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A.4
Project/Task Organization
The organization of the project team is presented in Figure 1.  A brief review of the primary staff and responsibilities for the project management, quality assurance, and peer review is given below.

Project Management:

Principal Investigator – Dr. Billy Bob is responsible for overall coordination and decision making, directing project planning activities and is responsible for overall technical quality and consistency of all project activities and deliverables.  He is also responsible for maintaining the official approved QAPP and revisions, and initiating the annual review of the QAPP.
Co-Principal Investigator – Mr. Johnny Jimbo is responsible for directing project planning activities, field site management, equipment handling and maintenance, field sampling, and report writing.
LDEQ Environmental Scientist Supervisor – Mr. is responsible for incorporating results of the project into the state’s NPS Management Program, and utilization of data to solve NPS problems. 

LDEQ Project Manager – Mr. Bo Co is responsible for project oversight, review of all quarterly, annual, and final reports and reporting of status to EPA.  A copy of the approved QAPP and any subsequent revisions shall be kept in the LDEQ Project Manager’s project file.

EPA Project Officer – Ms. is responsible for review and approval of the Quality Assurance Project Plan (QAPP), and review and final approval of all semi-annual and final reports related to projects.

Quality Assurance:
Project QA Officer – Ms. Candy Cane is responsible for planning, implementing, and tracking quality assurance activities.

LDEQ Quality Assurance Representative – Ms. is responsible for review and approval of QAPPs within the LDEQ Nonpoint Section, and for emailing current copies of the QAPP to everyone on the Distribution List.
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Figure 1.  Project Team Organization

A.5
Problem Definition /Background

Problem Definition

Much of the water entering Louisiana’s water bodies comes from rainfall runoff.  As this runoff travels across the soil surface, it carries with it soil particles, organic matter and nutrients, such as nitrogen and phosphorus.  Activities on agricultural lands contribute to the amount of these materials entering streams, lakes and estuaries.  The solutions to controlling runoff will require the efforts of agricultural producers, landowners, government, private citizens and private organizations.  

Background Information

Over the last decade the quality of water has become the focus of concern among many groups in Louisiana.  Louisiana has numerous stream segments on the 303(d) list as being impaired.  The court has ordered that all these segments be assessed to determine if pollution reduction is needed and, if so, the amount of the reduction.  Agricultural production has been targeted as a major contributor to these impairments.

Research and educational programs on environmental issues related to the use and management of natural resources have always been an important part of the Louisiana Environment Center's mission.  Working with representatives from the agricultural commodity groups, the Natural Resources Conservation Service (NRCS), the Louisiana Department of Environmental Quality (LDEQ), the Louisiana Farm Bureau Federation (LFBF) and the Louisiana Department of Agriculture and Forestry (LDAF), the Louisiana Environment Center has taken the lead in assembling a group of Best Management Practices (BMPs) for each agricultural commodity in Louisiana.

BMPs are practices used by agricultural producers to control the generation and delivery of pollutants from agricultural activities to water resources of the state, and thereby reducing the amount of agricultural pollutants entering surface and ground waters.  Agricultural BMPs focus on five main areas: nutrient management, pesticide management, soil and water management, pasture management and general farm BMPs.  Each BMP is a culmination of years of research and demonstrations conducted by agricultural research scientists and soil engineers.  BMPs and accompanying standards and specifications are published by the NRCS in its Field Office Technical Guide. 

The Louisiana Environment Center, NRCS, LFBF, LDEQ, LDNR and LDAF have implemented a Master Farmer program for Louisiana.  This program has three components:  Phase I includes 8-hours of classroom instruction on the Clean Water Act (CWA) of 1972, National and Louisiana water quality standards, Total Maximum Daily Loads (TMDLs), Impacts of NPS pollution on the Louisiana coastal zone, Commodity-specific BMPs, Role of conservation districts in conservation planning and implementation, the NRCS planning process and Conservation Programs available to assist in the implementation of BMPs.  Phase II is the development of watershed-specific Model Farms.  When developed, these operations will be used for BMP demonstrations, water quality monitoring of selected BMPs and education and outreach through field days.  Phase III includes working with the NRCS and its local Conservation Districts in the development of farm-specific comprehensive conservation plans by Master Farmer program participants and implementation of recommended BMPs on their individual operations. .  This QAPP is associated with monitoring water quality at selected BMPs in Phase II of the Master Farmer Program.

BMP implementation by agricultural producers would be a means of reducing agriculture’s contribution to water quality problems.  Because soil erosion and runoff are the two major ways nonpoint source pollutants move into surface waters, practices which reduce erosion or control runoff are considered BMPs.
Project Description and Goals

This Model Farm project will demonstrate the potential of selected BMPs in reducing agriculture’s contribution to water quality impairments.  Verification of the effectiveness of these BMPs will be determined by sampling water on each of the Model Farms.  Field days/ educational tours will be conducted on each of the Model Farms to promote the adoption of BMPs by agricultural producers.

Final use of this project

The information provided through this project will be beneficial to the Louisiana Environment Center, NRCS, LFBF, LDEQ, LDNR and LDAF. The results of the project will be incorporated into the phase II of the Master Farmer Program.
Expected outcomes of this project
Upon completion, this project will provide of verification of the effectiveness of BMPs in improving water quality.  The knowledge and results gained from this project will contribute to the Master Farmer Program, and more agricultural producers may adopt the use of BMPs. 

A.6
Project/Task Description

The objectives of this project are to:
1
Identify six representative agricultural producers in the Mermentau, Vermilion, Ouachita, Pearl and Red River watersheds with impaired stream segments that will allow their operations to be developed into a “Model Farm” and will agree to allow their operation to be used for demonstrations on BMPs for a period of at least three years.
2.
Coordinate the development of these site-specific plans for the fields/pastures being monitored with the agricultural producers, Natural Resources Conservation Service (NRCS) and the local Soil and Water Conservation Districts.
3. 
Coordinate the implementation of the recommended BMPs on each of the model farms.
4.
Secure needed supplies to build and install sampling sites for monitoring success of BMPs.

5.
Collect runoff water samples from BMP sites to be used for statistical analysis and demonstrations at field days.  Conduct analysis for nutrients (N and P), sediment, organic matter and fecal coliform (animal agriculture sites).  Record data as generated.

6.
Perform necessary statistical analysis to determine the validity of results.

7.
Conduct training for field agents and agency personnel that will be assisting in the collection of water samples and using the Model Farms as educational tools to promote BMP implementation.

8.
Conduct field demonstrations/educational programs/field days at the Model Farms to promote the adoption of BMPs by agricultural producers (a minimum of one/farm/year in years 2 and 3 of the project).
9.
Survey agricultural producers who participated in the Model Farm activities to determine the number who developed, or plan to develop, conservation plans and implement the recommended BMPs.

Thirty-six Master Farmer participants submitted applications to have their operations considered for selection as a Model Farm.  After a ranking of each operation by Louisiana Environment Center personnel and NRCS personnel, six applicants were selected (Figure 2).

[image: image2]
Figure 2  Geographic Locations of Selected Model Farms

Project design by site:
Site A:
Two sites will be monitored looking at separate BMPs for each. The goal on the first site is to determine the effectiveness of a grassed filter strip in reducing the sediment load being discharged in the final drain from a rice/crawfish operation.  Irrigation water is discharged from a 32 acre rice/crawfish pond from one location.  It then flows through a grassed filter strip.  Automatic sampling stations will be located at the discharge point of the rice/crawfish pond and 36 feet down slope in the filter strip. 

The goal on the second site is to determine the effectiveness of implementing conservation tillage, specifically no-till, into a 41 acre rice field.  Samples will be collected at the one inlet and at the two discharge outlets.  

Water samples will be collected to determine the levels of nitrates, total phosphorous, BOD, total suspended solids, total dissolved solids and total solids being discharged from the rice/crawfish pond and the grass filter area.  Composite samples will be collected at all stations when the rice/crawfish pond is drained.  These samples will be collected at even intervals throughout the drain period.  

Descriptive statistics (Mean, Median and Standard Deviation) will be calculated for samples collected at each sampling station.  A T-Test will be used to determine if any significant difference exists between the samples collected all sampling stations.  Level of significance will be 0.10.

It is hypothesized that the grass filter strip and conservation tillage will significantly reduce the sediment load discharged from the rice/crawfish pond.
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Site B:
The goal on this site is to determine if there are water quality improvements by using surface water to flood rice/crawfish ponds.  Field size is 40 acres.  Surface water is pumped from the Mermentau River to flood rice/crawfish ponds.   Irrigation water will be sampled using an automatic sampler at even intervals throughout the flooding process.  When the irrigation water is drained, samples will be taken at even intervals during the final drain period using an automatic sampler.  
Water samples will be collected for approximately 2 years to determine the levels of nitrates, total phosphorous, BOD, total solids, total dissolved solids and total suspended solids in the initial flood water and also the water being discharged from the rice/crawfish pond.  Composite samples will be collected at both stations.

Descriptive statistics (Mean, Median and Standard Deviation) will be calculated for samples collected at flooding and at drainage.  A T-Test will be used to determine if any significant difference exists between the flooding and drainage samples.  Level of significance will be 0.10.

It is hypothesized that there will be a significant reduction in sediment concentration discharged from the rice/crawfish pond when compared to the sediment concentration of the surface water used for the initial flood.
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Site C:
On this site, the goal is to examine rainfall runoff from a row crop operation that uses a wheat cover crop in the winter.   Two fields will be used on this site.  Producer field #4 is 40 acres in size.  It is a field that will be worked in the fall and planted with a wheat cover crop during the winter.  The field drains to one location.  An automatic sampling station will be located at the discharge point of the field. 

Producer field #5 is also 40 acres in size.  The landowner will also work this field in the fall but will not plant a wheat cover crop in the winter.  The field drains to one location.  An automatic sampling station will be located at the discharge point of the field
Water samples will be collected for approximately 2 years to determine the levels of nitrates, total phosphorous, BOD and total solids discharged from these fields after rainfall events that generate a runoff.  Composite samples will be collected when sufficient rainfall occurs to result in runoff from the fields.  If rainfall occurs over a prolonged period, e.g. several days, samples collected for analysis will be limited to initial runoff.

Descriptive statistics (Mean, Median and Standard Deviation) will be calculated for samples collected at each of the sampling stations.  A T-Test will be used to determine if any significant difference exists in the runoff collected from field #4 (wheat cover crop) and field #5 (fall stale seedbed).  Level of significance will be .10.

It is hypothesized that there will be a significant difference in the samples collected from field #4 and field #5  regarding the parameters being examined in this project.
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Site D: 
The model farm is a 600 acre pasture and Angus cattle operation. This farm is located in the Pearl River Basin. 

The goal on this site is to examine the rainfall runoff from a 60 acre pasture primarily used for rotational grazing on Bermuda grass. This field has been prescribed a nutrient management plan in addition heavy use areas have been managed in regards to watering of cattle. Field is fertilized twice per year according to recommendations.  Two automatic sampling stations will be located at two discharge points of the field. 

Water samples will be collected for approximately 2 years to determine the levels of nitrates, total phosphorous, total solids and BOD discharged from the pasture after rainfall events that generate a runoff.  Composite samples will be collected when sufficient rainfall occurs to result in runoff from the 60 acres.  If rainfall occurs over a prolonged period, e.g. several days, samples collected for analysis will be limited to initial runoff.
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 Site E:
The goal on this site is to examine rainfall runoff from a hay field where poultry litter is being applied as fertilizer and the effect that a streamside buffer/filter area has on water quality.  The hay field is 20 acres in size.  The drainage area for this project is 3 acres.  It is planted in Bermuda grass.  The litter is applied according to a Comprehensive Nutrient Management Plan (CNMP) with a 100’ streamside buffer/filter area.  Three automatic sampling stations will be used at this location.  Sampling station #1 will be at the edge of the hay field where the poultry litter is being applied (at the start of the filter area).  Sampling station #2 will be adjacent to #1 and 30’ down slope.  Sampling station #3 will be adjacent to #2 and 90’ down slope. 

Water samples will be collected for approximately 2 years to determine the levels of nitrates, total phosphorous, total solids, BOD and fecal coliforms discharged from the hay field after rainfall events that generate a runoff.  Composite samples will be collected when sufficient rainfall occurs to result in runoff from the 3 acres.  If rainfall occurs over a prolonged period, e.g. several days, samples collected for analysis will be limited to initial runoff.

Descriptive statistics (Mean, Median and Standard Deviation) will be calculated for samples collected at each of the sampling stations.  Regression will be used to determine if filter strip length (0’, 30’, and 90’) had a significant effect on the concentrations of the parameters being examined in this project.  Level of significance will be .10.

It is hypothesized that the length of the filter strip will have a significant effect on the concentrations of the parameters being examined in this project. 
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Site F:
On this site, the goal is to examine rainfall runoff from a conservation tillage (fall stale seedbed) row crop operation.  Field size is 51 acres.  The field drains through two outlets into a field ditch.  Automatic sampling stations will be located at the two discharge points of the field. 

Water samples will be collected for approximately 2 years to determine the levels of nitrates, total phosphorous, BOD and total solids discharged from the field after rainfall events that generate a runoff.  Composite samples will be collected when sufficient rainfall occurs to result in runoff from the field.  If rainfall occurs over a prolonged period, e.g. several days, samples collected for analysis will be limited to initial runoff.

Descriptive statistics (Mean, Median and Standard Deviation) will be calculated for samples collected at the sampling stations.  A T-Test will be used to determine if any significant difference exists between the sampling stations.
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Table 1.   Parameters being sampled on each model farm. 

	Parameter
	Site A
	Site B
	Site C
	Site D
	Site E
	Site F

	TS
	X
	X
	X
	X
	X
	X

	TSS
	X
	X
	
	
	
	

	TDS
	X
	X
	
	
	
	

	NO3
	X
	X
	X
	X
	X
	X

	BOD
	X
	X
	X
	X
	X
	X

	Fecal

Coliform
	X
	
	X
	X
	X
	

	T. Phosphorus
	X
	X
	X
	X
	X
	X


General task descriptions and time schedules for this project are presented in Table 2.
Table 2.  Task Timeline
	Task
	2006
	2007
	2008
	2009

	
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2

	Task 1.
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Task 2.
	
	
	
	
	X
	X
	X
	
	
	
	
	

	Task 3.
	
	
	
	
	X
	X
	X
	
	
	
	
	

	Task 4.
	
	
	
	
	
	X
	X
	
	
	
	
	

	Task 5.
	
	
	
	
	
	
	X
	X
	X
	X
	X
	X

	Task 6.
	
	
	
	
	
	
	
	
	
	
	
	X

	Task 7.
	
	
	
	
	
	X
	X
	
	
	
	
	

	Task 8.
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	Task 9.
	
	
	
	
	
	
	
	
	X
	X
	X
	X


The water quality parameters that will be measured for this project are listed in Table 3.  
Table 3. Water quality parameters and sampling frequency for the sampling sites.

	Parameter 
	 
	Event
	 
	Sample Frequency**

	TS
	
	Rain*
	
	+/- 10 per year

	TSS
	
	Flooding/

Drainage***
	
	Intentional Drainage

	TDS
	
	Flooding/

Drainage***
	
	Intentional Drainage

	NO3-    
	
	Rain
	
	+/- 10 per year

	BOD
	
	Rain
	
	+/- 10 per year

	Fecal Coliform
	
	Rain
	
	****

	Total Phosphorous
	
	Rain
	
	+/- 10 per year

	* Rainfall events that produce runoff volumes necessary to collect enough samples for analysis.  Amount varies throughout the year.  In the case of rice/crawfish Model Farms, the parameters will be measured in the flood and drainage water.

	**Sampling frequency (+/- 10/year) targeted to follow field operations that increase susceptibility of measured constituents to loss and at times intermediate to those field operations.

	***TSS and TDS will only be measured on the two rice/crawfish Model Farms.

	****Analysis for Fecal Coliforms will be dependant upon getting the samples to the laboratory within the 6 hour holding time requirement.


A.7
Quality Objectives and Criteria

In order to accurately demonstrate the effectiveness of BMPs in reducing agriculture’s contribution to water quality impairments, all analytical and water quality data must be of sufficient quantity and quality to:

1. Provide relevant and reliable statistical comparisons between sampling events,

2. Contribute to the evaluation of the BMPs, and

3. Serve as a representative model for the implementation of BMPs to improve the water quality of runoff from other agricultural operations. 

The quality objectives and performance criteria establish guidelines to control and evaluate data quality.  Results must meet minimum data quality requirements.  Guidelines include mechanisms for ongoing control and evaluation of measurement data quality, including accuracy, precision, completeness, representativeness and comparability.  The guidelines are used to assess whether the data meet project objectives and, therefore, can be used for their intended purpose.
Quality Objectives

Monitoring of water quality parameters (Table 3, above) will be for approximately two years.  Approximately 10 to 15 rainfall events will be measured annually per monitoring location for this duration (except for rice/crawfish Model Farms).  

The null hypothesis is that the implemented BMPs will result in no significant improvement in the quality of water in runoff from the agricultural land included in this project, where comparative data could be collected.  To reject the null hypothesis at a specified level of significance (0.10), thereby demonstrating the benefits of BMPs, experimental error must be minimized and bias precluded.  Thus, the highest level of quality management control will be used in the field (sampler operation/programming and sample collection, field analyses and transport to the laboratory), laboratory (preservation and analyses) and data management components of this project.  In particular, sampling, preservation and transport will be conducted in accordance with LDEQ protocol (SOP_1134_R04, Revision 4) and this QAPP.  

Measurement Performance Criteria
The targeted criteria for measurement performance include accuracy, completeness, and comparability.   Completeness of data must be over 80%, allowing for potential losses during sample collection, transport, or analysis.

Beyond sample loss, analytical results may suffer from introduced variability.  The level of method variability will be assessed by analyzing method blanks with each sample set collected during a sampling event.

Accuracy will be measured using standard reference materials (SRM) in duplicate per sample batch, for which recovery must be 100 ± 20% of their true values for TSS, TDS, TS, Total P, BOD5 and Nitrates. Fecal coliform is NA. 

Furthermore, accuracy and matrix interference will be determined by including matrix spike duplicate (MSD) samples per sample set analyzed.  Target recovery of matrix spikes (for Total Phosphorus and Nitrates) will be 100 ± 30%, where recovery is calculated as:


[image: image9.wmf]SQ - NS x 100

% Recovery = 

Spike


Where:

SQ = the concentration of the spiked compound measured in the routine or blank sample

NS = concentration of the target compound native to the unspiked routine or blank sample

Spike = the concentration of the target compound spiked in the routine or blank sample 
Analytical precision will be measured using MSD samples from which the relative percentage difference (RPD) is calculated as:


[image: image10.wmf](R1-R2)

RPD =  x 100

((R1+R2)/2)


Where:
RPD= Relative Percent Difference and


R1 and R2 are the initial and duplicate measurement values, respectively


Target precision will be 30% RPD.
The measurement performance criteria for each laboratory are listed in the following  tables.
Table 4.  Speedy Analytical Lab Measurement Performance Criteria
	Parameter
	Analytical Method
	Extraction Method
	Method Detection Limit1
	Relative Percent Difference
	Percent Recovery for Spike

	TS
	EPA 160.3
	NA
	20 mg/L
	NA
	NA

	TSS
	EPA 160.2
	Filtering
	4 mg/L
	NA
	NA

	TDS
	EPA 160.1
	NA
	10 mg/L
	NA
	NA

	NO3-    
	EPA 300.0
	NA
	70 µg/L
	30%
	90%

	BOD
	SM 5210B
	NA
	2 mg/L
	NA
	NA

	Fecal Coliform
	SM 9221E
	NA
	20MPN/100mL
	NA
	NA

	Total Phosphorous
	EPA 365.3
	NA
	10 µg/L
	30%
	90%


Table 5.  Sonic Analytical Lab Measurement Performance Criteria
	Parameter
	Analytical Method
	Extraction Method
	Method Detection Limit1
	Relative Percent Difference
	Percent Recovery for Spike

	TS
	EPA 160.3
	NA
	18 mg/L
	NA
	NA

	NO3-    
	EPA 300.0
	NA
	68 µg/L
	30%
	90%

	BOD
	SM 5210B
	NA
	1.5 mg/L
	NA
	NA

	Fecal Coliform
	SM 9221E
	NA
	15 MPN/100mL
	NA
	NA

	Total Phosphorous
	EPA 365.3
	NA
	7 µg/L
	30%
	90%


Acceptance Criteria
Pre-existing data will be collected for this project.  The acceptance criteria for this data is as follows:
1.  GIS database- We will follow LDEQ GIS Standards, which is found in the Scope of Services for this project, in accepting all GIS datasets for this project.
2.  Crop management dataset- information collected will only be from reliable sources for the areas located in the watersheds being studied.  

3.  Shapefiles and maps- Inaccuracies in these data are at a much smaller scale than would affect model calibration/validation results and so can be dismissed.  The LDEQ GIS Standards will also be followed.
Table 6.  Data Quality Indicators
	Data Quality Indicator
	Definition
	Methods Used to Determine the DQI

	Precision
	Measured using MSD samples from which the relative percentage is calculated.
	Split a sample in the field and submit both for sample handling, preservation and storage, and analytical

measurements.

	Bias
	The systematic or persistent

distortion of a measurement process that causes errors in one direction.
	Use reference materials or analyze spiked matrix samples.



	Accuracy
	A measure of the overall agreement of a measurement to a known value; includes a combination of random error (precision) and systematic error (bias) components of both sampling and analytical operations.
	Analyze a sample to which a material of known concentration or amount of pollutant has been added.


	Sensitivity
	The capability of a method or

instrument to discriminate between measurement responses representing different levels of the variable of interest.
	Determine the minimum concentration or attribute that can be measured by a method (method detection limit), by an

instrument.

	Completeness
	A measure of the amount of valid data needed to be obtained from a measurement system.
	Compare the number of valid

measurements completed (samples collected or samples analyzed) with those established by the project’s quality criteria.

	Comparability
	A qualitative term that expresses the measure of confidence that one data set can be compared to another and can be combined for the decision(s) to be made.
	Compare sample collection and handling methods, sample preparation and analytical procedures, holding times, stability issues, and QA protocols.

	Representativeness
	A qualitative term that expresses “the degree to which data accurately and precisely represent a characteristic of a population, parameter variations at a sampling point, a process condition, or an environmental condition.”

(ANSI/ASQC 1995)
	Evaluate whether measurements are made and physical samples collected in such a manner that the resulting data appropriately reflect the environment or

condition being measured or studied.




A.8
Special Training/Certification

No certification is required of the investigators on this project.  However, all personnel operating water quality monitoring equipment (including collection of samples), performing analyses or recording data will be trained by the PI and required to demonstrate proficiency to the PI before working on this project.  The PI will document and keep records of all training activities.
A.9
Documents and Records

The scientific integrity of this project and the conclusions drawn from its findings depend on adequate documentation of all activities, including sample collection, analysis, and data management.   All activities will be performed in accordance with written protocols and standard operating procedures (SOPs).  Key elements of project documentation and record keeping are listed below.  
The LDEQ QA Representative will email copies of the final EPA approved QAPP as a PDF file to everyone listed in Section A.3.  The PI will ensure that all other project personnel receive the most recent copies of this QAPP, SOPs, and any other guidance.
Sample Collection Records

Records will show that proper sampling protocols were performed in the field. This documentation will include the names of the persons conducting the activity, sample number, sample collection points, maps and diagrams, equipment/method used, climatic conditions, and unusual observations.  Bound field notebooks will be used to record raw data and make references to prescribed procedures and changes in planned activities.  These notebooks will be formatted to include pre-numbered pages with dates and signature lines.

Field Data Sheet

Field Data Sheets (Appendix B) will be used to track the collection of samples and the assignment of sample ID numbers.
Chain-of-custody records

Chain-of-custody forms (Appendix A) will be used to document the progression of samples as they are transported from the sampling site to the laboratory.
QC Sample Records

These records will document the generation of QC samples, such as blanks and duplicate samples.  They will also include documentation on sample integrity and preservation and include calibration and standards’ traceability documentation capable of providing a reproducible reference point.  Quality control sample records will also contain information on the frequency, conditions, level of standards, and instrument calibration history for both laboratory and field equipment.  All instruments used in the field will be calibrated before use, and periodically afterwards, according to the manufacturer’s recommendations and instructions.

Quarterly Reports

Quarterly progress reports will be prepared by the Principal Investigator and submitted to LDEQ through Louisiana Environment Center Grants and Contracts Office as required for invoicing.  
Quarterly reports will summarize project activities, significant observations, problems encountered and corrective actions taken.  

Data Handling Records

These records document protocols used in data reduction, verification, and validation.  During data analysis, no “outliers” will be discarded unless scientifically valid justification is used.  Notebook data will be transferred to computer and any processing (i.e., spreadsheet, graphics, and statistics) will be performed with results saved on a hard drive.  In addition, data will be backed up to a network backup computer as new data are added.   The results, negative and positive, of studies associated with this project will be discussed with the Project Manager and documented with quarterly reports that are submitted to the LDEQ Project Manager.  All data produced from this project will be stored on CD by the PI for 5 years.
Data Packages
Raw data are assembled with Quality Control (QC) summaries into data packages by the analyst. A face page summarizing the contents of the data package and any problems is signed by the analyst and a supervisor after the data have been reviewed. This package contains a copy of the instrument run log, QC summaries such as internal standard recovery, calibration, spike results, blanks and raw data, and a copy of the Excel file. The package is then kept in the instruments data logbook or binder. There is also an electronic copy of all data, generated and stored in a 5.0 Excel file.  A backup copy will be stored onto a CD. All data packages undergo an independent monthly audit by the Project Quality Assurance Officer, and Lab Manager.
GROUP B: MEASUREMENT AND DATA ACQUISITION

B.1
Sampling Process Design

The design for each site was presented in Section A.6.  All Model Farm participants will also keep a field log of all activities performed on the selected fields, pastures and hay fields.  This data will be used to correlate field activities with water quality data.

Water quality analysis

The lab used for all analysis for Sites A, B, and D will be the Speedy Analytical Laboratory in Baton Rouge, LA.  The lab used for all analysis for Sites C, E, and F will be the Sonic Analytical Laboratory in Natchitoches, LA.  Details of the analytical methods that will be used by the labs for each parameter are listed in Tables 4 and 5.
Statistical Analysis
Statistical analysis of water quality parameters will be performed using SAS® (SAS Institute, Inc., Cary, NC.)  The statistical analysis for each site was presented in Section A.6.
Scheduled Project and Measurement Activities

Sampling events will be scheduled to coincide with rain events that result in runoff, except for sites where samples will be taken when rice/crawfish ponds are either filled or intentionally drained.  Samples will be collected after rainfall events that follow production activities occurring on the fields or pastures (i.e. fertilization or tillage).  Sample locations will be marked to ensure samples are taken at the same location each time.  When no production activities occur, samples will be limited to one rainfall event per month.
Rationale for Design

The designs of this project will either demonstrate the potential of BMPs in reducing agriculture’s contribution to water quality impairments or provide baseline data regarding runoff from fields/pastures where BMPs have been implemented.
B.2
Sampling Methods

Sample Collection

Sample collection for each site was presented in Section A.6.  Samples will be collected in accordance with the Louisiana Department of Environmental Quality’s Standard Operating Procedure (SOP) For Water Sample Collection, Preservation, Documentation and Shipping, (SOP_1134_R04, Revision 4).  Sample volumes and containers are described in Table 7.  
Any failures that occur in the field will be immediately reported to the Field Supervisor.  The Field Supervisor will report all corrective actions to the PI, who will keep a record documenting all problems and actions taken.
Some sampling will require the programming of automated samplers for taking flow weighted samples. The samplers will be programmed to begin sampling when the stage or discharge in the stream rises above a certain threshold level. This rise in stage will be associated with a rainfall event. During the event, the sampler will take a sample for every selected flow interval (i.e., 1000 m3). Flow intervals will be selected to result in 8-10 samples per event. 250 ml samples will be collected in 350 ml glass bottles. Within 12 hours after the storm event, samples will be preserved and immediately transported to the laboratory.  Samples will be preserved by placing an appropriate preservative in the sampler bottles in the field.

Following each storm event and sample collection, samplers will be cleaned and decontaminated according to the procedures described in the equipment manual. This decontamination step will be completed before and after each sample collection event.

Table 7.  Sample Collection and Handling

	Parameter
	Preservation
	Sample Volume
	Container

(Bottles)
	Storage

Requirements/ Holding Times

	TSS
	Ice
	250mL
	Plastic, 500mL
	4°C, 7 days

	TDS
	Ice
	250mL
	Plastic, 500mL
	4°C, 7 days

	TS
	Ice
	500mL
	Plastic, 500mL
	4°C, 7 days

	NO3-
	Ice
	500mL
	Plastic, 500mL
	4°C, 48 Hours

	Total P
	HNO3 to pH 2, Ice
	500mL
	Plastic, 500mL
	4°C, 28 days

	Fecal Coliform
	Ice
	200mL
	Plastic, 200mL
	4°C, 6 Hours

	BOD5
	Ice
	750mL
	Plastic, 1 L
	4°C, 48 Hours


NOTE:
For fecal coliform, CFR indicates 0.0008% Na2S2O3 preservation if residual chlorine is present.  This preservative will be present in all collection bottles for fecal coliform.

Sample Identification
For chemical analysis, each sample will be identified by a unique laboratory sample number assigned to each sampling location and event.  A single sample number will be used for all parameters analyzed from the same sample.  Sample numbers will be assigned and sample containers labeled with these numbers prior to use.  Sample labels will also include information about the sampling location, sampling date, project number, requested analytical parameters, and preservation information.
B.3
Sample Handling and Custody

Acquired samples must be traceable from the time of collection until results are verified and reported.  Adherence to this procedure is important to assure that error is not introduced into the data for this project due to confusion, inaccuracies, or other inconsistencies in the labeling, transport, and delivery of samples to laboratories for analysis.  In addition, the field log and master sample log will be maintained for all samples collected during each sample collection activity.  Copies of the chain-of-custody forms and the field logs will be retained in the PI’s project file.
At each sampling location, the following will be recorded on waterproof field notes 

· Date and time of sample collection

· Name of sampling personnel

· Station location information

· Weather conditions

· Number and type of samples collected

· Any unusual ambient conditions

· Any deviations from standard sampling procedures
Sample Labels

Each sample container will receive a sample label. Sample labels will identify the sample by documenting the unique sample identification number, the sample type, the analytical method, the sampler’s initials, date collected, and the preservation method used. Sample labels are waterproof and will be completed with a permanent marker, affixed to the sample container, and overtaped with clear tape.
Samples will be labeled with a unique identification codes, as well as dating and location information.  The project-specific numbering system ensures that each sample has an independent identity and will not be confused with other samples.  A controlled list of sample identification numbers will be maintained by the PI. 
	Lab Sample#  PR2007-A1

	Project: Model Farm Pearl River

	Site/Location:  PR001       Pearl River

	Date/Time:                       7-13-07 /08:00


	Sampler: Jo Bean

	Auto sampler-composite
	Unfiltered

	Preservative: Ice, 4oC

	Analyses: TSS, TS


Figure 3.  Example of Sample Label

Chain-of-Custody (COC) 

All sample shipments will be accompanied by the COC record, which identifies its contents.  The original record plus copies will accompany the shipment with one copy retained in the project file.  Another copy will be returned to the project team with analytical results, and the original returned when the sample is disposed. The project’s COC form is shown in Appendix A.   All shipping containers will be secured with COC seals for transportation to the laboratory.  Samples are received where lab personnel are responsible for logging in the samples under the direction of the lab director.  Samples are considered secure during working hours because laboratory activities are continuously monitored.  Samples will be maintained during non-working hours behind lock and key.  The COC record provides documentation that these standards have been upheld during each stage of custody, which is why signatures are required with each hand-off of samples from one party to the next, through sampling, delivery, and receipt.  Each sample should be clearly identifiable.  The condition of the sample/container and the presence/absence of custody seals should be noted.  Signatures of parties changing custody as well as date and time should be documented on the COC form.
Shipping Procedures 

The objective of shipping procedures is to ensure that samples arrive at the laboratory intact, at the proper temperature, and free of external contamination.  Proper shipping avoids introducing error that would confound the results of the inter-site comparison of water quality.  COC procedures will be followed during transport.   When samples are required to be stored at 4(C or less, generous amounts of double-bagged ice will be packed with the samples.  The double-bagged ice will be of sufficient volume and will be distributed in the coolers so that the proper storage temperature will be maintained throughout until the samples reach the laboratory.   When the samples are delivered to the laboratory, the temperature of each cooler of samples will be measured and recorded on the chain-of-custody form or addendum.  The samples will be immediately placed in the sample control refrigerator after sample log-in.  The following procedures will be used to prevent bottle breakage and cross-contamination:

1.  All samples will be transported inside hard plastic coolers.

2.  Vermiculite or absorbent paper will be used to isolate the bottles from each other. 

3.  The coolers will be taped shut and sealed with chain-of-custody tape to indicate 


unauthorized opening of the cooler.

B.4
Analytical Methods

Samples will be analyzed using the appropriate analytical procedures, SOPs, and detection limits at the aforementioned laboratories.  Chemicals and samples following analysis will be disposed of following the laboratory’s SOPs, and in accordance with requirements of OSHA.  Samples will be analyzed using the methods listed in Tables 4 and 5.  There will be no modifications to the methods used.  Any failures that occur in the laboratory will be immediately reported to the Lab Manager.  The Lab Manager will report all corrective actions to the PI.
B.5
Quality Control

Quality Control (QC) is achieved by collection of and/or analyzing a series of duplicate, blank, blank spike, and matrix spike duplicate (MSD) samples to ensure that the analytical results are within quality control limits specified by the program (Tables 4 and 5).  Laboratory QC samples (Table 8) are documented at the bench and reported with the analytical results.  One field duplicate sample will be collected from one of the eight sites during each rain event.  One trip blank will also be prepared and submitted for each sampling event.  A MSD for select parameters (e.g., nitrate) will be prepared for one of every ten field events and submitted with field samples.  These field quality control samples (field duplicates, trip blanks, and MSDs) will be documented in the field logbooks and will be submitted to the laboratory so that samples cannot be distinguished in the laboratory.  Field quality control samples will be collected, handled, processed, stored, and analyzed in the same way that original samples are done. This process will ensure that quality data is generated and reported throughout the study period. 

Field quality control procedures

Quarterly field duplicate samples will be collected per site to determine variability in sampling procedures for nutrients.  In addition, quarterly field blanks, using deionized water, will be analyzed to estimate the potential for sample contamination due to field procedures.   

1. For the automatic samplers, one field blank will be collected per year unless the results indicate a need to conduct additional field blanks.  One liter of DI water will be pumped through all tubing into the collection bottle, poured into a lab container, preserved and iced.
2. Automatic sampler tubing will be cleaned quarterly.  The pickup filter will be cleaned and rinsed with DI water.  Tubing will be flushed with 2 gallons of tap water followed by 2 liters of DI water. 

3. Field blanks for the grab samples will also be taken once per year.  Using the designated bailer, 1 liter of water will be collected, transferred to a lab container, preserved and iced.  All field blanks will be analyzed for nitrogen and phosphorus compounds.
To conduct the field blank for the automatic samplers, pump 1 liter of DI water through all tubing into the designated bottle, pour it into a lab container, preserve, and ice.  This will be done prior to periodic cleansing.  Although it’s hard to know exactly when the sampling events will occur, it would be good to get the results back before expected periods of sampling will occur.  To conduct the field blanks for the grab samples, grab 1 liter using the designated bailer, transfer to a lab container, preserve and ice.  

For periodic cleaning of automatic sampler tubing, clean the pickup filter and rinse with DI water.  Flush tubing with 2 gallons of tap water followed by 2 liters of DI water.  Clean the output end of the pump tubing with tap water and DI water.  This should be done at least quarterly or before periods when sampling is expected. 

Laboratory quality control procedures
Stock solutions and working standard solutions should be prepared with acid-washed volumetric flasks.  Pipettes should be calibrated daily.  Pipette tips should be acid-washed before use.  Records should be kept of stocks and sets of standards.  Standards should be recorded in the working standard computation logbook.  For sets of standards, the analyst should record the stock number from which the standards were made, how standards were made, date made and expiration date.  All stocks and standards are kept in a refrigerator that is designated for stocks, standards and reagents.  Stocks, standards and reagents are discarded upon their expiration date. 

Data entry

The data entry process involves three levels of quality control: 

· pre-data entry checking

· computer-based data entry forms with error screening

· post-data entry checking

Pre-data entry checking is conducted by the PI who:

· Assigns unique route and observer identifier codes, if needed

· Checks all forms and summary sheets to ensure all required materials have been submitted

· Generally ensures all forms are ready for the data entry phase

All data will be entered and stored in a database program (e.g. Excel® or SAS®).  Data entry will be facilitated by customized data entry forms (computer screens) appropriate to each of the project’s summary sheets (water quality measurements).   

The post-data entry checking phase will be conducted after all project data have been entered into the database.  For this phase of quality control, staff will identify and correct all typographical errors made during the process of data entry and ensure that all entered data matches that reported in the data forms and summary sheets.  Discrepancies will be identified and corrections will be made immediately. 
Control Limits

Control limits for central tendency and variability are generated in the laboratory to statistically monitor performance. These limits are within method-specified tolerance.

Since control limits may improve as the analytical systems are improved, these limits are not provided here.  Instrument-specific documentation such as operating manuals may be consulted for initial baselines, especially for blank and duplicate analyses, however, project-specific control limits will be determined as more data are collected and will be given in QA reports, along with project reports.

Table 8.     Quality Control Procedure for Water Samples.

	Parameter
	1Lab Duplicate
	2Duplicate
	3Blank
	4Blank Spike
	5MSD

	TSS
	No
	No
	No
	No
	No

	TDS
	No
	No
	No
	No
	No

	TS
	No
	No
	No
	No
	No

	NO3-
	Yes
	Yes
	Yes
	Yes
	Yes

	Total P
	Yes
	Yes
	Yes
	Yes
	Yes

	Fecal Coliform
	No
	No
	No
	No
	No

	BOD5
	No
	No
	No
	No
	No


1.Lab Duplicate in accordance with SM.

2.Duplicate: one sample analyzed twice.

3.Blank: distilled de-ionized water (DDI).

4.Blank Spiked: analyte spiked in DDI water.

5.Matrix Spiked Duplicate (MSD): analyte spiked in matrix (i.e. water sample).

B.6
Instrument/Equipment Testing, Inspection, and Maintenance

The equipment used in this project must be in excellent working condition for acquiring samples and measuring parameters with maximum achievable accuracy.  SOPs and QC are used to provide consistency, detect biases, and identify immediate corrective action.  Furthermore, all equipment must be received, inspected, tested and maintained to ensure readiness to collect accurate data.  Technicians will consult with the operation manuals for all equipment to assure that each checklist item is addressed both for inspection, testing, and maintenance.  Preventative maintenance will be performed on all instruments to promote timely and effective completion of measurements.  All maintenance activities will be recorded in the project log.
The following applies to all equipment in this project, including water samplers used in the field, as well as laboratory instruments.  In every case, personnel will consult the operations manuals for all equipment to ensure that each checklist item is addressed for inspection, testing and maintenance.  Each item will be inspected for the presence of all parts, functional integrity, and operational reliability and accuracy in dry runs.  Preventative maintenance will be done on all equipment to guarantee timely and effective completion of measurements.  Preventative maintenance is designed to stop downtime due to equipment failure.  
All personnel using equipment will know the preventative maintenance schedule, be trained in their maintenance responsibilities and reminded of the importance of having adequate spare parts.  Each piece of equipment has a maintenance schedule recommended by its manufacturer.  The maintenance program will follow this schedule; however, other maintenance will be performed as necessary.  Maintenance activities will be recorded in the project log.  Whenever operation or preventative maintenance reveals equipment failure or imminent failure, repairs will be undertaken as prescribed by the manufacturer.

B.7
Instrument/Equipment Calibration and Frequency

A rigorous calibration and documentation program will be followed to ensure field and laboratory equipment do not introduce systematic error such as drift.  Calibration will be as per protocol of the manufacturer or other appropriate SOPs and under the supervision of the Principal Investigator.

Field equipment

Field equipment/instruments in this project include automatic water samplers.  Field instrumentation will be calibrated in the field at the sampling sites as per manufacturer’s written protocols.  Factory-trained personnel will initially calibrate the non-analytical equipment and train project personnel in equipment calibration, operation and maintenance.  Equipment/instruments (including analytical instruments) will be re-calibrated as per schedules recommended by the manufacturer.  

Laboratory equipment

Laboratory instruments will be calibrated in accordance with the manufacturer’s specifications by factory-trained installers or by qualified lab personnel. Stock solutions and working standards will be used that are prepared with acid washed volumetric flasks. Pipettes used should be calibrated.  Pipette tips should also be acid washed before use. Records will be kept of every stock and set of standards made. The stock is to be recorded in the computation book labeled “stocks.” For each stock the analyst should give the stock a number, record the concentration of the stock, the analyte present in the stock, the molecular formulas, the lot number from dry chemical, the date prepared, and the expiration date.  Each stock should be stored in a dark Nalgene bottle with the name of the stock and date prepared.

Standards are to be recorded in the working standard computation logbook. For each set of standards, the analyst should record the stock number from which the standards are made, how standards were prepared, date prepared, and expiration date. All stocks and standards are kept in the refrigerator that is designated for stocks, standards, and reagents. All stocks, standards, and reagents should be discarded by their expiration date.
Specific laboratory calibration activities are as described below:

Cole-Parmer oven

Calibration:  Biannually, the oven thermometer temperature should be calibrated against an NIST thermometer.

Daily maintenance: A daily record should be kept to monitor the temperature. This temperature should be recorded at the beginning and at the end of the day in the computation log labeled Cole- Parmer oven.

Nanopure

Daily maintenance: Nanopure should be left in STBY mode. Before each use, check the orange indicator light at the sink to ensure the DI water is good. If light is not lit, do not turn on Nanopure. If light is lit, turn Nanopure on. Wait until the megohm-cm reaches 18.0 before obtaining water. When it is turned off, put it back in STBY mode. If 18.0 megohm-cm is never reached, replace the filters. Replace the remote dispenser filter every six months. Record all maintenance in the computation log labeled Nanopure.
Balance:  Mettler Toledo and Ohaus Explorer

Daily calibration: Turn balance on and let warm up for 15-20 minutes.  Also, perform an external calibration with weights that are provided.  Record the external calibration in the computation log labeled for that balance.  Sign and date every daily calibration.

Daily maintenance: Check and make sure the balance bubble is centered inside the circle, if not, adjust so it is centered. Record any adjustments in the logbook. Keep balance clean. Wipe with brush provided after each use.

Weekly maintenance: Turn balance off, remove weigh pan, and clean with DDI water. Also, with a Kim wipe and DDI, wipe out the inside of the balance and surrounding glass. If external calibration fails, have balance serviced by a technical representative. A technician representative should service the balance annually.

B.8
Inspection/Acceptance Requirements for Supplies and Consumables

All materials supplied by vendors will be inspected by project staff upon their arrival.  Handling and storage conditions for supplies and consumables, if appropriate, will be documented in an equipment check-list.  Supplies used in the lab will be kept in stock and inspected by the lab supervisor.
Factory specified standards will be tested for inspection and any correction measures will be undertaken.  Polyethylene 125 mL and 500 mL bottles, and pipette tips will be purchased from Shark Scientific.  1000 mL and 500 mL Pyrex bottles will be purchased from JAR Scientific. Other supplies such as safety vest, safety cones, ice pack, etc, will be locally purchased.

All new supplies will be inspected by the Laboratory Supervisor, or his/her designee upon receipt from the vendor.  If the chemicals are out-of-date, damaged, or look suspect, corrective action will be taken.  All chemicals should be of chemically pure grade or better.

Sample containers will be inspected for contamination or degradation before being released for field use.  All sample containers should be acid washed (10% HCL) then rinsed with DDI water three times.  All reagents bottles and containers will also be subjected to the same washing and inspection as the sample containers.

B.9
Non-direct Measurements

1.  GIS database- we will acquire watershed boundaries, the 1998 landuse map, sub-watershed boundaries, hydrology and other available GIS dataset from LDEQ GIS unit. The GIS dataset with land management information will be determined.  We will follow LDEQ GIS Standards, which is found in the Scope of Services for this project, in accepting all GIS datasets for this project.
2.  Crop management dataset- we will interview select farmers, collect information from NRCS and FSA for a crop management dataset such as tillage practices, fertilizer use, pesticides use, planting, harvesting, etc. This dataset will help in the determination of “hot spots” in the watershed.

3.  Shapefiles and maps- USGS DEMs, DOQQs, USDA-FSA GIS shapefiles and topographical maps have been used in this project to aid delineation of boundaries for watersheds and in the creation of hydrologic cells needed in water quality modeling using AnnAGNPS.  Inaccuracies in these data are at a much smaller scale than would affect model calibration/validation results and so can be dismissed.

B.10
Data Management

Data Recording

All field data will be collected and recorded in a field logbook that is signed after collection trips by the staff of LEC. The Principal Investigator will examine the book regularly. Periodic reviews will also be performed by the QA Officer to verify adherence with project protocols such as our numbering system, QC requirements, and standard operating procedures.  Laboratory data will be reported by the lab with documentation procedures outlined below.

Data Packages and Audits

Raw data are assembled with QC summaries into data packages by the analyst.  A face page summarizing the contents of the data package and any problems is signed by the analyst and a supervisor after the data have been reviewed. This package contains a copy of the instrument run log, QC summaries such as internal standard recovery, calibration, spike results, blanks, and raw data, and a copy of the Excel file. The packages are then kept in the instruments data logbook or binder. There is also an electronic copy of all data, generated and stored in a 5.0 Excel file. A back-up copy is stored onto a CD.  All data packages undergo an independent monthly audit by the Project QA Officer, and Lab Manager.  The Lab Manager will initiate any corrective action required to comply with Quality Assurance System of QC procedures.   Preset QC limits, review of data packages, and approval of reports is designed to catch errors and problems prior to data being reported to clients.  When corrective action affects previously reported data, the client is notified in writing describing the problem and resolution.

Data Review, Evaluation, and Documentation

Review of data packages begins with the Principal Investigator and QA Officer, who is responsible for checking that data transmitted from the analytical laboratory meet QC limits (i.e., samples that may have failed were successfully rerun).  Acceptable data for each parameter are then added to the project report (sample ID #, location, date collected and water quality / quantity data).  The quality logbook and quality report include QA/QC summaries for each sample set/ parameter pair.  Updated hard copy, CD diskette copies of the project and quality reports will be maintained.

The Principal Investigator will submit the data to the LDEQ Project Manager on a quarterly basis as part of the quarterly monitoring or annual report.  Quality reports will be submitted annually following the initial comprehensive quality report.  The LDEQ Project Manager will review quarterly monitoring/ annual reports to verify integrity of results.  Corrective actions will begin if problems are discovered.  This mechanism will be in place for the duration of the project.  Once the final report is complete, copies will be sent to the LDEQ Project Manager, QC staff and the supervisor of the NPS unit.  Upon their approval, the final report will be sent to the EPA for final approval.

Report Format
Data sets for each monitoring location and discharge/storm flow event will be maintained in a sample identification format.  Samples bear a unique ID # linked to data for the duration samples were collected and field or laboratory values for water quality parameters.   Associated with each line (unique ID #) are accessory data sets.   If a water quality parameter for a sample set must be rerun due to failure to meet QC limits, failed values with corresponding QC data will also be retained as an accessory data set (laboratory data binder for that parameter).  However, only acceptable, final values are reported.
Data reports will be stored in an Excel file and should include the sample ID and averaged replicate concentrations.  The name of the project, date, and list of analytes should appear in the top left corner.  Column headers should include analytes and units of measurement. Column headers should repeat at the beginning of each new page. The page number and file name should also appear on each page.  All data should be reported with three significant digits.  Values of data from samples that failed QC standards are not included in the final report.  Only include the rerun values that are acceptable.

GROUP C: ASSESSMENT/OVERSIGHT

C.1
Assessments and Response Actions

Assessment and oversight provides for independent assurance that project activities are being carried out with proper emphasis on quality rather than just quantity of information. This activity is planned, performed, or delegated by the Project QA Officer, who reports independently to the PI. Formal corrective action procedures are in place (Figure 4) to assure that quality problems, when detected, are corrected in a timely way. Any data compromised by quality issues is flagged as such, and blocked from use in formulating conclusions in this project.
The project QA officer will conduct an assessment of all phases of the project prior to initiation of sampling to assure that systems are in place.  He will direct sampling procedures including collection, handling and preservation techniques.  He will also review the internal QA/QC procedures of the laboratories.  A Corrective Action Report (CAR) will be made for any deficiency detected, corrective actions will be taken and the result recorded and necessary changes implemented.  If a problem is identified during the assessment, the PI has the authority to issue stop work orders.
The project QA officer will visit each monitoring location quarterly to observe water quality/quantity measurements. Equipment operation will be demonstrated to verify proper operation. After initial approval of field equipment and operations by the PI, the Project QA Officer will visit field locations at least quarterly to verify continued proper operation of the field component.  Visits will include audit of field logbook as well as equipment operation. If inspections/audits reveal discrepancies with the QAPP, these will be immediately corrected and reported to the PI. Thereafter, the Principal Investigator will report field monitoring and laboratory analytical activities/progress to the Project Manager on a prescribed schedule until the latter is satisfied that the project is being successfully implemented.




Figure 4.   Corrective Action Process



























C.2
Reports to Management

Monitoring Reports
Quarterly monitoring reports documenting all project activities and results will be submitted to the LDEQ Project Manager by January 10, April 10, July 10, and October 10 each year of the project.  Reports, which are written by the PI, will include a summary of project progress, assessments of data quality objectives, and a description of problems encountered and corrective actions taken.  Accompanying deliverables, as required by individual tasks upon their completion, shall accompany monitoring reports.  Comprehensive analysis and interpretation will be included in the monitoring reports as available.  Invoices shall also accompany these monitoring reports.

Annual Reports

Annual reports, written by the PI, will be prepared summarizing all project activities for the previous calendar year and delivered to the LDEQ Project Manager by January 15 each year of the project.  These reports will give a current overview and summary of all project activities, progress and findings since the start date.  Previously submitted deliverables may be referenced rather than submitted with the annual report.
Final Reports

Upon completion of the project, a draft final report, written by the PI, will be developed and submitted to LDEQ and EPA for review.  The report will include all data and activities of the project.  It will give a detailed account of all activities, results, findings, and recommendations of the project.  Upon incorporation of LDEQ and EPA revisions to the draft final report, triplicate copies of the final report and all deliverables will be submitted to LDEQ.  

It is anticipated that this project will result in several manuscripts for publication in scientific, peer-reviewed journals.  In addition, results will be presented at regional and national scientific meetings in the form of poster or oral presentations.

GROUP D: DATA VALIDATION AND USABILITY

D.1
Data Review, Verification, and Validation

Data assessment procedures that will be performed for this project include the following:

· Initial review of analytical and field data for complete and accurate documentation, holding time compliance, and required frequency of QC samples;

· Evaluation of blank results to identify systematic contamination;

· Statistical calculations for accuracy and precision using the appropriate quality control sample results;

· Estimates of completeness; and

· Assigning data qualifier flags to the data as necessary to reflect limitations identified by the process.

All project data will be reviewed by the PI and the QA officer to determine if they meet data quality objectives.  Decisions to reject or qualify data will be made by the PI.  Several of the data validation criteria involve specific calculations. Examples are presented below.

Instrument Response Linearity (Calibration)

Acceptance criteria for instrument response linearity are based on the correlation coefficient, r, of the best-fit line for calibration data points. The coefficient reflects the linearity of response to the calibration standards and is calculated by,
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where X and Y are means of the independent and dependent variables, Xi is one value of the independent variable, Yi is one value of the dependent variable and n is the number of observations.

Precision

Control limits for sample analyses, acceptability limits for replicate analyses and response factor agreement criteria specified in the calibration and internal QC checks are based on precision in terms of the coefficient of variation, CV, or relative percent difference, RPD.
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where S is the standard deviation,
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The RPD allows for comparison of two values of an analysis in terms of the precision with no estimate of the accuracy.


[image: image14.wmf]  

12

12

100%

2

YY

RPDx

YY

-

=

æö

+

ç÷

ç÷

èø


where the subscripts refer to the first and second of two determinations.  

For duplicate measurements, CV is related to RPD by the following:
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Accuracy

The accuracy of data is typically summarized in terms of the relative error, RE. This statistic reflects the extent of agreement, as a percentage, of the measured value with the true value of SRM.
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This expression of accuracy allow for comparison of accuracy across a range of different values (e.g., concentrations) and for different parameters of the same type (e.g., different chemical species analyzed by the same method). Control sample analysis will be evaluated by RE.
Similarly, percent recovery, PR, will be calculated.
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The QC program includes blank and matrix spikes. Percent spike recovery, PSR, will be calculated on these QC samples.




(Value of Sample Plus Spike) – (Value of Unspiked Sample)

% Spike Recovery = -------------------------------------------------------------------------------  x 100







(Value of Spike Added)
Blank Data Assessment

Reagent blanks indicate whether contamination exists due to laboratory sources (reagents, glassware and instruments). The most common contaminants introduced in a laboratory are low molecular weight organics including methylene chloride, acetone and toluene. These are ubiquitous in laboratories and minimizing contamination with them is part of standard laboratory procedures. However, these chemical species are not parameters measured in this project, and therefore are of no concern. Results of other types of blanks, including equipment blanks, are assessed individually. Should 
contamination be found, its source will be identified and any samples affected will be flagged.  

Completeness

Completeness is calculated after the QC data have been reviewed. Besides excluding samples that lie outside QC limits for a method, samples may be lost due to spillage, contamination or other causes. The percentage of valid results is reported as completeness, defined for this project as,
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where T is the total number of unknown samples for which a parameter was to be determined, I is the number of invalidated sample measurements, and NC is the number of sample measurements that were never made because loss due to accidents such as spillage or broken sample bottles.  The completeness calculation will exclude fecal coliform due to the limited holding time and distance to the labs.
D.2
Verification and Validation Methods

The evaluation and assessment of measurement data is required to ensure that the Quality Assurance (QA) objectives for the project are met and that quantitative measures of data quality are provided. The routine quality control procedures in the laboratory are established in the published methods, this document, and/or the analytical Standard Operating Procedures (SOPs). All laboratory activities supporting this study will be performed with full adherence to their own procedures, which will be audited by the Project QA Officer. These procedures include proper receipt, inspection, maintenance, calibration, and continuing calibration checks of all instruments, plus performance of internal QC sample analyses at the required frequencies.
Both laboratories will maintain control charts for representative quality control sample analyses to monitor system performance. This provides verification that the system is in statistical control, and indicates when performance problems occur, so that problems can be corrected as soon as possible. When reporting the sample data, the laboratory is required to provide the results of associated QC samples so that the project staff can evaluate the performance of the analytical process. 

All data are validated by the PI and the QA officer on a quarterly basis against the summary sheets and field forms submitted by the project participants.  Data from the summary sheets will only be revised if other submitted materials (i.e., field survey forms) allow an unambiguous identification and correction of errors.   All data will be reviewed routinely for abnormalities, inconsistencies, or unusual results.  If any of these occur, the data will be traced back through laboratory records and field record books to look for possible causes of the error. In the event that no error is found, the data will be assumed to be normal and appropriate for use in project reports and in decision making. If an error is found and no resolution can be arrived at concerning its source or cause, the data will be flagged.  Results will only be discarded if an error is identified.  Results will be presented with full description of quality control concerns.  The PI will retain authority to discard from analysis data found questionable.  All data that is not included in analysis will be reported and flagged. Data from field duplicates will be analyzed by comparing the measured range to the laboratory quality control value for each parameter.   In the event the range exceeds the laboratory control value, the laboratory will be notified to check for errors. If no error can be identified and corrected, the data for that parameter from all sites for that date will be flagged. Data will only be discarded upon clear evidence of an error.  If questions arise concerning chain of custody, these items will be flagged in the project report.  A description of the incident and resolution will be documented in all reports.
Verification

Verification is the process of examining items in order to confirm that the specified requirements of sample collection and analysis have been completed.  The following table shows which items will be examined, how they will be verified, and who is responsible for performing the verification.

Table 9.  Verification Process
	Item to be Verified
	Description of Verification
	Person Responsible

	Chain of Custody
	Form will be reviewed for completeness and checked against field logs, lab reports, and field data sheets.  Reviews will be conducted with completion of each lab report.
	Lab Manager

	Field Data Sheet
	Form will be checked against field log books to ensure correct reporting of information.  Review will be conducted after each sampling event.
	Field Supervisor

	Analytic Data Package
	Data Packages will be reviewed for completeness before being submitted to the PI.  
	Lab Manager

	QA Summary Report
	Summary Reports will be reviewed for completeness upon receipt of the Data Package from the lab.
	Principle Investigator


Validation

Validation is the process of examining items in order to confirm that the specified requirements for an intended use are fulfilled.  It evaluates compliance with methods, procedures and contracts. The following table shows which items will be examined, how they will be validated, and who is responsible for performing the validation.

Table 10.  Validation Process
	Item to be Validated
	Description of Validation
	Person Responsible

	Chain of Custody
	Examine traceability of data from sample collection to generation of reported data.
	Project QA Officer

	Sampling and Lab Methods
	Records support the implementation of SOPs for sampling and analytical methods.
	Project QA Officer

	Holding Times
	Confirm that samples were analyzed within the holding times specified.  
	Lab Manager

	Analytes
	Ensure the required analytes were reported as specified in the contract and QAPP.
	Principle Investigator


D.3
Reconciliation with User Requirements

Periodic reporting of project data require that analyses be performed which address one or more of the program’s objectives.  Data quality will be assessed with respect to the specific analysis and reporting planned.  For example, data of sufficient quantity and precision is necessary for statistically differentiating a reduction in parameters identified in this project.  For a given set of analyses, data will be removed from consideration only for the reasons described previously (B.5, D.2) or for other pertinent and scientifically defensible reasons.  The limitations of the data will be addressed in quarterly and/or final reports. 

Statistical analysis on water quality parameters will be performed by comparing annual averages for the project.  Sample means and standard errors will be calculated and tests for homogeneity (Bartlett’s test) and normality (Komogorov-Smirnov test) will be used.  Depending on the outcome of the homogeneity and normality tests, several parametric and nonparametric tests will be used to compare annual means for significant differences in nutrient and fecal coliform levels before and after BMP implementation.  Examples of parametric tests and multiple comparisons include analysis of variance (ANOVA) followed by Fisher’s least significant difference or Newman-Keul’s test. Nonparametric tests include the Kruskall-Wallis test.  All tests will be performed using standard software (JMP IN®, SAS Institute, Inc., Cary, NC).  
Data will be reconciled with user requirements by calculating differences in NPS pollutant loadings and other parameters attributed to BMPs compared with other standard practices.  Data will be reconciled with user requirements by calculating univariate and multivariate statistics including average annual loading rates of solids, nutrients and oxygen-demanding substances for each monitoring site, seasonal patterns of mass loading of effluent discharge, and distinctions between mass loading associated with rain events and intentional flushing episodes.  

REFERENCES

Louisiana Department of Environmental Quality Office of Environmental Compliance

Surveillance Division. 2004.  Standard Operating Procedure (SOP) For Water Sample Collection, Preservation, Documentation and Shipping, Revision 4.
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Chain of Custody
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	PROJECT NAME:  

	Sample Site:                                                                                                       Date:                                                          Time:



	Collector:                                                                                                Weather:



	                                           ANALYSIS REQUIRED
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Field Data Sheet
Issue In-House Problem Report
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Figure C.2.2 Corrective Action Process.
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