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1. Purpose/Scope 
 

This document describes recommended field procedures to measure lead in paint coating and 
similar substrates using collection of bulk material for laboratory analysis and XRF detectors. 
The goal of this SOP is to provide uniform methodology to determine the presence of lead in 
surface coatings and the concentration of lead detected. Using these methods will ensure 
repeatability between various sampling personnel, substrates and surface configurations.  
 
The procedures are based on methodology described in the Department of Housing and 
Urban Development (HUD) Guidelines for the Evaluation and Control of Lead-Based Paint 
Hazards in Housing 1990 (revised 1995), NIOSH Publication 98-112, and the 
manufacturer’s recommendations. 
 
 

2.0 Responsibilities 
 

2.1 This program is implemented through the SHSD Industrial Hygiene Group.  
 
2.2 Data Quality Control procedures: The Sampler is responsible for the integrity of the 

data until properly transferred to the IH Group laboratory using the SHSD established 
procedures.  

 
2.3 Log In/Out: The Sampler will complete the sign in/out log in the IH equipment room 

prior to and after each daily use.  
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3.0 Definitions 
 

Lead-Based Paint:  Any paint, varnish, shellac, or other coating that contains lead equal to 
or in excess of 1.0 mg/cm2 as measured by an x-ray fluorescence analyzer or laboratory 
analysis or 0.5% by weight by laboratory analysis. 
 

 
4.0 Prerequisites 

 
4.1 Qualification: The user must be qualified as per requirements in Section 7. 

 
 
5.0 Precautions 
 

5.1 Hazard Assessment: Work conducted under this SOP is considered “Worker Planned 
Work”. All requirements of the work planning system reviews must be met in 
performing this procedure. 

 
5.2 Equipment Protection: When used in an area where the instrument can become 

contaminated from surface dust levels of heavy metals or radiological materials, cover 
the surfaces of the meter with a clear plastic cover.  

 
5.3 Waste Disposal/Pollution Prevention:  These techniques do not generate waste.  PPE 

and plastic covers used in the area is to remain with the project’s lead waste unless it is 
determined to be non-contaminated or has been decontaminated.   

 
5.4 Personal Protective Equipment (PPE):  No PPE is needed to handle the meter or bulk 

sampling equipment.  However, each area entered for testing must be evaluated for  the 
need for PPE. PPE that may be needed is: 
- Gloves (latex, Nitrile, or PVC disposable or reusable style). 
- Protective clothing for protection from lead dust (Tyvek®, Kleenguard® or 

equivalent, when there is a potential for high levels surface lead dust. 
- Half/full face respirator and HEPA filter cartridges when potential is present to 

exceed the occupational exposure limit.  
  

5.5 Radiation Contamination:  
5.5.1 It is possible that some surfaces to be tested may have radiation contamination.  

• .. In these cases, personal protective equipment and administrative controls 
must be implemented for the radiation contaminant hazard.  
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• .. Analyze bulk samples for radiation before submitting to the IH Lab for 
analysis. The IH Group cannot accept a bulk sample with radiation 
contamination above permissible limits for the general public.  

 
5.5.2 The XRF meters contain a regulated radiation source and must be transported 

only within the original manufacturer supplied instrument case.  
• The Qualified Sampler must maintain possession with the meter at all times or 

store the meter in a limited access controlled area (such as a locked vehicle or 
locked room or locked cabinet).  

• A TLD must be worn while using the meter. 
 
 
6.0 Procedure 
 

6.1 Don a TLD assigned to you while using the meter. 
 

6.2 Conduct lead measurements on intact surfaces with the XRF meter as per Attachment 
9.1 or the manufacturer’s Instrument Manual with the NITON XLp-303A XRF. 

 
6.3 Conduct bulk sampling for lead of surfaces or soils as per Attachment 9.2. 
 
6.4 The user may maintain a copy of the Niton software at a remote location for 

downloading data. However, no data is to be deleted prior to returning the instrument 
to the IH lab to be retrieved and saved.  

 
6.5 Record sampling data: 

• Use Attachment 9.3 or an equivalent to record samples from XRF meter.   
• Use the Chain of Custody form (IH51200) or an equivalent document to record 

Sample information for bulk samples.  
• Return the original of all paperwork to the SHSD IH lab.  

 
 

7.0 Implementation and Training 
 

Qualification Criteria: Document qualification on the Attachment Job Performance 
Measure. For all personnel, the following qualification criteria are required:  
7.1 RadWorker 1 (HP-RWT002) or RCT Qualified 
7.2 Lead In The Workplace awareness training (TQ-LEAD 1). 
7.3 Review of the Lead Subject Area (HP-SBMS-Lead). 
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7.4 Niton XRF safety and meter operation training provided by either a qualified 
manufacturer’s representative or a BNL employee who has received the 
Manufacturer’s training.    

 
8.0 References 

8.1 NITON Corporation, XLp500 Series Analyzer User’s Guide, version 5.2. 
8.2 U.S. Department of Housing and Urban Development, “Guidelines for the Evaluation 

and Control of Lead-Based Paint Hazards in Housing, Ch. 7, Lead-Based Paint 
Inspection”, 1997. 

8.3 U.S. Environmental Protection Agency, “Method 6200 and Field Portable X-ray 
Fluorescence”, 1998. 

8.4 National Institute for Occupational Safety and Health (NIOSH), “Method 7702, Lead 
by Field Portable XRF”, Jan. 1998. 

8.5 Department of Housing and Urban Development (HUD) Guidelines for the Evaluation 
and Control of Lead-Based Paint Hazards in Housing (1997 revision), Chapter 7 Lead 
based paint Inspection and Appendix 13.2  

8.6 NIOSH Publication 98-112 
8.7 ASTM E 1729 
8.8 BNL SBMS Lead Subject Area. 

 
9.0 Attachments 
 

9.1 NITON XLp-303A X-Ray Fluorescence Meter Analysis 
9.2 Bulk Sampling 
9.3 LBP X-ray Fluorescence Meter Form 
9.4 Qualified Certificate JPM 

 
10.0 Documentation 
 

Document Development and Revision Control Tracking 
PREPARED BY: 
(Signature and date on file) 
J. Peters, CIH Date   02/07/01 

REVIEWED BY: 
(Signature and date on file) 
R. Selvey, CIH Date  02/26/01 

APPROVED BY: 
(Signature and date on file) 
R. Selvey, IH Group Leader  02/27/01 

ESH Coordinator/ Date: 
 

None 

Work Coordinator/ Date: 
 

none 

SHSD Manager / Date 
 

none 
QA Representative / Date: 
 

None 

Training Coordinator / Date: 
 
none 

Filing Code:   

IH52 
Facility Support Rep. / Date: 
 

None 
Environ. Compliance Rep. / Date: 
 

none 
Effective Date:        

02/28/01 
ISM Review - Hazard Categorization  

  High  
Validation:   

  Formal Walkthrough 
Implementation: 
Training Completed: Tracked in BTMS 
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  Moderate   
  Low/Skill of the craft 

  Desk Top Review 12/02/05  
  SME Review   

Document Control: 10/02/09 

 

Revision Log 
Rev1: Purpose:  Clarify/enhance procedural controls  Changed resulting from:  new form  
Section/page and Description of change: Added “Leak Test Date:” to sample form, revised SOP number from IH-FP-161 to new 
system IH10390  SME Reviewer/Date: R. Selvey 03/09/01 
Rev 2: Purpose:  Clarify/enhance procedural controls   Changed resulting from:  new info 
Section/page and Description of change: Updated format to Section 7 Implementation and Training; some text changed 
throughout the document to reflect minor changes in administrative; corrected the format of cells for electronic data entry to 
Attachment 9.4; added Attachment 9.5 for qualification of samplers. SOP number changed to reflect the new system. 
SME Reviewer/Date: R. Selvey 10/07/04  
Rev 3: Purpose:  Clarify/enhance procedural controls   Changed resulting from:  worker input.   
Section/page and Description of change:  Changes made after training class.  Revised 6.4 to clarify “check of calibration” versus 
internal calibration. Revised 6.4.5 to indicate the default mode of the meter.  Deleted references to Barcode reader in section 6.  
Insert passage on post calibration in the proper order of the procedure in Section 6.  Insert meanings of meter readings in Section 
6.  Revised Section 7 for more clarity and conformance to new uniform training policy.  SME Reviewer/Date: R. Selvey  12/02/05   
Rev4: Purpose:  Clarify/enhance procedural controls    Changed resulting from:  worker input.   
Section/page and Description of change:  Changes made after review prior to training class.  Revised 2.64 to clarify use of hard 
bound log book.  Revised 5.1 to indicate hazard assessment under worker planned work. Revised 5.3 to include use of protective 
plastic cover. Made minor clarifications in Section 6.  Revised  meanings of meter readings in Section 6.6.3 . Revised Section 9 to 
include Attachment 9.5.  Removed PCS inconclusive statement from Theory of Operation. Removed reference to barcode reader 
from Attachment 9.3  SME Reviewer/Date: J. Peters  4/21/08   
Rev5: Purpose: Clarify/enhance procedural controls   Changed resulting from:  format change 
Section/page and Description of change: Merger of IH103500, 103900 and 103910.   SME Reviewer/Date: R. Selvey 10/02/09  
Rev6: Purpose:  Clarify/enhance procedural controls    Changed resulting from new meter purchase. 
Section/page and Description of change: Attachment 9.1 updated with Niton XLp500 meter. Revised Attachment 9.3 and 9.3.  
Reviewed all text and revised as necessary. SME Reviewer/Date: R. Selvey 12/13/11 
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Attachment 9.1 
 

NITON XLp-303A XRF Meter Operation  
 
The NITON XLp-303A X-ray fluorescence (XRF) analyzer can measure 
lead concentration on painted surfaces such as brick, concrete, drywall, 
metal, plaster and wood.  XRF results are classified as positive, negative or 
inconclusive.  A positive result indicates lead concentrations at or above 
the action level (1.0 mg/cm2)..  
 
1. Power On: Press the on/off switch for at least 3 seconds.  

 
The screen has touch pad input [your finger, stylus in the handle, or the 
◄◄ key and Enter↲ can be used to activate the desired function 
on the screen].  

 
2. Password:  Respond Yes/No to the radiation question via 

the touchscreen.  Then enter the password “1234E”.   
 
3. From the NAV menu, select between the following 

options: 
- Test:  enter the measurement mode 
- Mode: change between bulk sample/paint mode/thin 

sample 
- Utilities: calibrate, set date/time; set baud rate 
- Data: view stored data, erase data, view libraries 
- Common Setup: changing setting, data output 
- LogOff 

 
4. On the first time after entering the “Test mode,” the meter will conduct an automatic calibration 

lasting 1- 2 minutes. A graph will display while this in in progress.  Then the screen will display the 
“EscleCT” value.  Press the “Enter” key to return to the NAV menu.    

 
5. Select “Mode” on the touchpad and select the test mode to match the substrate you will be testing: 

- paint [standard mode or K&L mode] 
- thin film [dust wipe or filter] or 
- bulk. 
 
Press the touchpad on the mode you want to use.  Follow the options to set the meter for the type of 
sample.  Refer to the Niton User’s manual for the details on each mode of operation.   
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6. Checking the meter versus reference LBP standards:  On the NAV menu, press “Mode”. Select 
“Pb Paint”. Place the meter on a paint sample on the Niton LPB standard P/N 500-934.  Press the 
trigger and wait for the meter to complete the reading.   Compare the meter results to the SRM value 
listed on the Niton LPB standard P/N 500-934.  Check each of the six samples.  
 
This check is done: at the start of testing, at the beginning and end of each new test area, after 2 hours 
of use (in one area), and at the end of usage. Calibration checks should be done every time the 
instrument is turned on and prior to turning it off, including work breaks.  
• Place the test standard sheet on a smooth surface with the colored side up.  
• If the instrument is to be used with a plastic cover ensure the cover is in place prior to calibration.  
• Record the test number, reading and error range in the data sheet calibration section.  
• The reading should be within the limits listed on the standard sheet.   

 
7. Measurement: When ready to take a field measurement, place the front window of the meter on the 

surface to be tested.   
• Place the meter firmly on the surface so that that orange pad by the window [proximity button]is 

depressed.   
• Then press the trigger.   
 
When the meter’s window shutter is open [radiation source exposed], lights on the side and back of 
the meter will be flashing yellow.  Make sure the head of meter & proximity button remain in contact 
with the surface while the shutter is open and no body parts are in line with the open window.  In the 
standard mode, the window will close automatically.  In K&L mode, the window is open until the 
meter is lifted off the surface.  

 
8. Take three tests at each location.  Report the individual and the average readings on the data sheet.  

Evaluate meter readings:  
• POSITIVE:  the meter has measured LBP levels in excess of 1.0 mg/cm2, report the surface as 

“Lead containing” 
• NEGATIVE: the meter has measured LBP levels below 1.0 mg/cm2 report the surface as non-

lead based paint. 
 
9. Post Check of Calibration: When sampling is completed, measure the calibration standards.  Record 

each reading on the sample form.   
 
10. Download data:  Follow the instruction in the Niton User’s Manual to download data stored in the 

meter.  
 

11. Power Off: Press the on/off switch for at least 10 seconds, listen for beeps, then release. Return and 
store meter in the case and return the meter and documentation to the IH lab.  
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Attachment 9.2 
 

Bulk Sampling 
 

This procedure provides a standardized method for collection of bulk, lead based paint (LBP) samples for 
laboratory analysis.  
 
Equipment:   
• Paint scraper 
• Disposable wipes for cleaning scraper 
• Disposable gloves 
• Containers or Ziplock bags  
• Collecting surface (clean creased piece of paper or cleanable tray) 
• Tape measure or ruler 
• Plastic trash bags 
• Adhesive tape 
• Heat gun or other heat source operating below 11oF to soften the paint before removal  
• Field sampling and laboratory submittal forms 

 
The sample area should be well defined 4 square inches in size for results in mg/cm2. Record the exact 
measurements when results are to be in mg/cm2.  
 
Sample Collection: 
 
1. Don new disposable gloves.   
 
2. Spread plastic beneath the sample area.  
 
3. Scrape paint from substrate without getting substrate material in the sample. Remove all layers of 

paint using heat gun as necessary. Hold the heat gun no closer than 6 inches. Discontinue as soon as 
softening or blistering occurs. Use a sharp scraper to remove paint.  Collect scraping in either clean 
creased paper or tray.  

 
4. Transfer scraping to container: 

a. Transfer scrapings to a zip lock bag for results in ug/g or % by weight. For this analysis there 
should be no substrate in the sample or results will be diluted.  

b. Transfer scrapings to a hard plastic container for results in mg/cm2. For this analysis the exact 
dimensions down to 1 mm of the sample area are crucial. Any paint material on the plastic 
sheeting should be included in the sample.  

 
5. Seal the container.  Then wipe the exterior of the container with a wet wipe. Ensure the sample is 

labeled properly and all information is complete on the Chain of Custody from IH51200, or an 
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equivalent document.  

 
6. Clean the scrapper.  Clean the collection tray or dispose of the paper. 
 
7. Reseal the surface with new paint if necessary. Continue repair as necessary if additional repair is 

needed such as spackle. 
 
8. Remove the gloves and dispose along with the wipes in the trash bag.  Don new gloves and repeat 

sampling process at the next location. 
 
9. When sampling is complete wash hands with running water or use wet wipes if no running water is 

available. 
 



 
 

BROOKHAVEN NATIONAL LABORATORY                                    DIRECT READING INSTRUMENT 
SAFETY & HEALTH SERVICES DIVISION IH103900    NITON X-Ray Fluorescence Meter  (XRF) 
 
DATE: 

 
SURVEYOR(S): 

 
Sheet ____ of ____ 

 
 
I. AREA INFORMATION 

DEPT: BLDG: ROOM: 

Work Control Project #: 
 

Supervisor: 
 
  

 
II. EMPLOYEE INFORMATION 
This section is not typically applicable.  Use comment section for recording employee exposure information if available. 

 
 
III. SURVEY INSTRUMENT INFORMATION 

INSTRUMENT: NITON XRF MODEL: XLp-303a   SERIAL#: 25999     BNL#: 146615 

FACTORY CALIBRATION DATE: SOURCE:   Cd 109    40 mCi DATE SOURCE INSTALLED:  2/15/11 
 

 
IV. SAMPLING INFORMATION & RESULTS  
Pre-sampling Calibration Data  Date:_____________ Post-sampling Calibration Data  

D t  Reference# LBP Result Reference # LBP Result 

SRM 2570 (<0.01)  SRM 2570 (<0.01)  

SRM 2573  (1.04 ± 0.06) (0.8 – 1.2)    SRM 2573  (1.04 ± 0.06) (0.8 – 1.2)    

SRM 2574 (0.71 ± 0.08)  SRM 2574 (0.71 ± 0.08)  

SRM 2571 (3.58 ± 0.039)  SRM 2571 (3.58 ± 0.039)  

SRM 2572 (1.57 ± 0.09)  SRM 2572 (1.57 ± 0.09)  

SRM 2575 (0.31 ± 0.02)  SRM 2575 (0.31 ± 0.02)  

Calibration Data for SRM 2573 fall within Appropriate Range 0.8 – 1.2 ?     _____YES     ____NO 
If NO, do not use meter and return to IH lab. 

 

Sample 
# Room Equivalent Component Substrate Color Quantity 

(Ff2) Condition LBP Result 
(mg/cm2 +/-) 

Positive/ 
Negative 

         
         
         
         
         
         
         
         
         
         
         
Continued on reverse side ?           ____Yes   /   ____No 

Substrate    = Brick, Block, Concrete, Drywall, Metal, Plaster, Wood   Condition    = poor, fair, intact 
 

Comments: 
 
 
 
 
 

Return completed form with instrument to:  IH Lab Bldg 120. 
 
BNL SHSD IH103900 Attachment 9.3  (Rev:  12/13/2011) 

SAMPLE 
See the SHSD SOP Web page for the current 

electronic format of this form. 



 
 
IH1003900 Attachment 9.3 (continued  page 2) 

Sample 
# Room Equivalent Component Substrate Color Quantity 

(SF) Condition LBP Result 
(mg/cm2 +/-) 

Positive/ 
Negative 

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

Remember to verify calibration on closeout (see front page) 
 

Sample Location Drawing (optional) 

 



 

IH103900  Attachment 9.4 
 HP-IHP-103900 

  

Detection of Lead on Surfaces/Coatings 
Job Performance Measure (JPM) Completion Certificate  

 
Candidate’s Name Life Number: 

 
Knowledge of the Principles of the Hazard and the Method                  
Criteria Qualifying Standard 

Unsatis
-factory 

Recov-
ered 

Satisf-
.actory 

Hazard Analysis Understands the need to perform a hazard analysis of the 
sampling area and potential exposure to the sampler.  

   

Personal Protective 
Equipment 

Understands the need to be aware of the potential lead 
contamination to sampler and knows how to determine the 
need for PPE.    

   

Sampling Protocol  Understands the exposure monitoring logic necessary to 
appropriately select sampling locations to accurately measure 
worker, public and environmental exposure potential. 

   

Sampling Equipment Knows where equipment needed for the procedure is located 
and how to properly sign it out.  

   

Record forms  Shows how to correctly and completely fill all forms 
associated with this SOP.  

   

Data Analysis  Shows how to correctly have the data analyzed and 
compared to occupational exposure limits and surface limits.   

   

Employee Notification Knows how to timely and properly notify workers and 
management of over exposure or contaminated surfaces. 

   

 
 Bulk Sampling  Unsatis

-factory 
Recov-
ered 

Satisf-
.actory 

Collection Sample 
Record forms  

Shows how to correctly obtain and package bulk coating/soil 
material.   

   

 
 XRF Operation 

Unsatis
-factory 

Recov-
ered 

Satisf-
.actory 

Preparation of the 
meter 

Understands the importance of checking the calibration of the 
meter prior to and at the end of use.   

   

Placement of Meter  Demonstrates the proper placement of the meter on surfaces 
for testing.   

   

Sampling Repetition Understands the importance of multiple readings at each 
location and multiple similar locations to obtain confidence in 
the readings.    

   

 
Proof of Training 

Manufacturer’ Safety Training on the meter  
Date: 

BNL Lead Safety Subject Area 
Date:  

BNL Lead Awareness TQ-Lead  
Date: 

RadWorker1 (HP-RWT002)  
Date: 

 
Employee: I accept the responsibility for performing this task as demonstrated within this JPM and the 
corresponding SOP.  

Candidate Signature: Date: 

 
Evaluator: I certify the candidate has satisfactorily performed each of the above listed steps and is 
capable of performing the task unsupervised. 

Evaluator Signature: 
 

Date:  
 

JPM Form (Rev 12/13/11) 

 
Environmental, Safety, Health Directorate 

SHSD Industrial Hygiene 
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