soilSHOP Toolkit		Example Soil Screening Guidance

General Description of Soil Screening

This Example Soil Screening Procedure is intended for use by technicians and other soilSHOP soil screening staff, and provides an overall approach and some tips for successful soil screening.  This Example Soil Screening Procedure should be reviewed, modified and applied by appropriately qualified scientists to meet the needs and operational guidelines/procedures of their representative agencies and organizations.  This procedure outlines example steps that have been applied at soilSHOP events in the past.

General Description of Soil Screening Soil Sampling Cartoon - Color on soilSHOP website

A soilSHOP provides an innovative approach to meet community-specific health education and outreach goals related to addressing potential soil contamination of lead and other heavy metals. Samples are collected by residents, who are instructed to collect dry, debris-free soil samples (about 2 cups) in plastic quart-size freezer bags and bring them to the soilSHOP for screening (see example directions in the Soil Sampling Comic Cartoon - Color).  Each soil sample is then logged in and screened for lead and possibly other heavy metals by trained technicians using a XRF unit.  Based on the screening level result, soil sample location (garden, play area, house gutter drip line, etc.), and other factors shared by the participant – a health educator will discuss the soil screening level, implications, best practices, and other resources for further information or soil testing.

Soil Screening Guidance
A soilSHOP unites the expertise of environmental scientists and health educators in a joint mission to reduce and prevent potential exposures to soil contamination of lead and other heavy metals, if screening for other heavy metals is appropriate for the community.  In order to meet this mission, soilSHOPs provide rapid screening level analysis of lead in soil followed with targeted one-on-one education. General guidance for screening is provided in this document. This guidance assumes the data will only be used as a screening level sample result to provide a basis for health education (versus use to identify or delineate sources or evaluate contamination for a given area).  U.S. Environmental Protection (EPA) Method 6200 referenced at the end of this document can be consulted for additional information regarding appropriate use of x-ray fluorescence (XRF) instrument units for soil screening.  

Note:  Information regarding Event Planning, Setup, and Sample Log In (implemented before Step 1) and Health Education (following Step 3) are provided in the soilSHOP Toolkit.  The Soil Screening Team is one group supporting the overall soilSHOP event.  The various roles and responsibilities for a soilSHOP are provided on the Example Staff Roles and Functions.docx. This procedure describes three soilSHOP soil screening steps.  


Step 1.  Plan/Set Up  
1. The Screening Team operates the XRF units and documents soil screening results.  Members of this team should have appropriate education and training to implement soil screening using XRF units.  Appropriate organizational and equipment health and safety requirements and procedures should be identified and followed. Tip: As part of up-front planning for the event, the soilSHOP team should identify how soil samples will be managed during and after the event.
2. Screening Team members should review this Example Soil Screening Procedure and modify it, as necessary, based on each event’s XRF equipment, host organization protocols, and goals.  Tip: At least two XRF units should be available for each event. 
3. Screening Team members should ensure XRF batteries and any backup batteries are fully charged at the start of the event. Tip: Try to have a backup power supply and extension cord available for each XRF unit.  
4. Screening Team members should meet with rest of the soilSHOP team to review sample log in, soil screening, and health education areas and sample flow procedures before the event.  The team should also conduct a health and safety in-briefing and set up the sample screening area.  Tips:  The soil screening area should be set aside from areas where the public can walk freely (to protect the equipment and prevent health and safety incidents). Post appropriate “Soil Screening in Progress” signage and equipment signage (for health and safety reasons). Sturdy tables, containers or trays to hold multiple soil sample bags, and any signage should be arranged before the event.  
5. Screening Team members should calibrate the units in line with equipment manufacturer instructions prior (e.g., 30 minutes) to the start of the event.  Tip:  If multiple XRF units are available, the Screening Team should consider whether and how to calibrate these units to each other before and after soil screening using the manufactures blanks. Some screening teams have even run lab samples on 10% of the screened soils for quality assurance and quality control of screening values.   
6. Screening Team members will operate the XRF units, and each member will be equipped with a log book, pen, watch or phone (to monitor screening time), and calculator.  A camera will be available for photos of samples (if desired).  Screeners should use protective gloves for screening and avoid eating or drinking in the soil screening area.  Wipes, paper towels, and trash cans will be handy in the soil screening area.
7. Identify one Screening Team Member as the Lead Screener; this person will address any questions or issues that arise from the XRF Screening Team members or others about the screening process and results.    

Step 2.  Screen Soil
1. The Log In Team will provide each soil sample with a completed Sample Log In Form, and blank Screening Result Card to the Soil Screening Team.  These materials should be kept together.
2. Example directions for soil screening are provided below.  The Screening Team should review and modify this example process to address specific organizational, data quality, equipment, and event goals before the event. 
· The soil sample will be screened in the original freezer bag, unless the bag is damaged.  If the bag is damaged, transfer the sample to a new bag before screening. Large debris (sticks or rocks) may need to be removed; this should be limited if participants follow the sampling directions.  soilSHOP Log In Form and Example Screening Result Card (files posted on soilSHOP website )

· Confirm the soil is “dry.”  Residents are asked to bring dry soil but some samples may be wet.  Moist soil can be screened, but screening saturated soil can impact the quality of the screening result (biasing results low). If the soil is saturated, the sample will need to be set aside for drying in the sun (or a specialized heating unit) to be screened later.  Tip:  If drying is not feasible, the team may choose to screen the sample and note that the sample was moist, or saturated, on the sample result card. The health educator will then discuss this issue as part of the one-on-one communication session.
· Mix the soil in the bag to homogenize it (that is, move the soil around in the bag, shake the bag, etc.).  You do not need to open the bag to mix it.
· [bookmark: _GoBack]Screen the sample through the bag in three places using the XRF unit.  Ensure soil in the bag is at least 1-inch thick at each point you are screening; inadequate thickness could bias the results low.  For each screening, hold the XRF in place for at least 30 seconds until the reading is obtained. [Note:  30 seconds is on the low end for individual readings but has been found effective by soil scientists supporting soilSHOP events (with little impact on screening results)].  If you wish to screen for a longer period, you can do 3 readings of 60 to 120 seconds each).  Tip:  Review the XRF unit specifications to check and confirm appropriate screening times.
3. Document the screening results in the log book.  Note the sample number and the three XRF readings [lead result and units, usually milligram/kilogram (mg/kg) and +/- range (error)].  If the 3 screening values obtained vary significantly (generally by greater than +/-20%), discuss the error range with the rest of the screening team or the Screening Team Leader. Based on the result [low (less than 100), medium (100 to 400), or high (over 400) range in parts per million] and the error range, you may be asked to rescreen one, two, or three of the previous screenings.  Make a notation in the logbook, mark out any rejected values, and add any additional values.  After three acceptable readings are obtained, calculate the average screening result.  Record the average screening result and sample number in the log book.  Also record the average screening result and sample number on the Screening Result Card. If the sample is unusual in any way (e.g., excessively moist, rocky, or full of paint chips), note the unusual characteristic(s).
4. The Screening Team Member should then pass the completed Log In Form and Screening Result Card (see above), and the soil sample to the appropriate soilSHOP team member who will take the soil sample to an appropriate holding area and run the Log In Form and Screening Result Card to the Health Educator Team.   Information for Health Education Team planning, preparation and documentation is included on the soilSHOP Toolkit website. 

Step 3.  Debrief/Follow Up
1. At the end of the event day, the Screening Team members and other soilSHOP team members should meet to review any follow up action items.  
2. The group may need to make a final plan to screen any samples that were not addressed during the event (due to time limitations).  This might occur due to wet soil samples, late arrival, or too many soil samples to complete all XRF screening during the available on-site time.  Tip: For any samples that cannot be screened on the event day, give participants an agency phone number and name for follow up or figure out how they can be contacted following the event; the goal is to provide one-on-one consultation to each participant, rather than just posting a soil screening result.  
3. Collect Log In Forms and Log Books.  The team should identify a plan to scan and consolidate sample results (for example, in an Excel format table).  Data should be managed as agreed by the team and should only be shared in accordance with that plan.
4. Following the event, the soil samples should be provided to the appropriate soilSHOP team member for management and disposal, as agreed during event planning. 
5. After the soilSHOP event, the soilSHOP team should conduct an after-action meeting/call to identify what worked, lessons learned, and opportunities for further community relationship building and education.  Generally, this should occur within two weeks of the soilSHOP event. 

Limitations of Screening
While the soilSHOP screening approach is helpful to estimate a sample’s soil lead level, limitations include: 
· the sampling methodology and soil screening procedure are not designed to identify sources of lead or characterize an entire yard or area of soil; 
· field based XRF screening is not as accurate as laboratory analysis; 
· screening level data from the soilSHOP are not legally defensible; 
· interpretations of samples and screening data are not designed for, or of an appropriate data quality, to drive public health decisions.  
Keeping these limitations in mind, and focusing on the health education and outreach goals of the soilSHOP, the event provides a positive, interactive, and informative activity that supports one-on-one communication between health educators and residents regarding lead health concerns and best practices to reduce exposures.  

References for More Information
Representatives who can help you with soil screening planning questions can be contacted through an email to: soilSHOP@cdc.gov.

U.S. Environmental Protection Agency (EPA).  2007.  EPA Method 6200:  Field Portable X-Ray Fluorescence Spectrometry for the Determination of Elemental Concentrations in Soil and Sediments. Revision 0.  February.  Accessed in December 2015 at:  http://www3.epa.gov/epawaste/hazard/testmethods/sw846/pdfs/6200.pdf

EPA.  2011.  Region 4.  Science and Ecosystem Support Division (SESD) Operating Procedure:  Field X-Ray Fluorescence Measurement.  SESDPROC-107-R2 (Field XRF Measurement (107)_AF.R2.  Effective Date:  December 20. Accessed in December 2015 at:  http://www.epa.gov/sites/production/files/2015-06/documents/Field-XRF-Measurement.pdf

Various states also have XRF Standard Operating Procedures – you should check with state agencies or organizations in your soilSHOP location, as applicable.

XRF Equipment Vendors also provide operational information and procedures.  The soilSHOP does not recommend any one equipment vendor over another.  Please research equipment that suits the needs of your organization and be sure to acquire the appropriate safety training before operating any XRF units.
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