	N/A
	In field


11.3 Site Description
 Include a site map of each sampling location with other geographic features relevant to the study, unless already have provided one in appendix. Then reference location of appendix here.
11.4 Field QC Activities
 Include documentation and/or description here or reference attachments in appendix. 
12.0 Analytical Requirements

12.1 Analytical Methods 
Describe and list analytical methods to be used in the field and/or laboratory to convert samples into raw data. Include any sub-sampling and/or sample preparation required for sample analysis and the units of measurement for each parameter.  If information already provided in another section of in Appendix, please reference here.
Indicate the performance range/detection limits associated with each method and/or analytical equipment to be used. If already provided, reference table or appendix where information can be found.
Table      : Analytical Procedures
	Parameter
	Analytical Method
	Performance Range or        Detection Limits
	Units

	Enter all applicable chemical and/or biological parameters to be measured.
	Describe or cite the method and/or equipment used to analyze samples and/or measure each parameter. If using electronic field instruments, include the make and model of each.
	Indicate the range of measurements over which you can expect to achieve accurate results for each method to be used, or “NA” if performance range is not quantifiable.  
	Enter units of measurement for each parameter.


Example Table of Analytical Procedures
	Parameter
	Analytical Method
	Performance Range or        Detection Limits
	Units

	DO


	Hach sensION 156, Electronic Meter, EPA 360.1
	0 to 20; 0.1mg/l 


	mg/L



	TDS
	Hach sensION 156,Electronic Meter, EPA 130.1
	0 to 42;  0.1g/l
	g/L

	pH  
	Hach sensION 156, Electronic Meter, EPA 150.2
	-2 to 19.99;0.1SU
	Standard Units

	Turb
	Hach 2100P,Portable Meter, EPA 180.1
	0 to 1000; 0.1NTU
	NTU

	Temp
	Hach sensION 156, Electronic Meter, EPA 170.1

	-10 to 110; 0.1°C
	0C

	TP
	Hach DR 2500, Method 8190, EPA 360.3
	0.06 to 3.5 mg/l; 0.01mg/l
	mg/L

	NH4
	Hach DR 2500, Method 10023, EPA 350.1
	0.02 to 2.50mg/l;0.01mg/l
	Mg/l

	NO3, 
	Hach DR 2500, Method 10020, EPA 352.1
	0.2 to 30.0mg/l; 0.1mg/l
	mg/L

	TSS
	Hach DR 2500,Method 8006, EPA 160.2
	O to 750;0.1mg/l
	mg/l

	Atrazine
	Hach DR 2500, Method 10050
	<0.5ppb, >0.5 but<3.0ppb, >3.0ppb
	ppb

	BOD
	Hach BODTrak Users Manual
	0 to 20; 0.01mg/l
	mg/L

	E. coli
	Coliscan Easygel incubated at 35°C for 24 hours
	1 CFU/100ml
	CFU

	Flow
	Global Water Flow Probe/ISCO 6712/HOBO Flow Monitor Manuals
	0.1 to 30
	FPS

	Habitat
	QHEI
	N/A
	N/A

	macroinvertibrates
	IDEM Macro Program SOPs

Dufour, Ronda. (Undated)

Guide to Appropriate Metric Selection for Calculating the mIBI for IN Streams and Rivers.
	N/A
	N/A


12.2 Analytical QC Activities
DATA GENERATION & ACQUISITION

13.0 Sample Handling and Custody Requirements
Indicate whether any samples will be transported to another location for analysis.
If so, describe the step-by-step procedures involved in this transfer. Describe all information to be recorded on the chain-of-custody form and/or attach a sample form to the QAPP. If attaching a sample form, include a reference to it in this section.
14.0 Testing, Inspection Maintenance and Calibration 

Indicate what, if any field and/or laboratory equipment will require calibration and how often these calibrations will be performed.  If calibrating according to manufacturers' instructions, note that here. If not, describe the calibration procedures and/or attach instructions to the QAPP. If attaching instructions, include a reference to them in this section.
ASSESSMENTS/OVERSIGHT
15.0 Assessment/Oversight/Data Quality Assessment & Decision Rules 
15.1 Data Quality Indicators
Precision
Explain how you will determine whether your data meets the data quality indicators for precision described in Section 9, including how you will identify outliers in your data and your criteria for accepting and/or rejecting them.
Indicate whether you will use your data if precision goals are not met. If yes, Describe your methods for qualifying the data.
Accuracy/Bias
Explain how you will determine whether your data meets the data quality objectives for accuracy described in Section 9.
Indicate whether you will use your data if accuracy goals are not met. If yes, describe your methods for qualifying the data.  

Completeness

Explain how you will determine whether your data meets the data quality objectives for completeness described in Section 9.
Indicate whether you will use your data if completeness goals are not met. If yes, describe your methods for qualifying the data.  
15.2 Corrective Action
Describe any corrective measures you will use if the Quality Control Procedures described in Section 15 reveal problems in sampling and/or analyses. 
16.0 Performance and System Audits
Describe any audits to be performed during your study, including when and how often such audits will occur, the specific procedures and/or results to be examined and by whom. 
IDEM reserves the right to conduct external performance and/or systems audits of any component of this study.

17.0 Preventative Maintenance
Describe any preventative maintenance procedures for field and/or laboratory equipment, including when and how often during the study these procedures will be performed.
VALIDATION & USABILITY

18.0 Data Review, Verification, Validation and Reconciliation with DQIs.
18.1 Data Review and Verification 
Describe all the measures you will take in the field and/or laboratory to ensure your data meets the data quality indicators described in Section 2.
Indicate quality control samples and "in-control' limits, decision statements, acceptance or performace criteri, qualification flags, validation and definitions, and reconciliation procedures.  A example table is provided below for some of the items listed above.
Table      : Quality Control Procedures
	Quality Control Procedure
	Field (Yes/No)
	Laboratory (Yes/No)
	Frequency

	Describe all the measures to be taken in the field and/or laboratory to ensure that the data quality objectives described in Section 9 are met.
	
	
	Indicate when and/or how often during the study each procedure will be performed. 


18.2 Validation & Qualifiers

Describe method used to identify results that did not meet DQI defined limits.
18.3 Reconciliation with User Requirements
Describe your approach to converting the raw data produced during sample analysis for each parameter into meaningful results, including any equations and units to be used. 
Below is an example table of a qualifiers and definitions used by IDEM Watershed Assessment & Planning Branch to validate data.
Data Qualifiers and Flags

R:  
Rejected 

J:   
Estimated.   

Q: 
One or more of the QC checks or criteria was out of control.

H:  
The analysis for this parameter was performed out of the holding time. The results will be estimated or rejected on the basis listed below:



1)
If the analysis was performed between the holding time and 1½ times the holding time the result will be estimated.



2)
If the analysis was performed outside the 1½ times the holding time window the result will be rejected.

D:
The Relative Percent Difference (RPD) for this parameter was above the acceptable control limits. The parameter will be considered estimated or rejected on the basis listed below:



1)
If the RPD is between the established control limits and two times the established control limits then the sample will be estimated.    



2)
If the RPD is twice the established control limits then the sample will be rejected.

B:
This parameter was found in field or lab blank.  Whether the result is accepted, estimated, or rejected will be based upon the level of contamination listed below.



1)
If the Sample result is greater than the reporting limit but less than five times the blank contamination the result will be rejected.



2)
If the Sample result is between five and ten times the blank contamination the result will be estimated.


3)
If the Sample result is less than the Reporting limit or greater than ten times the Blank contamination the result will be accepted.


4)  If the Sample result is < 10 times the Reporting limit then the result will  be flagged (J+) as estimated high.  In other words it is usable but the result is probably biased high.  
U:
The result of the parameter is above the Method Detection Limit (MDL) but below the reporting limit and will be estimated.
18.4 Modeling or Statistical Methods Used
Describe models or other methods including statistical procedures that will be used to in evaluating environmental data that will provide results needed to meet sampling goals and objectives. 

19.0 Reports to Management, Documentation, Records

Check data for errors and omissions. Indicate which component(s) of your data set will be reviewed for errors, omissions and other problems that may require investigation. Indicate when and/or how often during the study these reviews will take place and by whom. 
19.1 Data Reporting
 Describe the steps involved in transferring data from one person to another during your study, including when and how often during the study the data will be reported, in what form the data and/or results will be conveyed and by whom.
All raw data and data analysis results generated as part of this grant project will be submitted in an electronic format with the final report to the IDEM Project Manager or Quality Assurance Manager. The format  will be compatible with the software currently used by IDEM .
19.2 Data Management
 Include databases, models, format (date, time, staff, parameters, units, methods, results), data qualifyers, QC samples, unique group number, sample numbers, site number, locational information, results, and data quality assessment level (shown below). Provide hard copy and electronic copy of QAPP to IDEM. The documentation should include: sample number, site number, latitude, logitude, medium, purpose for collection, method used to obtain latitude & logitude, date, time, parameter, units, results, analytical method, detection limit, data quality assessment level, qualifiers.
19.3 Quality Assurance Reports
Quality Assurance (QA) reports will be submitted to IDEM’s Watershed Planning and Restoration Section  FORMDROPDOWN 
 as part of the Quarterly Progress Report and/or Final Report. 

Describe or list all the items that will be addressed in the QA reports. 
20.0 References
Provide sources for all references cited in the text of the QAPP. 

21.0 Appendices

Appendix A: Enter title or description of attachment.
Appendix B: Enter title or description of attachment.
Appendix C: Enter title or description of attachment.
Appendix D: Enter title or description of attachment.
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