
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix A  

 
Calculations 

  



 
CALCULATIONS AND VALIDATION 

 
 
Results Calculations 
 
The pCi/L value, error estimate, and lower limit of detection (LLD) are calculated by the  computer for each test 
using the formulas given below:   
 
The computer software was generated by Alpha Energy Laboratories and is proprietary. 
 
Radon Calculation Formulas 
 

1. Radon Concentration Estimate Formula 
   

ܮ/݅ܥ݌    ൌ ሺீ ெሻ⁄ ିሺ஻/ெሻ

஼ൈாൈ௘షഊ೟
 

   

2. Lower Limit of Detection (LLD)  
 

ܦܮܮ ൌ 	
4.65	√ሺܤ ⁄ሻܯ

ܥ ൈ ܧ ൈ ݁ିఒ௧
 

 
3. Error Estimate Formula 

 

ܮ/݅ܥ݌   ൌ
ଵ.ଽ଺	√ሾ

ቀ
ಸ
ಾቁ

ಾ
	ା
ቀ
ಳ
ಾቁ

ಾ
ሿ

஼ൈாൈ௘షഊ೟
 

 
4. Where: 

 
pCi/L = Picocuries per liter 
LLD = Lower Limit of Detection 
G  = Gross counts 
B = Background counts 
M  = Length of count (minutes) 
C = Calibration factor calculated from calibration curve  
E  = Counter efficiency 
   ln 2 ÷ 3.82 = 0.181, which is the Decay constant = ߣ
t  = Tc - Tm (days) 
Tc  =  Time when sample was counted (Date and time) 
Tm =  Tb + 0.5 D, which is the Mid-time of sample collection (Date and time) 
D =  Test duration = Te - Tb (days) 
Tb =  Start time of test (Date and time) 
Te =  Stop time of test (Date and time) 

 
  



Control Charts Calculations 
 
1. Definitions 
 
 a. Individual Relative Error 
 

ܧܴܫ   ൌ 	ெ௏௜ି்௏௜	
்௏௜

ൈ 100 

Where: 
IRE = Individual Relative Error 
MVi  = measured value 
TVi  = target value (radon chamber test concentration) 

 
 b. Standard Deviation 
 

ݏ ൌ 	
ට∑ ሺ௑೔ି௑ೌೡ೐ሻమ

೙
೔సభ

√௡ିଵ
  

  Where:   
s  = standard deviation   
n   = number of samples   
Xi  = sample value   
Xave  = average sample value 

 
 c. Relative Percent Difference 
 

ܦܴܲ     ൌ 	
|௑భି௑మ|

௑ೌೡ೐
	ൈ 100 

  Where: 
RPD = Relative Percent Difference 
X1  = concentration observed with the second detector 
X2  = concentration observed with the second detector 
Xave  = average concentration 

 
 
Efficiencies Calculation 
 

ܧ                                       ൌ 	 ீିሺ஻ ଵ଴ሻ⁄

ଶ.ଶଶ	ൈௌ
 

  Where: 
E = Detector Efficiency  
G = Gross counts (1 minute) 
B = Background counts (10 minutes)  
S = Ra 226/Rn 222 source activity, pCi  

 
  
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B  
 

Information Sheets/Chain of Custody 
Report Example 

  



Front 

 



Back 

 



REPORT 

 





 



 

Chain of Custody (Form 1-A) 



Chain of Custody (Form 1-B) 



 Chain of Custody (Form 1-C) 

 

  



 

 

 

 

 
 
 
 
 
 
 
 
 

Appendix C  
 

QAM Forms A-G 
 
 

 
 



Alpha Energy Labs. .........................................................................................................................................................................................................................  QAM FORM A 

 
QA MANUAL LOG:   RECORD OF AUDITS 

 
                 

REV NO. COMMENTS (see QAM Form B for detailed changes) INITIALS 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 
  

Revision 0  Effective Date 01/01/2014 



Alpha Energy Labs. .........................................................................................................................................................................................................................  QAM FORM B   

  

QA MANUAL LOG:   HISTORY OF REVISIONS 
  

EFFECTIVE 
DATE 

REV # COMMENTS INITIALS DATE 

     

     

     

     

     

     

   
Revision 0  Effective Date 01/01/2014 



Alpha Energy Labs. .........................................................................................................................................................................................................................  QAM FORM C 

Date:  

Signature Card 

Name Signature Initials

Electronic Signature (If applicable) 

Signature Stamp (if applicable) 

Revision 0 Effective Date 01/01/2014



Revision 0  Effective Date 01/01/2014 

Alpha Energy Labs. ……………………..…………………………………………………………………………………QAM FORM D 
 

Meeting Attendance Record Sheet 
 
DATE:____________________________________ 
 

Employee Name Employee Signature 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
By signing this record sheet the employee confirms that he/she was in attendance. 
 
Description of meeting’s 
purpose:_____________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
Meeting Coordinator’s Signature: 
 
_____________________________ 
 



Revision 2             Effective Date 07/06/2016 
 

Alpha Energy Labs, Inc. ………………………..………………………………………………………………..……………………………………… ….QAM FORM  E 
 

Quality Assurance Record Sheet 
 
QAM Revision Number:_____________________       
  
Date:__________________ 
 

Employee Signatures to Confirm Training and Acknowledgement of New Manual: 
 
 

# Employee Name Employee Signature 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   

 
By signing this record sheet the employee confirms that he/she has received understands that he/she has access to the 
most current version of the QA Manual, and has released any and all copies of previous versions to the QA Manager.  
 
 
QA Manager Signature:__________________________________ 



Alpha Energy Labs  QAM Form F 

Revision 1  Effective 01/01/2014 

 
Alpha Energy Laboratories  

Ethics and Data Integrity Commitment 
 
I ____________________________________ (print name), state that I have read and understand the 
high ethical standards that I must uphold as an employee of Alpha Energy Laboratories. I am 
committed to performing my duties to the best of my ability while at the same time maintaining the 
level of integrity and quality of data for which our company is known.  I further consent to hold all 
information pertaining to our clients’ data completely confidential.   

 
I agree that in the performance of my duties for Alpha Energy Laboratories and its clients, I shall 
strive to always conform to the following ethical standards and will report immediately to the 
Quality Assurance Office or an appropriate supervisor any information regarding the 
misrepresentation of data, or other inappropriate lab behavior that includes, but is not limited to: 
 
1. Altering an instrument, computer, or clock for an inappropriate purpose. 
2. Altering the contents of logbooks and/or datasheets to misrepresent data. 
3. Forging or misrepresenting a technician's identity.  
4. Changing raw data or reporting false or fake data. 
5. Altering calibration procedures or standards to produce a certain result. 
6. Failure to comply with standard operating procedures without proper documentation and 

approval. 
7. Disposing of or deleting electronic data files or hard copies of raw data. 
8. Engaging in any practice that ultimately misrepresents data or narratives in any way.  
9. Failure to report any observed violation of the above standards by fellow employees.  
10. Failure to maintain client confidentiality.  
 
I will not knowingly participate in any of the above activities and will not tolerate such unethical 
practices by others. I also understand that confidentiality will be strictly enforced by Alpha Energy 
Laboratories in such matters. I am responsible for seeking approval to report data that may deviate 
from standard operating procedures or methods.  
 
If I am unsure of how to handle data generated by me, I am responsible for seeking the advice and 
approval of the Quality Assurance Officer or supervisor. I agree to seek such information within 24 
hours of the discovery. 
 
I understand that if I knowingly participate in any unethical or prohibited activity that I am subject to 
disciplinary action that may include termination of my employment with Alpha Energy Laboratories, 
and that I may face individual prosecution from the appropriate authorities and possibly 
imprisonment.  
 
My signature affirms my understanding of the consequences of violating this agreement as well as 
my commitment to its intent.  
 
___________________________________   ________________ 
                   Signature                  Date 
 
___________________________________   ________________ 
                 Supervisor Signature                Date 
 



Alpha Energy Labs                          QAM Form G 
 

 

Revision 1                          03/01/2014 

 

2501 Mayes Rd. STE. 100 
Carrollton, TX 75234 
(800) 324-5928 

 
 
 

Demonstration of Capability Statement 
 
Date:     
    
Analyst Certified under this statement:         

 
 
Type of analysis: Analysis of short term activated charcoal test kits 
 
Method Number, SOP Number: EPA 402-R-92-004 and ELAP 7036 
 
 
We, the undersigned, certify that: 
 

1) The technicians identified above, using the cited test method (s), which is in use at this 
facility for the analysis of samples under NELAP, have met the requirements for 
Demonstration of Capability.  

 
2) The test method (s) was performed by the technicians identified on this certification. 

 
3) A copy of the laboratory-specific test method (s) and SOPs are available for all personnel.  
 
4) The data associated with the demonstration capability are true, accurate, complete, and self-

explanatory (1). 
 
5) All raw data (including this form) necessary to reconstruct and validate these analysis, 

and have been retained, and the associated information is well organized and available for 
review by authorized parties.  

 
 
Laboratory Director’s Name:         Carla Earley    Signature & Date:      
 
 
This certification form must be completed each time a demonstration of capability study is completed. 
 
 
 
 
 
 
 
 
(1) True:   Consistent with supporting data. 

Accurate:   Based on good laboratory practices consistent with sound scientific principles/practices 
Complete:   Includes the results of all performance testing 
Self-Explanatory:  Date properly labeled and stored so that the results are clear and require no additional explanation  


