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PROJECT MANAGEMENT 

4. Introduction

This is the Quality Assurance Project Plan (QAPP) developed for the Iowa Department of Natural Resources Field Services Bureau for the Animal Feeding Operation (AFO) Odor Study.  This QAPP covers the field monitoring and associated data management and quality assurance activities for the AFO Odor Study.  The Department's Quality Management Plan is acknowledged by reference for regulatory and programmatic aspects of environmental quality management.  This QA Project Plan will be reviewed annually by the Study QA Manager as well as the IDNR Field Services and Ambient Air Monitoring Sections.  This QAPP has been prepared in accordance with USEPA QA/R-5, "EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations", March 2001.  The EPA QA/-R5 document can be found at http://www.epa.gov/quality/.

5. Project organization

The Iowa Department of Natural Resources (IDNR) Field Services Bureau (FSB) is the State Agency responsible for the implementation of the AFO odor study.  The IDNR Air Quality Bureau (AQB) will assist the FSB in creation of quality assurance and quality control documentation including the QAPP and SOP’s.  The Air Quality Bureau will select and purchase the initial odor sensing equipment needed for the study and coordinate the initial training of Field Operators.  The AQB will also assist in the purchase of any additional equipment used exclusively for the AFO Odor Study.   IDNR employees at field offices across the state will be the principal data collectors for the odor study.  The AQB has contracted with St. Croix Sensory to screen, train, and certify odor observers who will be employees of IDNR.

Data collected during the odor study will be used to assist in the determination of whether additional rules need to be developed to address odor issues attributable to animal feeding operations.  The overall study objective will be “to determine if animal feeding operations contribute to or are responsible for livestock related odors in ambient air that are detectable in a mixture of 1 part ambient air and 7 parts odor-free air.”  The study objective will be met by quantifying the livestock related odor concentration in ambient air downwind of manure spreading areas and existing AFO’s that house different animal species and utilize various manure handling practices. Livestock related odor will be quantified by observing whether or not it is detectable at various dilutions of filtered air (through activated carbon or charcoal) to one part ambient air.  The correct dilution ratios will be obtained using a Barnebey Sutcliffe or a Nasal Ranger® scentometer.  If livestock odor is detected at the seven to one ratio downwind of the AFO (at or beyond the AFO property boundary) during the first reading of an odor measurement, an upwind measurement should be taken to estimate the AFO contribution.  Additional measurements will be taken in a similar manner to quantify odors resulting from manure spreading activities and complaint investigation.  The objective for collecting odor measurements related to manure land application is “to determine if land application of manure contributes to or is responsible for manure odors in ambient air that are detectable in a mixture of 1 part ambient air and 7 parts odor-free air”.  A final report will be produced from data generated during the study to aid the rulemaking and odor mitigation strategy process if such rules and strategies are deemed necessary.  Data collectors will be screened for hypersensitivity or hyposensitivity to odors and trained in the use of both models of scentometers (the Barnebey Sutcliffe model SCC and the Nasal Ranger® made by St. Croix Sensory).  Data collectors will be “certified” as odor observers by St. Croix Sensory and their odor sensitivity will be checked and tracked on a monthly basis.  The study data will be used to populate an AFO odor measurement database that will be analyzed by type and size of operation and manure storage structure to assist decision makers in the Iowa DNR as directed by the Legislature.  The database will also include all measurements taken in relation to land application of livestock manure and will be used to assess the impacts of manure spreading activities on ambient air.

Specific responsibilities and tasks of the study participants are listed below and an organizational chart is included as Figure 5.1.

Lines of communication will ensure that decisions can be made at the most appropriate levels in a time-efficient manner.  Any issues that require a decision, especially in relation to the quality of data, or the quality system, must follow the line of the organizational chart below.  At times, it is appropriate to obtain information from a level higher than the normal lines of communication.

The organizational chart below represents the structure of the various organizations and individuals that are responsible for the activities of the AFO odor study.  The following paragraphs list the specific responsibilities of each individual and organization involved in the Odor Study.
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Figure 5.1 AFO Odor Study Organizational Chart

Project Manager – Barb Lynch Iowa DNR – Field Services Bureau Chief

The Iowa DNR – Field Services Bureau is the agency responsible for implementation of the odor study.  The Field Services Bureau Chief has overall responsibility for managing The Field Services Bureau according to Department policy and has final authority on decisions relating to the AFO Odor Study.  The direct responsibility for assuring data quality rests with line management.  Ultimately, the Director is responsible for establishing QA policy and for resolving QA issues identified through the QA program.  The FSB Chief is responsible for:

· communication with the IDNR Air Quality Bureau on issues related to routine sampling and QA activities

· understanding the AFO Odor Study Quality Assurance Project Plan and Standard Operating Procedures and ensuring subordinates understand and follow these plans and procedures

· ensuring that all personnel involved in AFO odor data collection have access to any training or QA information needed to be knowledgeable in QA requirements, protocols, and technology

· recommending any required management-level corrective actions

· Preparation of final report for AFO Odor Study

QA Officer – Barb Lynch, Field Services Bureau Chief or designee

Barb Lynch or a designee will serve as Quality Assurance Officer for the AFO Odor Study.  The study QA Officer will be responsible for ensuring overall data quality and assisting in the development and implementation of quality assurance for the AFO Odor Study.

The QA Officer is responsible for routine review of QA/QC activities for the AFO Odor Study.  The QA Officer or designee has direct access to the FSB Chief on all matters pertaining to Quality Assurance.  The primary responsibility of the QA Officer is assuring that AFO Odor monitoring is being conducted in accordance with approved QA plans.  Some specific duties of the QA Officer are:

· developing and interpreting overall QA policy and revising it as necessary

· participating in the development and implementation of the QA project plan(QAPP)

· conducts review of monthly data reporting and QA activities

· participates in training and certification activities

· assures documentation of in house training for staff

· develops data quality requirements with the appropriate QA staff

· reviews standard operating procedures that have been developed by staff

· writes and modifies standard operating procedures 

· verifies that all required QA activities were performed and that measurement quality standards were met as required in the QA project plan

· assesses and reports data quality

· prepares and delivers reports to the FSB Chief and Division Administrator

· assists staff in developing QA documentation and in providing answers to technical questions

· initially reviews and approves the QAPP for the AFO Odor Study

· ensures that environmental data collection activities are covered by appropriate QA planning documentation (e.g., QA project plans and data quality objectives)

· develops and tracks training for AFO field staff

· verifies completeness of ambient air quality sampling on a monthly basis

· ensures that all personnel understand the QA policy and provides technical support and review

· ensures that required management-level corrective actions are taken
The QA Officer has the authority to carry out these responsibilities and to bring to the attention of the FSB Chief any issues associated with these responsibilities.  The QA Officer may delegate the responsibility of QA development and implementation in accordance with Department policy to the Field Office Supervisors in cooperation with the Air Quality Bureau.
Field Office Supervisors

The Field Services Bureau Chief delegates the implementation of the AFO Odor Study, in accordance with DNR policy, to the Field Office Supervisors.  This includes oversight of the routine field data collection and QA activities of the AFO Odor Study.  The Field Office Supervisors will serve as the managers of the routine AFO Odor Study Project including the QA/QC activities implemented as part of normal data collection activities.  Field Office Supervisors will be responsible for the coordination and implementation of ongoing training of field odor samplers, ensuring that monthly progress reports are completed and reviewed, and ensuring that supplies, consumables and maintenance items are available to each field office.  Specific duties of the Field Office Supervisors as pertains to the study include:

· implementing and overseeing AFO Odor Study QA policy and procedures within each Field Office

· assigning QA responsibilities to a Field QA Officer in their Field Office

· assuring appropriate staff are hired at the request of the FSB Chief and assuring that new staff are adequately trained and aware of AFO Study QA policies and procedures

· implementation of elements of the AFO Odor Study QAPP

· ensuring monthly completeness and QA reports are prepared and reviewed for their Field Office

· ensuring that study goals are being met

· ensuring that odor study data are entered into the study database in a timely manner

· acting as a conduit for information to Field Office staff

· training of Field Office staff in the requirements of the QA project plan and in the evaluation of QC requirements

· complete the "Annual Data Certification Form" between January 1 and February 1, for the data collected in the previous calendar year.

One person from each Field Office will be designated as the Field Office QA Officer.  General responsibilities of the Field Office QA Officer are outlined in detail in the SOP entitled " General Responsibilities of the Field Office Quality Assurance Officer" (SOP No. AFO-11).  Responsibilities of the Field Office QA Officer in relation to hand held GPS units and Map Source software are described in the SOP entitled "Quality Assurance for use of Garmin eTrex Vista in AFO Odor Study" (SOP No. AFO - GPS 03). 
Field personnel are responsible for carrying out required tasks and ensuring the data quality of the tasks by adhering to the guidance and protocol specified by the AFO Odor Study QAPP and associated SOP’s for the field activities.  Field staff is responsible for:

· participating in training and certification activities

· verifying that all required QA activities were performed and that measurement quality standards were met as required in the QA project plan

· following manufacturer's specifications and Odor Study SOP’s

· performing and documenting preventative maintenance

· documenting deviations from established procedures and methods

· reporting all problems and corrective actions to the QA  Officer

· assessing and reporting data quality

· preparing and delivering reports, field sheets, and QA issues to the Field Office Supervisor and the QA Officer

Iowa DNR - Air Quality Bureau will assist the FSB by:

· determination and purchase of appropriate sampling instrumentation and methodologies

· assisting in the development of quality assurance plans and standard operating procedures

· assist with the purchase of any additional equipment used exclusively in the AFO Odor Study

Data Management-Maggie Clover AFO Data Manager

The Data Manager is responsible for coordinating the data management activities of the AFO Odor Study.  The main responsibilities of the Data Manager are ensuring that data and information collected for the AFO Odor Study are properly captured, stored, and transmitted for use by project participants.  Some duties of the Data Manager or designee in each Field Office are:

· developing local data management standard operating procedures

· ensuring access to data for timely reporting and interpretation process

· maintenance of the AFO Odor Study Database

· ensuring timely delivery of all required data to the Project Manager

6. Problem definition and background 

Structural changes in the animal industry across the United States over the last several decades have resulted in an increase in the average size of the farms producing animal products.  Larger farm size increases the amount of waste produced per farm as well as the number of complaints from rural residents.  Many residents living near AFO’s have expressed concern about the environmental effects of emissions of pollutants and odors from these large operations and potential effects these emissions may have on health.

In June, 2001, Iowa Governor Tom Vilsack asked the Presidents of Iowa State University and of The University of Iowa to create a study to assist the Iowa Department of Natural Resources and the Environmental Protection Commission with addressing public health and environmental concerns arising from air emissions from animal feeding operations (AFO’s).

The University Study was completed and a final report issued in February of 2002.  One of the recommendations of the study group was that ambient air quality standards be developed to regulate the concentration of odors.  The University Study Group did not reach a consensus on proposed standards for odor and presented two opinions of possible odor standards.  The opinions presented in the University Study have been considered in the development of the AFO Odor Study objective.

Senate file 2293 was introduced in the Iowa Legislature on February 25, 2002.  This bill addressed many environmental aspects of animal feeding operations including air quality issues relating to ammonia and hydrogen sulfide gases and odor.

Governor Vilsack signed senate File 2293 on April 29, 2002.  Senate file 2293 defines “odor” as an “airborne pollutant” and defines an “animal feeding operation structure” as “a confinement building, manure storage structure, or egg washwater storage structure.”  The bill instructs the Iowa Department of Natural Resources to “conduct a comprehensive field study to monitor the level of airborne pollutants emitted from animal feeding operations in this state, including but not limited to each type of confinement feeding operation structure.”

The bill also states “After the completion of the field study, the department may develop comprehensive plans and programs for the abatement, control, and prevention of airborne pollutants originating from animal feeding operations in accordance with this section. The comprehensive plans and programs may be developed if the baseline data from the field study demonstrates to a reasonable degree of scientific certainty that airborne pollutants emitted by an animal feeding operation are present at a separated location at levels commonly known to cause a material and verifiable adverse health effect. The department may adopt any comprehensive plans or programs in accordance with chapter 17A prior to implementation or enforcement of an air quality standard but in no event shall the plans and programs provide for the enforcement of an air quality standard prior to December 1, 2004.”

Trained field personnel will evaluate the strength or concentration of odors with a scentometer.  Wind direction and speed will be determined with a compass and pith ball anemometer at the time of each reading.  Commercially available GPS units are available in each Field Office and will be used to obtain coordinates for AFO structures and odor measurement locations.  Odor measurements will be taken in ambient air or at the edge of AFO property at a site downwind from AFO structures.  If livestock odor is detected at a seven to one dilution at the downwind site, a measurement will be taken upwind to estimate the odor contribution of the AFO.  Measurements will be taken in a similar manner to quantify odor concentrations associated with manure spreading activities.  Additional samples may be taken at other properties downwind or upwind of AFO structures or to determine odor concentrations at houses or public use areas at the discretion of the Field Office Supervisor or Field Operator.  A simple determination will be made as to the detectability of livestock related odor at a dilution threshold of seven parts charcoal filtered air to one part odorous air.  Odor detectability at a dilution ratio of 15 parts filtered to 1part ambient, and in ambient air with no dilution, will also be documented on the Field Sampling Data Sheets.

The scentometer has been used to evaluate odors for over forty years and is the regulatory method chosen by several states.  The scentometer has demonstrated itself to be a simple, realistic, and cost effective alternative to having odor samples sent to a laboratory for testing by trained odor panelists.  

The scentometer enables the user to obtain various dilutions of odorous and odor free air.  A scentometer contains activated carbon for deodorizing ambient air, a mixing chamber, nasal ports or a mask for assuring a leak tight fit between the users nose and the instrument, and air inlets of various sizes for both odorous and filtered air.  Leak checks specific to both models are described in the SOP's.  

An odor “measurement” will consist of two readings taken at the same spot, which are separated by at least 15 minutes, but not more than 60 minutes.  Each reading will involve sniffing at dilutions of  15 parts odor free air to 1 part ambient air, 7 parts odor free air to 1 part ambient air, as well as sniffing 100% ambient air.  Note that the terms “measurement” and “reading” are used consistently throughout this QAPP as well as all scentometer related SOP’s in these specific senses.

Prior to taking any readings, the nasal cavity is refreshed by inhaling only odor-free air for a minimum of one minute.  Immediately after the nasal cavity has been refreshed to eliminate the possibility of desensitization to odor, the fifteen to one dilution ratio is sampled.  Then the nasal cavity is again refreshed for a minimum of one minute prior to sampling at the seven to one dilution ratio.   If livestock odor is detected at the seven to one ratio the test is positive.  If a positive test result is obtained during the first reading downwind of an AFO or manure spreading operation, the Field Operator should then take a measurement upwind of the suspected odor source to estimate the sources’ contribution to the ambient odor.  Finally, a second reading will be taken at the downwind location at least 15 minutes but not more than 60 minutes after the first downwind reading.

Odor sample data collected during the study will be analyzed to evaluate the efficacy of current rules and to help determine if specific odor rules are needed for one or more types or sizes of animal feeding operations.  Odor study data will also be used to:

· provide a database for research and evaluation of odor levels near AFO’s

· determine highest daytime odor concentrations expected to occur in ambient air in the vicinity of AFO’s

· determine representative daytime odor concentrations downwind of various types and sizes of AFO’s and manure spreading operations

· estimate the ambient odor concentration attributable to AFO’s

· determine general background odor concentration levels in agricultural areas

7. Project description and schedule

Odor Certified DNR Field Personnel will take odor measurements during their normal workday as part of their normal work duties.  Odor samples may be taken as an element of each visit the Field Personnel make to an AFO site.  Odor samples will also be taken using the same methods at sites downwind and upwind of manure application sites during or following manure application.  

Odor samples will also be taken at  PERRCs believed to be in odor plumes. “PERRC” means a Public use area, an Educational institution, a bona fide Religious institution, a Residence not owned by the owner of the animal feeding operation, or a Commercial enterprise.  Precise definitions of these terms can be found below.  Note that PERRC doesn’t include a highway, or road right-of-way. 

Some PERRCs are also Separated Locations.  See the SOP entitled "How to Determine if a PERRC is also a Separated Location" for a list of additional criteria a PERRC must meet in order to qualify as a Separated Location.  The determination whether a PERRC is or is not a separated location is somewhat complicated, and will require information that the odor investigator typically will not have access to in the field.  Odor investigators are therefore advised to simply take measurements at PERRCs in general, without attempting to determine if they are Separated Locations.  If both downwind readings show odors present at the 7/1 dilution ratio, the Field Office Quality Assurance Officer will determine if the PERRC at which the high readings were taken is also a Separated Location. 

Additional odor samples may be collected at the discretion of the Field Office Supervisors and may include samples taken as complaint response or during a specific AFO activity such as pit agitation or manure pumping.  The study is designed to measure ‘worst case’ daytime odors and the bulk of odor measurements will be taken during the warm months near large facilities, or in high AFO density areas.  Locations of AFO structures or manure application sites and sampling locations will be collected with commercial GPS units.  The Study is expected to begin in the Spring of 2003 and will continue until enough data has been generated to form conclusions as to the study goals.  Annual goals for the different categories of measurements for each field office and for the state as a whole are given in the table below.  See the SOP AFO-11 "General Responsibilities of the Field Office Quality Assurance Officer" for guidelines about how various types of measurements will count towards these goals:
	FO City
	Swine Facility
	Beef, or Dairy, or Poultry Facility
	Total Facility
	Manure App
	PERRC

	Manchester
	45
	7
	52
	25
	25

	Mason City
	60
	9
	69
	25
	25

	Spencer
	60
	9
	69
	25
	25

	Atlantic
	45
	7
	52
	25
	25

	Des Moines
	45
	7
	52
	25
	25

	Washington
	45
	7
	52
	25
	25

	Totals
	300
	46
	346
	150
	150


The culmination of the study will be a report created by the Field Services Bureau summarizing results of the study.

8 Quality objectives and criteria for measurement data

8.1 Data Quality Objectives

The AFO Odor Study is essentially a survey designed to collect baseline data on odor concentrations.  Location measurements will be taken with Field Office GPS units.  Training for use of the units will be the responsibility of the Field Offices.  A compass and pith ball anemometer will be used to determine wind direction and speed during each odor measurement.  There will be uncertainty associated with these measurements due to limitations of the equipment and variability of Field Operators’ sensitivity.  This uncertainty is expected to be small and inconsequential for the purpose of the study.  All field participants will be trained and certified as odor observers.  Field staff responsible for taking odor measurements will be tested for odor sensitivity monthly.  The monthly tests will be used as a quality assurance tool to help address any changes in the operator’s sensitivity to odors.  Results of monthly tests will be tracked according to the Tracking Results SOP listed in appendix A.  Standard Operating Procedures (SOP’s) have been developed for all field aspects of the project.  Adherence to this QAPP and associated SOP’s will ensure that the data collected is adequate to accomplish the study objectives.  See the table in section 7 for numerical goals for the number of measurements to be taken by each field office, and for the state as a whole.

8.2 Data Quality Indicators

Data Quality Indicators are precision, bias, accuracy, representativeness, comparability, completeness, and sensitivity.  A brief discussion of how each of these indicators will be applied to the AFO Odor Study follows.

Precision- the degree by which the measurement is reproducible.  This is the random component of error.  The difference between two analytical measurements of the “same” sample prepared in duplicate leads to some indication of the precision.  Degree of agreement is often expressed as the relative percent difference (RPD%).  For the AFO Odor Study 10% of all odor samples will be duplicated on site by a second observer.  A simple percent of agreement between the observers will be calculated.  These duplicate measurements will be subject to the individual bias of the two observers but should yield reasonable data as to the repeatability of the measurements.

When taking collocated readings, one observer is arbitrarily designated as the primary (more "authoritative") observer.  This designation should be made prior to taking any readings at or near the site.  The results of the primary observer will be entered on the main (or top) portion of the web based data entry forms.  Results obtained by the secondary observer will be entered at the bottom of the web based data entry forms, in the section labeled as "Secondary Precision Data".  Only the sampling done by the primary observer will be included in the final results of the odor study.  Data gathered by the secondary observer is collected only for the purpose of assessing precision.

The secondary observer can use either the same model of scentometer as the primary observer, or a different model. Both the primary and secondary observers should begin the collocated reading at the 15/1 dilution, and proceed to the 7/1 dilution. If the primary observer does not detect livestock odors at 7/1 during the first reading downwind of a source (or during the first reading at a PERRC), no additional readings will be taken by either observer.  (In this a case, two copies of the "Field Data Sheet for Odor Measurements", will be completed - one for each observer.)  On the other hand, if the primary observer does detect livestock odors at 7/1 during the first downwind reading (or during the first reading at a PERRC), the secondary observer should continue taking readings near the site even if he or she did not detect odors at 7/1 during the first reading.  (When the primary observer detects odors at 7/1 downwind of a facility or manure application area, four copies of the "Field Data Sheet for Odor Measurements" will be completed - corresponding to the primary downwind, primary upwind, secondary downwind, and secondary upwind measurements.)

Accuracy (Bias)- systematic or persistent distortion of a measurement process that causes errors in one direction.  Odor measurements are dependent on an individual’s odor sensitivity at the time the samples are taken.  There may be bias between observers or an individual may be more or less sensitive to odors on any given day.  Adequate training will include information about potential causes of bias and odor samplers will be made aware of physical, environmental, or emotional parameters that may cause bias.  All Field Operators will participate in monthly testing to evaluate any changes in their sensitivity to odors.  Results of the monthly tests will be tracked and reported so that any significant change in an Operator’s sensitivity can be addressed.  There is no completely objective method of measuring odor concentration and some variability is inherent with such a survey.  A duplicate sampling goal is that duplicates will be taken for 10% of total samples.  These duplicate samples will give an indication of individual and instrument bias.

Representativeness- degree to which data accurately represents the population being measured.  This is dependent primarily upon the sampling procedure.  The goal of this study is to measure odors in the plume of sources and representative of “worst case” daytime scenarios.  It is the responsibility of those performing the sampling to assure that the sample collected is representative of the AFO being measured.  When odors are detectable at a seven to one dilution, the observer should immediately follow such measurements with an upwind or background measurement.  This procedure will aid in the determination of non-source or upwind contributions to the odor measurement.  Measurements will be made in a uniform manner and meteorological data will be recorded to help ensure that the data collected is representative of the facility or facility type being monitored.

Comparability- comparability involves the comparisons of data generated by various agencies at different locations.  This involves data being reported in consistent units, and analyzed and retrieved by standard reference or equivalent methods.  Methods used during the AFO Odor Study have been used by various agencies for similar projects.  All data generated for the AFO Odor Study will be taken in a manner consistent with this QAPP and associated SOP’s.  Prior to completion of the final report, an effort will be made to assemble data collected using similar methods in other states or as part of separate monitoring programs.  Previous studies have shown that the methods used for the AFO Odor Study will produce repeatable results and all available comparison data will be included in the final report.

Completeness- a measure of the amount of valid data needed to be obtained from a measurement system.  The AFO Odor Study is expected to be at least an eighteen-month effort.  The number of samples taken during the study and variability of results according to season, meteorology, and facility type will be evaluated.  It is expected that enough samples will be collected to make the determination as to whether additional sampling is warranted or regulations need to be written to address odor problems. See the table in section 7 for numerical goals for the number of measurements to be taken by each field office, and for the state as a whole.

Sensitivity- the determination of the low range value that a method specific procedure can reliably detect.  For purposes of the odor study this is a simple yes or no as to odor detectability in ambient air when sampled after climatizing the nose to odor-free air.  Initial screening of potential odor samplers will be a part of the training process.  Any Field personnel who are particularly sensitive or insensitive to odor will not be allowed to participate in the field sampling.  All Field Operators will be re-tested monthly and results will be tracked to determine if further testing or remedial action is necessary.

9. Special training requirements

An agreement has been made with St. Croix Sensory to train field operators as “Field Odor Inspectors”.  St. Croix Sensory has been conducting odor school training for over ten years and has trained hundreds of government and private industry employees and citizen organizations in the proper use of field olfactometers.  St. Croix Sensory has agreed to provide initial training and annual re-certification of all Field Operators.  The Field Office Supervisors will maintain documentation of date of completion of odor school and annual re-certification for all odor samplers in their office.  All Field Operators will be re-tested on a monthly basis.  Odor samplers will be employees of DNR and will be familiar with field inspections and scientific techniques and methods.  No other special training or certification is necessary. 

In the event that a new employee is hired after training has been conducted by St. Croix, they may receive course materials from the Odor Study QA officer for that particular field office.  If they have met both of the following conditions, 

· read and reviewed the course materials

· passed odor screening tests and were certified by St. Croix with respect to sensitivity;

then they may, at the discretion of the Field Office Supervisor, begin taking measurements, provided they attend the next available training session. The tests can be administered by a Field Office Quality Assurance officer (or other certified odor observer), but the answer sheets must be forwarded to St. Croix.

Minimal training will need to be conducted on use of the GPS units.  GPS units for the AFO Odor Study are units already in use at Field Offices and no post processing of positional data is anticipated.  Initial GPS training has been done in each Field Office and additional training will be scheduled by Field Office Supervisors to refresh staff GPS data collection skills and for new personnel.  Position and direction data will be recorded directly from the hand held units.

10. Documentation and records

The Project Manager will review the QAPP and SOP’s for the AFO Odor Study on an annual basis.  Any major changes to the QAPP or SOP’s will require re-distribution and review by the parties listed in the QAPP.

All original field sampling sheets and Field Odor Inspector training documentation (except for the results of accelerated weekly testing) will be filed in the Field Office responsible for the sampling.  The results of accelerated weekly testing will be forwarded to and stored by St. Croix. (Field Offices are also encouraged to send copies of the results on monthly sensitivity screening tests to St. Croix Sensory.)  All sample records including duplicate samples will be transferred to a database that will be used to evaluate the data and to produce a final report at the end of the study period.  Field QA Officers will produce monthly interim progress reports at each Field Office and at the discretion of the Project Manager.  All data generated during the project will be considered public after appropriate QA has been performed.  Project documents including any final reports and presentations will be retained for long-term storage according to Iowa DNR guidelines.

DATA GENERATION AND ACQUISITION

11. Sampling Process Design

The AFO Odor Study will utilize trained DNR personnel to determine if odors are detectable in ambient air at a seven to one dilution ratio with odor-free air in the downwind odor plume of manure application sites and animal feeding operations of various types and sizes.  All data will be collected in accordance with this QAPP and associated SOP’s listed in appendix A of this document.

DNR Field Inspectors make regular trips to AFO’s as part of their normal job duties.  An odor sample will be taken according to the appropriate SOP upon each visit to an AFO whenever time permits.  Data collected during the visit will include the type of animals raised, a facility number or name that can be linked to existing data, information on weather parameters, and location of sample in relation to AFO structures including buildings and lagoons.

12. Sampling methods

All samples will be taken using consistent sampling methodology as defined in the Field Sampling SOP’s listed in appendix A of this document.  SOP’s have been developed to address detailed sampling procedures, sampling site selection and equipment maintenance and cleaning procedures.  A summary of materials and sampling methodology is included below.

12.1 Sampling Equipment

The following equipment and materials will be used for the odor study and will be transported to field locations.

For Barnebey Sutcliffe Model SCC
· Barnebey Sutcliffe Scentometer including two glass nasal ports and two activated charcoal beds.  

· Tape for plugging odorous inlets

· Plugs for inlets to charcoal beds 

· Field Data Sheet for Odor Measurements (specific to the Barnebey Sutcliffe model)

For Nasal Ranger ® Field Olfactometer

· Nasal Ranger ® Field Olfactometer including nasal mask and Odor-Filter Cartridges for odor free dilution air

· Shoulder Strap

· Field Data Sheet for Odor Measurements (specific to the Nasal Ranger® model)

· Odorous substance for comprehensive leak test
For either model of scentometer

· Carrying bag or case

· Alcohol wipes 

· Pith Ball Anemometer

· Compass for determining wind speed

· Garmin eTrex Vista Personal Navigator for obtaining GPS coordinates, and distance and bearing between points.
· Other Relevant Field Data Sheets

12.2 Sampling Method

Trained field operators with a properly maintained scentometers will take odor samples.  Sampling personnel will complete odor school training and will be re-certified on an annual basis.  An odor measurement will consist of two readings taken at the same location separated by at least 15 minutes but less than 1 hour.  Each reading will consist of:

· The Field operator selects a sampling location

· Wind speed and direction data are collected and transferred to the Field Data Sheet.

· The operator stands perpendicular to the wind, and the scentometer is held in a horizontal position with the nasal inserts or mask pressed against the operator’s nose.

· As described in detail in the SOP's, prior to taking readings, leak checks of a type and frequency specific to each model of scentometer are performed.  If a leak is observed the operator will troubleshoot the scentometer as described in the Trouble-shooting SOP's, and will not proceed further until the problem is resolved.

· Odor-free (activated carbon scrubbed) air is inhaled for a minimum of 1 minute in order to refresh or climatize the nasal cavity.

· The ambient air port at the back of the instrument is opened which allows a fifteen to one dilution of odor-free to ambient air to enter the scentometer.

· Three sniffs are taken at the fifteen to one dilution and the operator notes whether or not odor is sensed at this ratio.

· The ambient port is then closed and the nasal cavity is again refreshed for a minimum of 1 minute and until no odor is observed.

· Three sniffs are taken at the seven to one dilution and the operator notes whether or not odor is sensed at this ratio.

· The ambient air port is then closed and the nasal cavity is refreshed a third time by inhaling odor-free air for a minimum of one minute and until no odor is observed.

· The scentometer is removed from the nostrils and the operator notes whether or not odor is sensed in ambient air.

· Results of the reading are transferred to the Field Data Sheet.

· Location data are collected and transferred to the Field Data Sheet.

· This process is repeated at the same location between fifteen minutes and one hour after the first reading.

· If a leak check that follows a reading (or several readings) fails, the reading(s) will be invalidated back to the last successful leak check.

12.3 Sample Location Selection

There are many possible methods to determine a suitable sampling location.  The default method for sampling site selection will be downwind from AFO structures or lagoons and at or as close as practical to the AFO property boundary.  Prior to measuring odor near an AFO, the Field Operator will measure wind speed and direction.  The operator will then ascertain the downwind AFO property boundary with the assistance of maps and/or AFO personnel.  The Field Operator will then travel to the downwind AFO property line or closest reasonable location and select a sampling site using wind direction.  The Operator will take an initial odor reading and collect and record wind speed and direction, and location data.  If livestock odor is not detected at the seven to one ratio at the downwind site, the odor measurement is complete.  If livestock odor is detectable at a seven to one dilution, the operator should select a site immediately upwind of the AFO facility and proceed to collect odor, location, and meteorological data following the same procedures and collecting the same measurements as at the downwind location.  A second odor reading will be taken at the downwind site at least 15 minutes after the initial reading but not more than one hour after the first reading.  After all odor readings are completed, the field operator will collect and document the GPS location for the most downwind portion of the AFO structure that is farthest downwind. Sampling site selection related to complaints and manure application will generally follow the procedure above with odor measurements taken on land adjacent to the property where manure is being spread or as close as is practical downwind.

13. Sample handling and custody

Current plans for the AFO Odor Study do not include any samples collected for additional analysis.  The study is essentially a survey and all sampling will be done in the Field.  Field data sheets documenting all sample collection and identification data will be maintained at each Field Office.

14. Analytical methods

Trained Field Operators will perform sample analysis on-site; no additional analysis is scheduled at this time.  Simple statistical techniques will be used to analyze the odor study database for production of the final report.

15. Quality Control requirements

This QAPP and associated SOP’s have been created to address the overall quality control requirements of the AFO Odor Study.  Field Sampling and equipment quality control requirements can be found in the individual SOP’s.

The primary quality control requirements for each sampling event are leak tests of the scentometer.  These checks demonstrate both the integrity of the scentometer as well as the fit of the nasal inserts or mask.

The activated carbon beds in each Barnebey Sutcliffe scentometer used for the study will be replaced prior to use and quarterly thereafter.  The odor filter cartridges of the Nasal Rangers® will be replaced every 4 weeks, or more frequently if required by the Trouble Shooting SOP. 

St. Croix Sensory will certify all odor samplers and provide annual refresher training to verify that there have been no significant changes in their ability to take valid odor measurements.  The Field Office QA officer will audit the technique of odor investigators annually at an AFO Facility as soon as practically possible after the start of the odor season.

Each Field Operator will be tested for odor sensitivity on a monthly basis, either by the Field Office QA Officer or another certified odor investigator. Anyone who administers odor sensitivity tests must be trained by the Field Office QA officer.  (In the event that the Field Office QA Officer is also an odor data collector, the Field Office QA officer should designate another individual to administer sensitivity screening tests to himself/herself.) St. Croix will audit the technique of the QA officer as he/she administers the odor sensitivity test, and the QA officer will in turn audit the technique of anyone else who administers the test. Results of the monthly testing will be tracked and used as a QA tool to address any changes in each Field Operators sensitivity to odors.

A second field operator with independent equipment will perform duplicate collection of all odor sample data for 10% of sampling events.

Odor sampling Field Data Sheets will be reviewed by the Field Operator who took the measurements and the Field QA Officer responsible for database quality assurance.  On a monthly basis the Field QA Officer will select a sample of Field Data Sheets and compare them to the database to estimate transcription error.

Field QA Officers will generate monthly reports in each Field Office to aid Supervisors in determining whether the project goals are being met.  These reports are discussed in the Assessments and Oversight section.

16. Equipment testing, inspection, and maintenance

16.1 Equipment Inspection

All equipment used in the AFO Odor Study will be inspected upon receipt, before each measurement, and during any necessary equipment maintenance.  The activated charcoal in each scentometer will be replaced quarterly on the Barnebey Sutcliffes, and at least every 4 weeks on the Nasal Rangers.  The equipment will be inspected and leak tested at this time.  Sniffin’ Sticks odor pens will be replaced every six months if they are not refrigerated, and every 12 months if they are refrigerated.

16.2 Equipment Maintenance

Each Field Office will be responsible for maintaining the equipment assigned to them for use in the AFO Odor Study.  It will be the responsibility of each Field Office to order and purchase supplies and maintenance items needed to maintain the equipment used in the AFO Odor Study.  Field Offices will also be responsible for returning the Nasal Ranger® scentometers to their manufacturer (St. Croix Sensory) once each year for refurbishment and re-calibration. 

Activated carbon beds in the Barnebey Sutcliffe scentometers used in the study will be replaced quarterly.  Odor filter cartridges on the Nasal Ranger® units will be replaced at every four weeks, or more frequently if required by the trouble shooting SOP.  Unopened packages of activated carbon for the Barnebey Sutcliffe scentometer, or pairs of odor filter cartridges for the Nasal Ranger® that are left in their plastic wrap, have a shelf life of five years.  Opened packages of activated carbon (in the loose and granular form for the Barnebey Sutcliffe scentometers), will not be stored, and any material remaining in the package after refilling the scentometers will be disposed of.

Sniffin’ Sticks odor pens have a shelf life of six months from the date of first use if they are not refrigerated, and 12 months from date of first use if they are refrigerated.  Sniffin’ Sticks packages will be clearly marked at first use and disposed of at the end of their shelf life.

It may be necessary to clean the pith ball anemometers used to measure wind speed.  This cleaning will be performed according to manufacturer instructions and will only be performed if the instruments are visibly dirty or if free movement of the pith ball is not observed.

GPS units will require only regular battery replacement.  A supply of batteries will be maintained at each field office and spare batteries will be carried with the unit in case field replacement is necessary.

16.3 Spare Parts

Barnebey Sutcliffe Model:

· The Barnebey Sutcliffe scentometer is a sturdy instrument with no moving parts.  The body of this scentometer is essentially a hard plastic box with drilled ports for ambient and odor-free air.  The activated carbon beds are inside the scentometer and protected by the plastic case.  Glass nasal inserts are inserted into holes at the front of the unit and these inserts and insert bushings are the only components of the scentometer that may be subject to accidental breakage or wear.  An adequate inventory of spare nasal inserts and bushings will be maintained at each field office.

Nasal Ranger® Model:

· The Nasal Ranger® model is more complex, in that it contains a rotating dial used to select various dilution ratios, odor filtering charcoal cartridges, an on/off switch, an electronic flow sensor, several O rings, a battery, and a nasal mask with two check valves and a comfort seal.  An adequate inventory or spare charcoal cartridges, O rings, batteries, nasal masks, check valves, and comfort seals will be maintained at each field office.  Each Nasal Ranger will also be sent back to St. Croix on a yearly basis for refurbishment and re-calibration.

No spare parts inventory will be maintained for anemometers, compasses, or GPS units.  Cleaning, replacement, or manufacturer repair will remedy failure of any of these types of equipment.  Sniffin’ Sticks odor pens will be replaced every six months if not refrigerated, and every 12 months if refrigerated.  Each Field Office will be responsible for purchasing maintenance items for the equipment at their location.

17. Calibration and frequency

Because of their simplicity, the Barnebey Sutcliffe Model SCC scentometers do not require re-calibration.  The Nasal Ranger® scentometers will be returned to their manufacturer (St. Croix Sensory) once each year for refurbishment and re-calibration, using a NIST traceable primary gas flow standard.  After each annual refurbishment and re-calibration, St. Croix sensory will supply a certificate indicating that the particular Nasal Ranger® passed the calibration check, and is in good working order.

All Field Operators will be screened to ensure that they are neither overly sensitive nor insensitive to odors.  St. Croix Sensory will certify operators for a one-year period after successful completion of both “smell school” and three weekly odor sensitivity tests.  Annual re-certification of Field Odor Samplers will also be conducted by St. Croix Sensory to refresh operators on sampling technique and ensure there have been no significant changes in their perception of odors. 

The Field Office QA officer (or other certified odor observers) will conduct two types of ongoing testing: (1) accelerated (e.g. weekly) testing that is related to certification, and (2) monthly testing of all Field Operators as part of overall quality control. Anyone who administers odor sensitivity tests must be trained by the Field Office QA officer. (In the event that the Field Office QA Officer is also an odor data collector, the Field Office QA officer should designate another individual to administer accelerated weekly and monthly sensitivity screening tests to himself/herself.)  St. Croix Sensory may request that accelerated testing be performed the month before or after certification testing.  The Field Office QA officer (or other certified odor observer) will conduct the accelerated tests, and the Field Office Supervisor will forward the results to St. Croix.  (Field Offices are also encouraged to send copies of the results on monthly sensitivity screening tests to St. Croix Sensory.)  Odor observer certification cards will be revoked or awarded by St. Croix based on the results of St. Croix’s own testing and the accelerated tests done in the month prior to or following certification.

17.1 Frequency of operator certification

Field Operators will undergo one day of initial scentometer odor inspector training to be conducted by St. Croix Sensory.  Each Field Operator will receive annual refresher training to ensure competency and will be tested monthly by the Field Office QA officer (or other certified odor observer)  to track changes in odor perception. Anyone who administers odor sensitivity tests must be trained by the Field Office QA officer. (In the event that the Field Office QA Officer is also an odor data collector, the Field Office QA officer should designate another individual to administer accelerated weekly and monthly sensitivity screening tests to himself/herself.)

17.2 Validation of Ambient Data

All data collected in a manner consistent with this QAPP and the associated SOP’s will be considered valid for the AFO Odor Study.  Any deviations from procedures specified in the QAPP and SOP’s will be noted on field sheets and will result in either a flag or invalidation of the data.

18. Acceptance Requirements for Supplies and Consumables

All supplies and consumables will be inspected upon initial receipt at the individual Field Offices.  Scentometers will be inspected and leak checked quarterly (for the Barnebey Sutcliffe Model) and at least every four weeks (for the Nasal Ranger®) as a component of activated carbon replacement.

19. Non-Direct Measurements

Non-direct data is data obtained from existing sources that will not be measured specifically in the AFO Odor Study.  All data necessary to accomplish the primary study goal; “to determine if animal feeding operations contribute to or are responsible for livestock related odors detectable in a mixture of 1 part ambient air and 7 parts odor-free air”, will be directly collected as part of the AFO Odor Study.

Non-direct measurements will be used for secondary study goals including ancillary information in the final report to management.  Secondary data including AFO size in animal units, general AFO location information, and type of animals raised may be obtained from existing department information, Field Data Sheets, or from AFO personnel.  Any uncertainties in data acquired from existing databases or other sources will be identified and defined in reports generated for the AFO Odor Study.

Other data and background information that may be included for reporting and comparison to AFO Odor Study data may include GIS and aerial photography databases, meteorological data collected at various types of monitoring stations, and reports and information obtained from similar studies conducted by other states or agencies.  All such data will be referenced as to origin and uncertainty.

Data obtained from published literature describing similar studies may be included in the final report and will include statements as to its origin and collection and analysis methods.  Any known issues that prevent the data from being compared to AFO Odor Study data will be included in the reports.

Data obtained by direct measurement in the AFO Odor Study will be obtained and recorded on site by trained Field Operators.  All data will be recorded on Field Data Sheets at the time of acquisition and later transferred to an electronic database.  Field Data Sheets will be stored at each Field Office and the database will be backed up and protected according to standard DNR protocol.  Standard statistical techniques will be used to analyze and interpret the data for preparation of the monthly report, final report, and any intermediate reports as required by the Project Manager.

Field QA Officers will compare a subset of the Field Data Sheets to the database as a spot check to estimate transcription errors.

20 Data Management

20.1
System Security

Field Sampling Sheets will be stored in DNR Field Offices.  The Odor Study database will exist on a password protected DNR server accessible only by DNR personnel responsible for completion of the study.  This server will be backed up on a regular basis according to the DNR computer security plan.

20.2
Tracing of Data Errors

Data errors found during review, transcription, or analysis of Odor Study data will be brought to the attention of the Field Office Supervisor for the region the measurement was collected in.  The Field Office Supervisor will discuss the errors with the Field Operator responsible for the data collection and take appropriate corrective actions to remedy the situation.

20.3
Data Systems and Software

All AFO Odor Study data will be transferred to a DNR database on a password protected server.  This database will be backed up regularly according to DNR protocol.

20.4
Data Processing 
No processing of sample data will be necessary for the AFO Odor Study.  Odor measurements consist of yes or no responses to odor sensation at a specific dilution.  All measurements are performed on site and are not repeatable and require no processing.  Location, distance, and direction information could be calculated from data on the Field Sheets but will be assumed correct unless anomalies are detected.

20.4.1
Data Transfer

The Field Office Supervisors in each Field Office will be responsible for designating personnel to transfer sampling data to the database.  This will be done regularly to insure rapid review of sampling data and continuous update of the database.  The Field QA Officers will generate monthly reports for each Field Office to assist managers in determining if study goals are being met and if study resources are being directed appropriately.

20.5
Data Review

20.5.1 Initial review

The Field Operator will review the Field Sampling Sheets upon completion of sampling and before leaving the AFO vicinity.  The operator will also review the Field Data Sheets for completeness upon returning to the Field Office and prior to submitting the Field Sheets for inclusion in the database.  Any discrepancies or incomplete sampling sheets discovered upon database data entry will be reviewed with the Field Operator and corrected or invalidated as necessary.

20.5.2 Monthly Summary Review

Field QA Officers will prepare monthly summary reports and will conduct a monthly data review to determine the number of acceptable measurements taken compared to the number of possible measurements and the status of data transfer from Field Sampling Sheets to the database.  The monthly reports will detail the number of positive and negative measurements taken at the various types of facilities as well as the number of collocated measurements taken and statistics on the collocated samples.  Results of monthly odor sensitivity testing of Field Operators will be tracked and summarized in the monthly reports.  This data will assist the Field Office Supervisor in determining if study goals are being met and whether corrective actions or redirection of study efforts should be considered.  Odor measurements will be either positive or negative and there are no calculations or data manipulation required for AFO Odor Study data.

20.6
Data Adjustments

Any adjustments to data recorded on Field Data Sheets or the electronic database will be reviewed by the Field Operator who collected the data and the Supervisor at the Field Office for the region the data was collected in.  Questionable location data may be verified or adjusted by a second visit to the AFO where the measurements were collected.  Suspect meteorological data will be compared to local weather data from the day in question.  Actual odor sample data will be assumed correct unless inadvertently not recorded or recorded ambiguously.  Such data will be invalidated and the odor sample will be classified as missed.

Data on all field data sheets, and on any other forms related to the Odor Study, should be entered in ink.  Each modification should be initialed and dated.  Any corrections to entries should be made using a single line to avoid obliteration of the original entry.  Erasures and "white-outs" are not permitted.

20.7
Input of Daily Data

Data on all field data sheets, and any other forms related to the Odor Study, should be entered in ink.  See section 20.6 for the data correction protocol.

Field operators will review, and after additional checking by the Field Office QA officer, submit Field Sampling Data Sheets for entry into the odor sampling database on a daily basis.  Field Office Supervisors will designate personnel to enter information from Field Data Sheets weekly or on a schedule approved by the Field Office Supervisor. Field QA Officers will review the database for completeness and transcription errors monthly.

ASSESSMENT AND OVERSIGHT

21. Assessments and response actions

The AFO Odor Study is basically a survey where all measurements are taken in the field and no samples are collected for additional analysis.  Assessment opportunities are therefore limited due to the nature of the project.  Adherence to the QAPP and SOP’s will ensure that data collected is adequate to meet the study objective.  Field Office Supervisors will be responsible for assuring that Field Operators understand and follow this QAPP and associated SOP’s developed for the field study and that Field Operators maintain current odor certification.  Actual measurement data will be assumed to be correct when taken in accordance with the QAPP and SOP’s.  A second Field Operator will take duplicate odor measurements with independent equipment for ten percent of all samples taken.  Monthly reports containing statistical analysis of data completeness, measurement results, precision data, and odor sensitivity tracking will be generated for each Field Office.  The Field QA Officers will review the database monthly and compare a subset of Field Data Sheets to the database to assess transcription errors.

21.1 Follow-up and Corrective Action Requirements

Errors found during review or transcription of field data will result in notification of the Field Operator responsible for the data collection.  Monthly odor testing will help identify any Field Operator that has had changes in odor sensitivity.  These results will be used to identify any Field Operators needing additional training or re-testing by St Croix Sensory.  Corrective action will be the responsibility of the Field Office Supervisors.  Retroactive modifications of paper field data sheets that occur after the investigator has returned from the field will be noted on a "Retroactive Data Modification Form".

22. Reports to management

The QA officer and Field Office Supervisors will be responsible for regular reporting of progress, QA issues, or necessary corrective actions to the Project Manager on an as needed basis or at the request of the Project Manager.

QA Officers in each Field Office will be responsible for generation of monthly reports for review by Field Office Supervisors.  These reports will summarize intermediate study results for each Field Office.  These reports will include:

· Total number of downwind measurements taken with this number further broken down by measurement objective (near AFO, land application, PERRC) and further broken down by animal type and manure storage method.

· Total number of positive downwind measurements (livestock odor is detected at seven to one dilution during both readings) as a number and percentage of total measurements collected as well as broken down as a percentage of measurements of each type listed above.

· Total number of collocated or replicate readings (two operators with independent Scentometers), as a percentage of total readings.

· The percentage agreement of collocated readings as well as the percentage agreement of positive collocated readings (primary Field Operator detected livestock odor at the seven to one dilution ratio).

· Results of monthly odor sensitivity testing for each Field Operator.

The monthly reports are designed to keep Field Office Supervisors informed of the study progress and whether study goals and objectives are being met.  Field Office Supervisors will review the monthly reports and may wish to redirect study resources to address any or all of the following questions:

· Is it necessary to increase or decrease the number of measurements taken in relation to a particular type of facility, manure storage structure, or land application method based on the number of readings of each type where livestock odor has been detected at the seven to one dilution?

· Is the number of measurements being taken at the various types of facilities adequate to represent the facility types and manure storage structures in the Field Office’s domain?

· Is corrective action needed to address either the number of collocated measurements being collected or to investigate disagreements between collocated measurements by various Field Office staff?

· Is additional training or odor sensitivity testing needed for field staff?

At the end of each calendar year (between January 1 and February 1) each Field Office Supervisor will complete the "Annual Data Certification Form", for the data collected during the past year.
The Project Manager will be responsible for generation of the overall AFO Odor Study Report at the culmination of the study.  Any interim reports to management will be completed at the request of the Project Manager.

DATA VALIDATION AND USABILITY

23. Data review, verification, and validation

Data review, verification, and validation are techniques used to accept, reject or qualify data in an objective and consistent manner.  Review and approval of this QAPP provide initial agreement that the processes described in the QAPP, if implemented, will provide data of adequate quality to meet the AFO Odor Study objectives

A trained Field Operator will take Field Odor Measurements on-site.  All odor measurements taken in accordance with this QAPP and Odor Study SOP’s will be presumed to be valid.

The Field Operator will review data collected for the AFO Odor Study for completeness and accuracy immediately after measurements are completed.  The Field Operator and Field QA Officers will review Field sheets and correct any errors prior to entry into the odor database.  Possible data entry errors will be estimated by comparing a subset of the Field Data Sheets to the odor database.  If errors are noted additional review will be completed.  There will be no calculations or data reduction performed by Field Operators for the Odor Study.

23.1 Data Reduction and Processing

Data recorded on Field Sheets used in the AFO Odor Study will be transferred to an odor database.  This database will be analyzed with simple statistical tools to ascertain whether livestock odor is detectable in ambient air, or at the fifteen to one and seven to one dilutions with odor-free air, in the vicinity of AFO’s, and the probable contribution of AFO’s to ambient odor levels.  Odor measurement data will be analyzed by size and type of AFO and manure handling procedures as well as the distance the measurement was taken from the AFO or manure spreading area and wind speed and direction at time of sampling.  Data outliers will be examined by comparing the database values to the Field Sampling Sheets.

24. Reconciliation with User Requirements

The AFO Odor Study is a survey designed to populate a database with odor measurements taken downwind of AFO structures and manure spreading operations.  Adherence to the QAPP and SOP’s will ensure that data collected during the study is sufficient to meet the study objectives. The equipment chosen and procedures defined in the SOP's for measuring the distance between two points are designed to be accurate enough for the purposes of the odor study, but may not be accurate enough for other purposes.  Department personnel who measure distances for purposes other than the odor study, should consult the QAPP's and SOP's that cover those applications. The AFO Odor Database will be analyzed using simple statistical techniques and results will be summarized in a final report prepared for decision-makers.  This report will also compare data collected during the study with data from published literature or similar studies conducted by other states or agencies.

Appendix A: List of AFO Odor Study Standard Operating Procedures 

AFO-01:  Overview and Introduction to Scentometer SOP’s

AFO-02:  Performing an Odor Measurement with a Barnebey Sutcliffe Model SCC

AFO-03:  Downwind and Upwind Measurements around AFO Facilities

AFO-04:  Downwind and Upwind Measurements around Manure Application Areas

AFO-05:  Taking an Odor Measurement at a PERRC

AFO-06:  Troubleshooting the Barnebey Sutcliffe Model SCC

AFO-07:  Routine Maintenance for Barnebey Sutcliffe Scentometer Model SCC

AFO-08:  Refilling Barnebey Sutcliffe Model SCC Scentometer with Activated Charcoal

AFO-09:  Testing Individual Odor Sensitivity

AFO-10:  Tracking Results of Odor Sensitivity Testing

AFO-11:  General Responsibilities of the Field Office Quality Assurance Officer

AFO-12:  How to Determine if a PERRC is also a Separated Location

AFO-NR 02:  Performing an Odor Measurement with the Nasal Ranger®

AFO-NR 06: Trouble-shooting the Nasal Ranger® Scentometer

AFO-NR 07: Routine Maintenance for Nasal Ranger® Scentometer

AFO-NR 08: Changing Odor-Filter (Activated Charcoal) Cartridges on Nasal Ranger® Scentometer

AFO-GPS 01: Configuration of eTrex Vista GPS Units for AFO Odor Study

AFO-GPS 02: Field Use of Garmin eTrex Vista for AFO Odor Study

AFO-GPS 03: Quality Assurance for use of Garmin eTrex Vista in AFO Odor Study
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