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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ÇvÃÂÈÀrÉÀrÊÀrqÀrÉ Page 8 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghhijk lmnngopil qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤£¥¦ §̈ © ¤¦ª¤¥ª¤¥ «¥¬¦ ¥® ̄§̈ © §§¤¥¤««®°« « ¥̄«¦ ¥® «¤®±²ª³¢ ¡¢£¤£¥¦ §̈ ´ ¤¦ª¤¥ª¤¥ «¥¬µ«§̈ ´ ¶ °¤ ¤̄¦ ¤ ¤̄¦±²ª³ ¡¢£¤£¥¦·̧ © ¤¦ª¤¥ª¤¥ «¥¬µµ «¤¹·̧ © §§¤¥¤¦¤¢°® ¤̄®µ ¤ «¦¤±²ª³¤̄® ¡¢£¤£¥¦º §̈ ¤¦ª¤¥ª¤¥ «¥¬µ ¥®º §̈ §§¤¥¤¦¤¢°¦ ¤̄¥® ¹¤ «¢¤±²ª³¯« ¡¢£¤£¥¦³»´ ¤¦ª¤¥ª¤¥ «¥¬®¦ «¤« ¹̄³»´ §§¤¥¤¢¢£°¢ ®̄¤¥ ¹® ««®±²ª³®̄³µµ£µ°¤«¼º ¤¦ª¤¥ª¤¥ ¢¤¬¤¦ ¶ ¥ ¹̄¼º §§¤¥¤¢¢£°¢ µ̄¹¥ ¹® ««®±²ª³®̄³µµ£µ°¤«¼º½ ¤¦ª¤¥ª¤¥ ¢¤¬¤£ ¶ «¤£ £̄¼º½ §§¤¥¤¢¢£°¢ ®̄¦¦ ¹ £̄«¹® ««®±²ª³ ¢¤®̄ ¡¢£¤£¥¦¨¨©« ¤¦ª¤¥ª¤¥ ¢¤¬¢£ ¥®¯«¨¨© §§¤¥¤««®°¢ ¥̄®« ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨´« ¤¦ª¤¥ª¤¥ ¢¤¬¢¥¨¨´ ¶ °¤ ¤̄¦ ¤ ¤̄¦±²ª³ ¡¢£¤£¥¦¨¨©¢ ¤¦ª¤¥ª¤¥ ¢«¬¤£ ¥£ ¦̄¨¨© §§¤¥¤««®°¢ ¥̄£¦ ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨ ¢́ ¤¦ª¤¥ª¤¥ ¢«¬¤¥¨¨´ ¶ °¤ ¤̄¦ ¤ ¤̄¦±²ª³ ¡¢£¤£¥¦¨¨©¦ ¤¦ª¤¥ª¤¥ ¢«¬¢¥ ¥µ ¥̄¨¨© §§¤¥¤««®°¢ ¥̄µ¥ ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨ ¦́ ¤¦ª¤¥ª¤¥ ¢«¬¦¢¨¨´ ¶ °¤ ¤̄¦ ¤ ¤̄¦±²ª³¾o¿gjmli ÀqÁÂssÃÄwyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z������ÅÆ ¡¢£¤£«µ §̈ © ¤¦ª¤£ª¤¥ «¤¬¢¢ «¤¢ ®̄§̈ ©  ¨¤¥¤¢«¥°« ¢ ¤̄® ¥® «¤®±²ª³¢ ¡¢£¤£«µ §̈ ´ ¤¦ª¤£ª¤¥ «¤¬¦¤§̈ ´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ·̧ © ¤¦ª¤£ª¤¥ «¤¬¦µ ¹¹·̧ ©  ¨¤¥¤¦¤¢°¦ µ̄µ ¤ «¦¤±²ª³®̄³µ®¦¢°¤«½¶· Ç¼¤¦ª¤£ª¤¥ «¤¬µ£ ¦̄½¶· ¦̄ ¢¤ ¥̄±²ª³ ¢¤ ¡¢£¤£«µ³»´« ¤¦ª¤£ª¤¥ «¤¬®® «¤¹ ¹̄³»´  ¨¤¥¤¦¤¢°µ ® µ̄µ ¥¤ ««¤±²ª³®³µ®¦¢°¤¢¼º È¢¤¦ª¤£ª¤¥ «¤¬®¥ ®̄ ® ¹̄¼º  ¨¤¥¤¦¤¢°µ µ ¢̄¥ ¥¤ ««¤±²ª³® ¡¢£¤£«µ¨¨©« ¤¦ª¤£ª¤¥ ««¬¢¦ «¤¢ ®̄¨¨©  ¨¤¥¤¢«¥°« ¢ ¤̄® ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨´« ¤¦ª¤£ª¤¥ ««¬¦¤¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ¨¨©¢ ¤¦ª¤£ª¤¥ «¢¬«¹ «¤® ®̄¨¨©  ¨¤¥¤¢«¥°« ¢¯«« ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ ¢́ ¤¦ª¤£ª¤¥ «¢¬¢¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ³» ¢́ ¤¦ª¤£ª¤¥ «¢¬® «¤¹ ¢̄³»´  ¨¤¥¤¦¤¢°µ ® µ̄« ¥¤ ««¤±²ª³® ¡¢£¤£«µ¨¨©¦ ¤¦ª¤£ª¤¥ «¦¬«® «¤£¨¨©  ¨¤¥¤¢«¥°« ¢¯«¢ ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ ¦́ ¤¦ª¤£ª¤¥ «¦¬¢µ¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ¨¨©µ ¤¦ª¤£ª¤¥ «µ¬« «¤£ ®̄¨¨©  ¨¤¥¤¢«¥°« ¢¯«¦ ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ µ́ ¤¦ª¤£ª¤¥ «µ¬¢®¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ¨¨©® ¤¦ª¤£ª¤¥ «®¬«¹ «¤¢¨¨©  ¨¤¥¤¢«¥°« ¢ ¤̄µ ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ ®́ ¤¦ª¤£ª¤¥ «®¬¢µ¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ¨¨©£ ¤¦ª¤£ª¤¥ «®¬µ «¤¨¨©  ¨¤¥¤¢«¥°« ¢¯«µ ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ £́ ¤¦ª¤£ª¤¥ «®¬®£¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³ ¡¢£¤£«µ¨¨© ¤¦ª¤£ª¤¥ «£¬¤¹ «¤®¨¨©  ¨¤¥¤¢«¥°« ¢¯« ¥¤ ««¤±²ª³¢ ¡¢£¤£«µ¨¨ ́ ¤¦ª¤£ª¤¥ «£¬«¨¨´ ¶ °¤ ¦̄ ¤ ¦̄±²ª³

ÉÊxvËtsÌtsÍtsÂtsÌ
Page 9 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghij klmmhnopk qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤¥¦¤ §̈ © ¤ª«¦¤«¤¬ ¬®¤ ¦¤¤ ®̄§̈ © §§¤¬¤¦¦°±¦ ¢ ¤̄¤¥ ¬° ¦¤°²³«´¢ ¡¢£¤¥¦¤ §̈ µ ¤ª«¦¤«¤¬ ¬®ª§̈ µ ¶ ±¤ ¤̄£ ¤ ¤̄£²³«´ ¡¢£¤¥¦¤·̧ © ¤ª«¦¤«¤¬ ¬®¥ ¦¤¹·̧ © §§¤¬¤ª¤¢±° ¤̄°® ¥¤ ¦ª¤²³«´¤̄° ¡¢£¤¥¦¤º §̈ ¤ª«¦¤«¤¬ ¬°¤ ¬£ ¹̄º §̈ §§¤¬¤ª¤¢±ª ¦¬ª °̄°° ¦ ¢¤¤²³«´¢¤¤ ¤̄° ¡¢£¤¥¦¤´»µ ¤ª«¦¤«¤¬ ¬°¥ ¦¤¬ ¹̄´»µ §§¤¬¤¢¢£±¢ ¦ ¤̄¬¹ ¹° ¦¦°²³«´¦¥́®®£®±¤¦¼º ¤ª«¦¤«¤¬ ¦¤¤£ ¶ ¬¬ ¥̄¼º §§¤¬¤¢¢£±¢ ¬̄¬¥ ¹° ¦¦°²³«´¦¥́®®£®±¤¦¼º½ ¤ª«¦¤«¤¬ ¦¤¦¤ ¶ ¦¦¤ ¢̄¼º½ §§¤¬¤¢¢£±¢ ¦¯¦¤¢ ¦¤¹° ¦¦°²³«´ ¢¤¦ ¡¢£¤¥¦¤¨¨©¦ ¤ª«¦¤«¤¬ ¦¤¢¤ ¦¤® ®̄¨¨© §§¤¬¤¦¦°±¢ ¦ ¤̄®® ¬¤ ¦¦¤²³«´¦ ¡¢£¤¥¦¤¨¨µ¦ ¤ª«¦¤«¤¬ ¦¤¢ª¨¨µ ¶ ±¤ ¤̄£ ¤ ¤̄£²³«´ ¡¢£¤¥¦¤¨¨©¢ ¤ª«¦¤«¤¬ ¦¤°¬ ¦¤¥ ¬̄¨¨© §§¤¬¤¦¦°±¢ ¦ ¤̄¥¬ ¬¤ ¦¦¤²³«´¦ ¡¢£¤¥¦¤¨¨µ¢ ¤ª«¦¤«¤¬ ¦¦¤¢¨¨µ ¶ ±¤ ¤̄£ ¤ ¤̄£²³«´ ¡¢£¤¥¦¤¨¨©ª ¤ª«¦¤«¤¬ ¦¦¢° ¦¤£ ¹̄¨¨© §§¤¬¤¦¦°±¢ ¦ ¤̄£¹ ¬¤ ¦¦¤²³«´¦ ¡¢£¤¥¦¤¨¨µª ¤ª«¦¤«¤¬ ¦¦¢¬¨¨µ ¶ ±¤ ¤̄£ ¤ ¤̄£²³«´¾p¿kj klmmhnopk qrsstÀ vwxÁqÂyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�����ÃÄÅ ¡¢£¤®°ª §̈ © ¤ª«¤ª«¤¬ ¢¦¢¬ ¦¤ª ¹̄§̈ © Æº¤¹¦¢ª¤±¢ ¤̄°¦¹¹ ¬¤ ¦¦¤²³«´¤̄° ¡¢£¤®°ª §̈ µ ¤ª«¤ª«¤¬ ¢¦ª®§̈ µ ¤̄¤¤¦¢ ±¤ ¤̄¤¤¢¢ ¤ ¤̄¤¤¢¢²³«´ ¡¢£¤®°ª·̧ © ¤ª«¤ª«¤¬ ¢¦®¤ ¬¬ ¬̄·̧ © Æº¤¬¤ª¤¢±£ ¤̄¤¤° ¥¤ ¦ª¤²³«´¤̄¤¤°¤¤° ¡¢£¤®°ª´»µ ¤ª«¤ª«¤¬ ¢¦®° ¦¤ª´»µ Æº¤¬¤¢¢¥±® ¤̄°¦®¬ ¹° ¦¦°²³«´¤̄°¥́®°ª¢±¤¢¼º ¤ª«¤ª«¤¬ ¢¢¤¦ ¶ ¦¤¦ ®̄¼º Æº¤¬¤¢¢¥±® ¤̄°¤¥¦ ¥¤ ¦ª¤²³«´¤̄°¥́®°ª¢±¤¢¼º½ ¤ª«¤ª«¤¬ ¢¢¤£ ¶ ¬¥ ®̄¼º½ Æº¤¬¤¢¢¥±® ¤̄®¹¥ ® ¤̄®¥¤ ¦ª¤²³«´ ¢¤¤̄° ¡¢£¤®°ª¨¨©¦ ¤ª«¤ª«¤¬ ¢¢¢¥ ¬ª °̄¨¨© Æº¤¬¤ª¤¢±ª ¢̄ª® ¬¤ ¦¦¤²³«´¢̄°¤¢° ¡¢£¤®°ª¨¨µ¦ ¤ª«¤ª«¤¬ ¢¢ª¢¨¨µ ¤̄¤¤¦¬ ±¤ ¤̄¤¤ª ¤ ¤̄¤¤ª²³«´ ¡¢£¤®°ª¨¨©¢ ¤ª«¤ª«¤¬ ¢ª¢¬ ¬¬ ¢̄¨¨© Æº¤¬¤ª¤¢±ª ¢̄®¹¢ ¬¤ ¦¦¤²³«´¢̄°¤¢° ¡¢£¤®°ª¨¨µ¢ ¤ª«¤ª«¤¬ ¢ªª®¨¨µ ¤̄¤¤¦¦ ±¤ ¤̄¤¤ª ¤ ¤̄¤¤ª²³«´ ¡¢£¤®°ª¨¨©ª ¤ª«¤®«¤¬ ¤¦£ ¦¤¦¨¨© Æº¤¬¤ª¤¢±ª ¢̄°¢¥ ¬¤ ¦¦¤²³«´¢̄°¤¢° ¡¢£¤®°ª¨¨µª ¤ª«¤®«¤¬ ¤¢¦¨¨µ ¤̄¤¤¦£ ±¤ ¤̄¤¤ª ¤ ¤̄¤¤ª²³«´Ç¿ÈipmlÉÊj klmmhnopk qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z������ËÅ ¡¢£¤£¬ª §̈ © ¤ª«¤¬«¤¬ ¦¬ª¥ ¦¤¦ ª̄§̈ © §§¤¬¤¦¦°±¦ ¦¤¦ ¢̄¥ ¬° ¦¤°²³«´¦¤¤ ¡¢£¤£¬ª §̈ µ ¤ª«¤¬«¤¬ ¦¬®¦§̈ µ ¶ ±¤ £̄ ¤ £̄²³«´ ¡¢£¤£¬ª·̧ © ¤ª«¤¬«¤¬ ¦¬®® ¹¬·̧ © §§¤¬¤ª¤¢±° ¹̄¬ ¥¤ ¦ª¤²³«´¦ ¡¢£¤£¬ªº §̈ ¤ª«¤¬«¤¬ ¦¬®¥ ¬¥ ¥̄º §̈ §§¤¬¤ª¤¢±ª ¦¬£ ¢̄¹ ¦ ¢¤¤²³«´¢¤¦ ¡¢£¤£¬ª´»µ ¤ª«¤¬«¤¬ ¦¬°ª ¦¤¤ ®̄´»µ §§¤¬¤¢¢£±¢ °¤¯¦£ ¹° ¦¦°²³«´®¬ ¬̄£¬¤¹¥́®®£®±¤¦¼º ¤ª«¤¬«¤¬ ¢¤¤ª ¢¤ °̄ ¦¤¤ ª̄¼º §§¤¬¤¢¢£±¢ ¥¤ £̄ª ¹° ¦¦°²³«´®¬ ¬̄£¬¤¹¥́®®£®±¤¦¼º½ ¤ª«¤¬«¤¬ ¢¤¤£ ¢¤ °̄ ¬¬ °̄¼º½ §§¤¬¤¢¢£±¢ ¥¤ ¢̄¢ ¤ °̄¹¹° ¦¦°²³«´ ¢¤®¬ ¬̄£¬¤¹ ¡¢£¤£¬ª¨¨©¦ ¤ª«¤¬«¤¬ ¢¤¢£ ¦¤¦ ¹̄¨¨© §§¤¬¤¦¦°±¢ °¤ ¹̄¹ ¬¤ ¦¦¤²³«´°¤ ¡¢£¤£¬ª¨¨µ¦ ¤ª«¤¬«¤¬ ¢¤¢¬¨¨µ ¶ ±¤ £̄ ¤ £̄²³«´ ¡¢£¤£¬ª¨¨©¢ ¤ª«¤¬«¤¬ ¢¦¤£ ¦¤¦ ¹̄¨¨© §§¤¬¤¦¦°±¢ °¤ ¹̄¬ ¬¤ ¦¦¤²³«´°¤ ¡¢£¤£¬ª¨¨µ¢ ¤ª«¤¬«¤¬ ¢¦¤¬¨¨µ ¶ ±¤ £̄ ¤ £̄²³«´ ¡¢£¤£¬ª¨¨©ª ¤ª«¤¬«¤¬ ¢¦¢¬ ¦¤° ¢̄¨¨© §§¤¬¤¦¦°±¢ °¢ £̄¢ ¬¤ ¦¦¤²³«´°¤ ¡¢£¤£¬ª¨¨µª ¤ª«¤¬«¤¬ ¢¦ª¢¨¨µ ¶ ±¤ £̄ ¤ £̄²³«´ÌÍxvÎtsÏtsÐtsÑtsÏ
Page 10 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghighjkjl mnkkopqjm rsttuv wxyz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{������ �¡¢£¤¥¦§¥ ©̈ª ¥«¬§¥¬¥  ®̄ ¥ °§©̈ª ¨ ¥̈¥§§±²§ §°³§§ ± §¥±´µ¬¶£¡¢£¤¥¦§¥ ©̈· ¥«¬§¥¬¥  ®̄ «©̈· ¸ ²¥°¥§± ¥°¥§±´µ¬¶¡¢£¤¥¦§¥¹ºª ¥«¬§¥¬¥  ®̄ ¦ §¥¯¹ºª ¨ ¥̈¥«¥£²± °¥£¤ ¦¥ §«¥´µ¬¶°¥£±¡¢£¤¥¦§¥» ©̈ ¥«¬§¥¬¥ ®±¥ ¤» ©̈ ¨ ¥̈¥«¥£²« ¯³°¥£¦¦ § £¥¥´µ¬¶±¥°¥£±¡¢£¤¥¦§¥¶¼· ¥«¬§¥¬¥ ®±¦ §¥°¤¶¼· ¨ ¥̈¥££¤²£ °±¯¦³ ³± §§±´µ¬¶°±¶¦¯¯¤¯²¥§½» ¥«¬§¥¬¥ §¥®¥¤ ¸ §¥«°±½» ¨ ¥̈¥££¤²£ °±§¦« ³± §§±´µ¬¶°±¶¦¯¯¤¯²¥§½»¾ ¥«¬§¥¬¥ §¥®§¥ ¸ §§«°³½»¾ ¨ ¥̈¥££¤²£ °±¤³ °±³± §§±´µ¬¶ £¥°±¡¢£¤¥¦§¥©©ª§ ¥«¬§¥¬¥ §¥®£¥ §¥«°©©ª ¨ ¥̈¥§§±²£ §°¥«³¦ ¥ §§¥´µ¬¶§¡¢£¤¥¦§¥©©·§ ¥«¬§¥¬¥ §¥®£«©©· ¸ ²¥°¥§± ¥°¥§±´µ¬¶¡¢£¤¥¦§¥©©ª£ ¥«¬§¥¬¥ §¥®± §¥¤°©©ª ¨ ¥̈¥§§±²£ §°¥¤¯ ¥ §§¥´µ¬¶§¡¢£¤¥¦§¥©©·£ ¥«¬§¥¬¥ §§®¥£©©· ¸ ²¥°¥§± ¥°¥§±´µ¬¶¡¢£¤¥¦§¥©©ª« ¥«¬§¥¬¥ §§®£± §¥±°©©ª ¨ ¥̈¥§§±²£ §°¥±¯ ¥ §§¥´µ¬¶§¡¢£¤¥¦§¥©©·« ¥«¬§¥¬¥ §§®£©©· ¸ ²¥°¥§± ¥°¥§±´µ¬¶fj¿ÀÁ¿Âl mnkkopqjm rsÃÄuÅxÆÇÇz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{�����È�É¡¢£¤¥±£³ ©̈ª ¥«¬¥±¬¥ §«®±¥ §¥¥ °̄©̈ª ¨ ¥̈¥££¥²£ °¥¥±¥£ ± §¥±´µ¬¶°¥¥±¡¢£¤¥±£³ ©̈· ¥«¬¥±¬¥ §«®±«©̈· ¸ ²¥°¥¥¥£ ¥°¥¥¥£´µ¬¶�����ÈÊ�¡¢£¤¥±«¦©©ª§ ¥«¬¥±¬¥ §±®±¤ §¥§°³©©ª ¨ ¥̈¥££¥²£ °¥¥±¥ ¥ §§¥´µ¬¶°¥¥±¡¢£¤¥±«¦©©·§ ¥«¬¥±¬¥ §±®±©©· ¸ ²¥°¥¥¥£ ¥°¥¥¥£´µ¬¶¡¢£¤¥±«¦¹ºª ¥«¬¥±¬¥ §¤®¥§ ¦¹ºª ¨ ¥̈¥£¥¤²§ °¥¥¥¦ ¦¥ §«¥´µ¬¶°¥¥§¡¢£¤¥±«¦¶Ë· ¥«¬¥±¬¥ §¤®¥«¶Ë· ¸ ²¥°¥¥¥¯¯ ¥°¥¥¥¯¯´µ¬¶¡¢£¤¥±«¦¶¼· ¥«¬¥±¬¥ §¤®¥± §¥«°±¶¼· ¨ ¥̈¥«¥¯²£ °¥¥£¥¦ ³± §§±´µ¬¶°¥¥£¶¦¯±«£²¥«¶¼Ì ¥«¬¥±¬¥ §¤®§¥ ¸ §¥¯¶¼Ì ¨ ¥̈¥«¥¯²£ °¥¥£¥³ ³± §§±´µ¬¶°¥¥£¶¦¯±«£²¥«¶¼Ì¾ ¥«¬¥±¬¥ §¤®§£ ¸ §¥«°±¶¼Ì¾ ¨ ¥̈¥«¥¯²£ °¥¥£¥¦ ¥°̄ ³³± §§±´µ¬¶ £¥°¥¥£¡¢£¤¥±«¦©©ª£ ¥«¬¥±¬¥ §¤®£« §¥« °̄©©ª ¨ ¥̈¥££¥²£ °¥¥±§¦ ¥ §§¥´µ¬¶°¥¥±¡¢£¤¥±«¦©©·£ ¥«¬¥±¬¥ §¤®£±©©· ¸ ²¥°¥¥¥£ ¥°¥¥¥£´µ¬¶¡¢£¤¥±«¦©©ª« ¥«¬¥±¬¥ §¤®±¥ §¥§°¤©©ª ¨ ¥̈¥££¥²£ °¥¥±¥³ ¥ §§¥´µ¬¶°¥¥±¡¢£¤¥±«¦©©·« ¥«¬¥±¬¥ §¤®±£©©· ¸ ²¥°¥¥¥£ ¥°¥¥¥£´µ¬¶¡¢£¤¥±«¦©©ª¯ ¥«¬¥±¬¥ §¦®§¥ §¥¥ °̄©©ª ¨ ¥̈¥££¥²£ °¥¥±¥£ ¥ §§¥´µ¬¶°¥¥±¡¢£¤¥±«¦©©·̄ ¥«¬¥±¬¥ §¦®§£©©· ¸ ²¥°¥¥¥£ ¥°¥¥¥£´µ¬¶

ÍÎywÏutÅutÐutÄutÅ
Page 11 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghijklmnop kqrrghslk tuvvwx yz{|}~ �� |������� ��������� ��������� ����� ������������ ������}���}� ������}���� �¡¢£¤¥¦§¦¨©ª«¬ §©§¨§¨ ®̈ ©̄° ®§§±¥ª«¬ ªª§¨§®®²³® ¥±§§´ ¨² ®§²µ¶·¥£¤¥¦§¦¨©ª«¸ §©§¨§¨ ®̈ ¯́ ®ª«¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§¦¨©º»¬ §©§¨§¨ ®̈ ¯́ ´ ¼´º»¬ ªª§¨§©§¥³² ±§´¥ °§ ®©§µ¶·±§²£¤¥¦§¦¨©½ª« §©§¨§¨ ®̈ ¯́ ° ¼´½ª« ªª§¨§©§¥³© ±§¼´ ¼§ ®¥§µ¶·±®£¤¥¦§¦¨©·¾¸ §©§¨§¨ ®̈ ²̄© ®§¥±¥·¾¸ ªª§¨§¥¥¦³¥ ±²®® ¼² ®®²µ¶·±²·°´´¦´³§®¿½ §©§¨§¨ ¥§ §̄© ¹ ®§®±¼¿½ ªª§¨§¥¥¦³¥ ±²§¨ ¼² ®®²µ¶·±²·°´´¦´³§®¿½À §©§¨§¨ ¥§ §̄¦ ¹ ®§¥±¼¿½À ªª§¨§¥¥¦³¥ ±²®́ § ±̈ ¼¼² ®®²µ¶· ¥§±²£¤¥¦§¦¨©««¬® §©§¨§¨ ¥§ ¥̄¦ ®§®±̈««¬ ªª§¨§®®²³¥ ®±§ ®̈ ¨§ ®®§µ¶·®£¤¥¦§¦¨©««¸® §©§¨§¨ ¥§ ¥̄¨««¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§¦¨©««¬¥ §©§¨§¨ ¥® §̄¦ ®§®««¬ ªª§¨§®®²³¥ ®±§® ¨§ ®®§µ¶·®£¤¥¦§¦¨©«« ¥̧ §©§¨§¨ ¥® §̄¨««¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§¦¨©««¬© §©§¨§¨ ¥® ¥̄¨ ®§¥ ±̈««¬ ªª§¨§®®²³¥ ®±§¥¨ ¨§ ®®§µ¶·®£¤¥¦§¦¨©«« ©̧ §©§¨§¨ ¥® ©̄¥««¸ ¹ ³§±§© §±§©µ¶·ÁqÂÃlhp kqrrghslk tuvvwx yz{|}~ �� |������� ��������� ��������� ����� ������������ ������}���}� ������}���� ÄÅ £¤¥¦§°®§ª«¬ §©®§§¨ ¨ ¯́ § ¨°±¦ª«¬ ªª§¨§®®²³® ®±̈ ²¦ ¨² ®§²µ¶·¥±§§´£¤¥¦§°®§ª«¸ §©®§§¨ ¨ ¯́ ©ª«¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§°®§º»¬ §©®§§¨ ¨ ¯́ ° ®§¥º»¬ ªª§¨§©§¥³² ±§²® °§ ®©§µ¶·±§²£¤¥¦§°®§½ª« §©®§§¨ ¨ ²̄§ ¨¥½ª« ªª§¨§©§¥³© ±§¨¥ ¼§ ®¥§µ¶·±®£¤¥¦§°®§·¾¸ §©®§§¨ ¨ ²̄° ®§´ ±́·¾¸ ªª§¨§¥¥¦³¥ ±²¥¥ ¼² ®®²µ¶·±²·°´´¦´³§®¿½ §©®§§¨ ®§ §̄¦ ¹ ¨°±́¿½ ªª§¨§¥¥¦³¥ ±́ ¼° ¼² ®®²µ¶·±²·°´´¦´³§®¿½À §©®§§¨ ®§¯®§ ¹ ®§¦±¼¿½À ªª§¨§¥¥¦³¥ ±²©´ ¨±¥®¼² ®®²µ¶· ¥§±²£¤¥¦§°®§««¬® §©®§§¨ ®§ ¥̄§ ®§¥±¦««¬ ªª§¨§®®²³¥ ®±§¥¼ ¨§ ®®§µ¶·®±§§¥£¤¥¦§°®§««¸® §©®§§¨ ®§ ¥̄©««¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§°®§««¬¥ §©®§§¨ ®§ ²̄¨ ®§¦±®««¬ ªª§¨§®®²³¥ ®±§¦© ¨§ ®®§µ¶·®±§§¥£¤¥¦§°®§«« ¥̧ §©®§§¨ ®® §̄¥««¸ ¹ ³§±§© §±§©µ¶·£¤¥¦§°®§««¬© §©®§§¨ ®® ¥̄² ®§²««¬ ªª§¨§®®²³¥ ®±§²¥ ¨§ ®®§µ¶·®±§§¥£¤¥¦§°®§«« ©̧ §©®§§¨ ®® ¥̄¨««¸ ¹ ³§±§© §±§©µ¶·

ÆÇ{yÈwvÉwvÊwvËwvÉ
Page 12 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghijhklfghighk jm f nopoqr s truvw xyz{zy|z}~�� �� ~������� ��������� ��������� ����� ������������ ������������ ��������� ¡¢£¤¡¥¦§¨©ª«¨¬® ©¯°±©°©² ±³´̄ ¨ ²³ µ̄¬® ¥¬©³±§±ª¶· § µ̄ ª¨ ²© ±±©¸¹°º§µ· ±̈¥¦§¨©ª«¨¬» ©¯°±©°©² ±³´̄ ª¬» ¼ ¶©µ©¨ ©µ©¨¸¹°º�� ¡¢£¡¡¥¦§¨©ª¨¨¬® ©¯°±©°©² §© ·́¯ ²©µ̈¬® ¥¬©³±§±ª¶· §µ±² ²© ±±©¸¹°º§µ· ±̈¥¦§¨©ª¨¨¬» ©¯°±©°©² §© ·́«¬» ¼ ¶©µ©¨ ©µ©¨¸¹°º¥¦§¨©ª¨¨º½»± ©¯°±©°©² §© ·́¨ ²ªµ§º½» ¥¬©³©²±̄ ¶· ±µ²·· ²© ±±©¸¹°º§ºª·«¯ª¶©±¾¼¿ ÀÁ©¯°±©°©² §© «́± ¼¾¼¿ ¼ ©¸¹°º §©¥¦§¨©ª¨¨®± ©¯°±©°©² §© «́² ²§µª® ¥¬©²©¯©¨¶± ±µ³«¯ ²© ±±©¸¹°º§¥¦§¨©ª¨¨»± ©¯°±©°©² §± ©́§» ¼ ¶©µ©¨ ©µ©¨¸¹°º¥¦§¨©ª¨¨®§ ©¯°±©°©² §±´±ª ²§µ±® ¥¬©²©¯©¨¶± ±µ³·± ²© ±±©¸¹°º§¥¦§¨©ª¨¨»§ ©¯°±©°©² §± §́©» ¼ ¶©µ©¨ ©µ©¨¸¹°º¥¦§¨©ª¨¨º½»§ ©¯°±©°©² §± §́³ ²±µ²º½» ¥¬©³©²±̄ ¶· ±µ³¯³ ²© ±±©¸¹°º§¥¦§¨©ª¨¨®¯ ©¯°±©°©² §±´̄ · ²§µ§® ¥¬©²©¯©¨¶± ±µ³·· ²© ±±©¸¹°º§¥¦§¨©ª¨¨»̄ ©¯°±©°©² §±´̄ ³» ¼ ¶©µ©¨ ©µ©¨¸¹°ººª·«¯¨¶©±ÁÂ ©¯°±©°©² §± «́± ¨µ² ²¨µªÁÂ ¥¬©³©²±̄ ¶· ±̈ µ«ª ²© ±±©¸¹°º±©¥¦§¨©ª¨¨®· ©¯°±©°©² §± «́§ ²¯® ¥¬©²©¯©¨¶± ±µ³¨ ²© ±±©¸¹°º§¥¦§¨©ª¨¨»· ©¯°±©°©² §± «́«» ¼ ¶©µ©¨ ©µ©¨¸¹°º¥¦§¨©ª¨¨®« ©¯°±©°©² §§ ©́¯ ²§µ̄® ¥¬©²©¯©¨¶± ±µ³·¨ ²© ±±©¸¹°º§¥¦§¨©ª¨¨»« ©¯°±©°©² §§ ©́¨» ¼ ¶©µ©¨ ©µ©¨¸¹°ºfghiÃÄkÅÆ jÇÇÃÅgj nopÈqÉ s ÊËÌÍÎÏÌz} ÐÑzÒÏÌz~�� �� ~������� ��������� ��������� ����� ������������ ������������ ��������� ¡¢¤¡¡¥¦§¨©«¨¨¬® ©¯°©«°©² ±«´±· ²ªµª¬® ¥¬©³©²±³¶¯ µ²ª¨ ²© ±±©¸¹°ºµ²²²¥¦§¨©«¨¨¬» ©¯°©«°©² ±«´±ª¬» ¼ ¶©µ±« ©µ±«¸¹°º¥¦§¨©«¨¨º½» ©¯°©«°©² ±«´±³ ²³µ§º½» ¥¬©²©¯©«¶· §µ²·¨ ²© ±±©¸¹°º¯¥¦§¨©«¨¨®± ©¯°©«°©² ±« §́² ±©©µ²® ¥¬©³©²±³¶§ §µ©±³ ²© ±±©¸¹°º§¥¦§¨©«¨¨»± ©¯°©«°©² ±«´̄ ©» ¼ ¶©µ±« ©µ±«¸¹°ººª·«¯«¶©¯ÁÂ ©¯°©«°©² ±«´̄ « ¼ ±©©µ«ÁÂ ¥¬©²©¯©«¶· ¯µ©±· ²© ±±©¸¹°º¯ºª·«¯²¶©±¾¼¿ ÀÁ©¯°©«°©² ±«´̄ ª ¼¾¼¿ ¼ ©¸¹°º §©¥¦§¨©«¨¨®§ ©¯°©«°©² ±« ·́§ ±©©µ·® ¥¬©³©²±³¶§ §µ©©ª ²© ±±©¸¹°º§¥¦§¨©«¨¨»§ ©¯°©«°©² ±« ·́¯» ¼ ¶©µ±« ©µ±«¸¹°º¥¦§¨©«¨¨®¯ ©¯°©«°©² ±« «́± ±©©µ±® ¥¬©³©²±³¶§ §µ©©§ ²© ±±©¸¹°º§¥¦§¨©«¨¨»̄ ©¯°©«°©² ±« «́§» ¼ ¶©µ±« ©µ±«¸¹°º

ÓÔÐÕÖqÈÉqÈ×qÈpqÈÉ Page 13 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghijjklmn okjjgpqro stuuvw xyz{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|������ ¡¢£¤¥¦¥§¨©ª« ¦¨¬¦§¬¦§ §®̈ ¯ ¦¦°±©ª« ©©¦§¦²³ ¤¦°¦´ §² ¦²µ¶¬·¤¦¢£¤¥¦¥§¨©ª¸ ¦¨¬¦§¬¦§ §®±©ª¸ ¹ ³¦°§ ¦°§µ¶¬·¢£¤¥¦¥§¨º»« ¦¨¬¦§¬¦§ §®±± ¦´º»« ©©¦§¦¨¦¤³² °¥¤ ¯¦ ̈ ¦µ¶¬·°²¢£¤¥¦¥§¨¼©ª ¦¨¬¦§¬¦§ §®±¯ °̈¼ ©ª ©©¦§¦¨¦¤³¨ °¥¯ ´¦ ¤¦µ¶¬·°²¢£¤¥¦¥§¨·½¸ ¦¨¬¦§¬¦§ §®²¨ §´°¥·½¸ ©©¦§¦¤¤¥³¤ §´°̈ ² ´² ²µ¶¬·§§ °̄ ¥ ́ ¥·̄ ±±¥±³¦¾¼ ¦¨¬¦§¬¦§ ¤¦®¦¨ ±°¤ ¦°¤¾¼ ©©¦§¦¤¤¥³¤ ¦²°̈ ´² ²µ¶¬·§§ °̄ ¥ ́ ¥·̄ ±±¥±³¦¾¼¿ ¦¨¬¦§¬¦§ ¤¦®¦¥ ±°¤ §§°́¾¼¿ ©©¦§¦¤¤¥³¤ ¦¨ °̄ ¤ °̈ ²´² ²µ¶¬· ¤¦§§ °̄ ¥ ́ ¥¢£¤¥¦¥§¨ªª« ¦¨¬¦§¬¦§ ¤¦®¤¥ ¦¦°¥ªª« ©©¦§¦²³¤ ¦°¦¥ §¦ ¦µ¶¬·¦¢£¤¥¦¥§¨ªª¸ ¦¨¬¦§¬¦§ ¤¦®¤§ªª¸ ¹ ³¦°§ ¦°§µ¶¬·¢£¤¥¦¥§¨ªª«¤ ¦¨¬¦§¬¦§ ¤®¦¥ ¦¦ °̈ªª« ©©¦§¦²³¤ ¦°¦¨ §¦ ¦µ¶¬·¦¢£¤¥¦¥§¨ªª ¤̧ ¦¨¬¦§¬¦§ ¤®¦§ªª¸ ¹ ³¦°§ ¦°§µ¶¬·¢£¤¥¦¥§¨ªª«¨ ¦¨¬¦§¬¦§ ¤®¤§ §´°±ªª« ©©¦§¦²³¤ § °́ ± §¦ ¦µ¶¬·¦¢£¤¥¦¥§¨ªª¸̈ ¦¨¬¦§¬¦§ ¤®̈ ¤ªª¸ ¹ ³¦°§ ¦°§µ¶¬·Àrjkolrn ÁkphrÂiÃpr ÄÅÆÇÈ ÉÊË�Ì ÍstÎÏuy{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|������� ¢£¤¥¦¤¦§º¸¢ ¦¤¬¤²¬¦§ ²®̈ ¦º¸¢ ¹ ³¤¦ ¤¦µ¶¬·¢£¤¥¦¤¦§·ª¼¢ ¦¤¬¤²¬¦§ ²®̈ ¦ ¦¤ °̈·ª¼¢ ºªÐ̈ ¦¨² ¤¥¥ ´¦ ¤¦µ¶¬·¤¥¦·̄ ±²²¥³¦²¿¹º ¦¤¬¤²¬¦§ ²®±§ ¤¤¦¿¹º ¤́ ¦°§µ¶¬· ¤¦Àrjkolrn ÑgÒÓÁkphrÂiÃpr ÄÅÇÇÈ ÉÊ�ÔÌ ÍstÎÏuÕ{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����Ê��¢£¤¥¦¥¦º¸¢ ¦¤¬¤±¬¦§ ²®¤¦º¸¢ ¹ ³² ²µ¶¬·¢£¤¥¦¥¦·ª¼¢ ¦¤¬¤±¬¦§ ²®¤ ´¥°̈·ª¼¢ ºªÐ̈ ¦¨² ̈ ´ ´¦ ¤¦µ¶¬·¥¦·̄ ±²±¦³¦¨¿¹º Ö¾¦¤¬¤±¬¦§ ²®²§ ¹¿¹º ¹ ¦µ¶¬· ¤¦ÇrprÒklmn okjjgpqro stuuv× xyzØsÍ{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����ÙÔ¡¢£¤¥¦±²¨©ª« ¦¨¬¦¨¬¦§ ¤®¤§ ¦¨°¤©ª« Ú¼¦´¤¨¦³¤ °¦²¥ §¦ ¦µ¶¬·°¦²¢£¤¥¦±²¨©ª¸ ¦¨¬¦¨¬¦§ ¤®̈ ±©ª¸ ¹ ³¦°¦¦¦¤¤ ¦°¦¦¦¤¤µ¶¬·¢£¤¥¦±²¨·½¸ ¦¨¬¦¨¬¦§ ¤®±² ¦°·½¸ Ú¼¦§¦¤¤¯³± °¦²¦²² ´² ²µ¶¬·°¦²·̄ ±²¨¤³¦¤¾¼ ¦¨¬¦¨¬¦§ ¤¤®¦ °¦¤´ §§°̈¾¼ Ú¼¦§¦¤¤¯³± °¦¯¯¥¨ ¯¦ ̈ ¦µ¶¬·°¦²·̄ ±²¨¤³¦¤¾¼¿ ¦¨¬¦¨¬¦§ ¤¤®¦¥ °¦¤´ ¦°±¾¼¿ Ú¼¦§¦¤¤¯³± °¦¯´¯ °̈ ´¯¦ ̈ ¦µ¶¬· ¤¦°¦²¢£¤¥¦±²¨ªª« ¦¨¬¦¨¬¦§ ¤¤®¤¯ §¯°ªª« Ú¼¦§¦¨¦¤³¨ °¤±¤´ §¦ ¦µ¶¬·°¤²¢£¤¥¦±²¨ªª¸ ¦¨¬¦¨¬¦§ ¤¤®̈ ¤ªª¸ °¦¦¦¥ ³¦°¦¦¦¨ ¦°¦¦¦¨µ¶¬·¢£¤¥¦±²¨ªª«¤ ¦¨¬¦¨¬¦§ ¤¨®¤§ §¥°±ªª« Ú¼¦§¦¨¦¤³¨ °¤± §¦ ¦µ¶¬·°¤²¢£¤¥¦±²¨ªª ¤̧ ¦¨¬¦¨¬¦§ ¤¨®̈ ±ªª¸ ¹ ³¦°¦¦¦¨ ¦°¦¦¦¨µ¶¬·¢£¤¥¦±²¨ªª«¨ ¦¨¬¦±¬¦§ ¦®¥ §¥°§ªª« Ú¼¦§¦¨¦¤³¨ °¤±¤¤ §¦ ¦µ¶¬·°¤²¢£¤¥¦±²¨ªª¸̈ ¦¨¬¦±¬¦§ ¦®¤ªª¸ ¹ ³¦°¦¦¦¨ ¦°¦¦¦¨µ¶¬·
ÛÜzxÝvuÞvußvuÎvuÞ

Page 14 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghgijk lgmmnhopl qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤£¥¦ §̈ © ¤¦ª¤¥ª¤¥ «¥¬¦ ¥£®«§̈ © §§¤¥¤««̄ °« ±«®«« ¥¯ «¤¯²³ª´±¢®µ ¡¢£¤£¥¦ §̈ ¶ ¤¦ª¤¥ª¤¥ «¥¬±«§̈ ¶ · °«®¢ «®¢²³ª´ ¡¢£¤£¥¦¸¹© ¤¦ª¤¥ª¤¥ «¥¬±± «¤¦®¦¸¹© §§¤¥¤¦¤¢°¯ ¢®¢« ¤ «¦¤²³ª´¢®«± ¡¢£¤£¥¦º §̈ ¤¦ª¤¥ª¤¥ «¥¬± «¤¦®º §̈ §§¤¥¤¦¤¢°¦ ¢®¢¢ µ¤ «¢¤²³ª´¢®«± ¡¢£¤£¥¦´»¶ ¤¦ª¤¥ª¤¥ «¥¬̄ ¦ «¤¦®¢´»¶ §§¤¥¤¢¢£°¢ ¢¢®¤µ µ¯ ««̄²³ª´¢«®±́±±£±°¤«¼º ¤¦ª¤¥ª¤¥ ¢¤¬¤¦ ¦±®¦ ¥¯®«¼º §§¤¥¤¢¢£°¢ ¯±®££ µ¯ ««̄²³ª´¢«®±́±±£±°¤«¼º½ ¤¦ª¤¥ª¤¥ ¢¤¬¤£ ¦±®¦ «¤±®±¼º½ §§¤¥¤¢¢£°¢ ¯£®£± ¦®̄ £µ¯ ««̄²³ª´ ¢¤¢«®± ¡¢£¤£¥¦¨¨©« ¤¦ª¤¥ª¤¥ ¢¤¬¢£ ¥¥®«¨¨© §§¤¥¤««̄ °¢ ¢«®¢« ¥¤ ««¤²³ª´¢«®± ¡¢£¤£¥¦¨¨¶« ¤¦ª¤¥ª¤¥ ¢¤¬¢¥¨¨¶ · °«®¢ «®¢²³ª´ ¡¢£¤£¥¦¨¨©¢ ¤¦ª¤¥ª¤¥ ¢«¬¤£ ¥µ®µ¨¨© §§¤¥¤««̄ °¢ ¢«®«̄ ¥¤ ««¤²³ª´¢«®± ¡¢£¤£¥¦¨¨¶¢ ¤¦ª¤¥ª¤¥ ¢«¬¤¥¨¨¶ · °«®¢ «®¢²³ª´ ¡¢£¤£¥¦¨¨©¦ ¤¦ª¤¥ª¤¥ ¢«¬¢¥ «¤¤®¦¨¨© §§¤¥¤««̄ °¢ ¢«®±£ ¥¤ ««¤²³ª´¢«®± ¡¢£¤£¥¦¨¨¶¦ ¤¦ª¤¥ª¤¥ ¢«¬¦¢¨¨¶ · °«®¢ «®¢²³ª´fnlg¾¿k lgmmnhopl qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤£¥¦ §̈ © ¤¦ª¤¥ª¤¥ «¥¬¦ «¤¤®¥§̈ © §§¤¥¤««̄ °« «¤¤®µ ¥¯ «¤¯²³ª´«¤¤ ¡¢£¤£¥¦ §̈ ¶ ¤¦ª¤¥ª¤¥ «¥¬±«§̈ ¶ · °¤®¥ ¤®¥²³ª´ ¡¢£¤£¥¦¸¹© ¤¦ª¤¥ª¤¥ «¥¬±± «¤µ¸¹© §§¤¥¤¦¤¢°¯ «®£¢ ¤ «¦¤²³ª´«®̄ ¡¢£¤£¥¦º §̈ ¤¦ª¤¥ª¤¥ «¥¬± «¤£º §̈ §§¤¥¤¦¤¢°¦ «®̄ ¥ µ¤ «¢¤²³ª´«®̄ ¡¢£¤£¥¦´»¶ ¤¦ª¤¥ª¤¥ «¥¬̄ ¦ «¤¤®¦´»¶ §§¤¥¤¢¢£°¢ ¥µ®̄ ¢ µ¯ ««̄²³ª´¥µ®¢«£¢±́±±£±°¤«¼º ¤¦ª¤¥ª¤¥ ¢¤¬¤¦ ±®£ ¥µ®¼º §§¤¥¤¢¢£°¢ «±± ®̄ µ¯ ««̄²³ª´¥µ®¢«£¢±́±±£±°¤«¼º½ ¤¦ª¤¥ª¤¥ ¢¤¬¤£ ±®£ ¥®¢¼º½ §§¤¥¤¢¢£°¢ «±¦®¤¥ ¤®¥µµ¯ ««̄²³ª´ ¢¤¥µ®¢«£¢± ¡¢£¤£¥¦¨¨©« ¤¦ª¤¥ª¤¥ ¢¤¬¢£ «¤¢®¦¨¨© §§¤¥¤««̄ °¢ ¯«®«£ ¥¤ ««¤²³ª´¯¤ ¡¢£¤£¥¦¨¨¶« ¤¦ª¤¥ª¤¥ ¢¤¬¢¥¨¨¶ · °¤®¥ ¤®¥²³ª´ ¡¢£¤£¥¦¨¨©¢ ¤¦ª¤¥ª¤¥ ¢«¬¤£ «¤¤®µ¨¨© §§¤¥¤««̄ °¢ ¯¤®±« ¥¤ ««¤²³ª´¯¤ ¡¢£¤£¥¦¨¨¶¢ ¤¦ª¤¥ª¤¥ ¢«¬¤¥¨¨¶ · °¤®¥ ¤®¥²³ª´ ¡¢£¤£¥¦¨¨©¦ ¤¦ª¤¥ª¤¥ ¢«¬¢¥ «¤«¨¨© §§¤¥¤««̄ °¢ ¯¤ ®̄ « ¥¤ ««¤²³ª´¯¤ ¡¢£¤£¥¦¨¨¶¦ ¤¦ª¤¥ª¤¥ ¢«¬¦¢¨¨¶ · °¤®¥ ¤®¥²³ª´f¾hÀjÁp ÂqÃÄss ÂÅÃÆÇyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�����È�� ¡¢£¤¯¤¤¸¶  ¤¦ª¤±ª¤¥ ««¬¢±¸¶  · °¦¤ ¦¤²³ª´ ¡¢£¤¯¤¤´̈ º  ¤¦ª¤±ª¤¥ ««¬¢ «¤¤´̈ º   ¨¤µ¤¥«¤°¢ «¤¤ µ¤ «¢¤²³ª´«¤¤́±¯¯£°¤¢½·¸ ¤¦ª¤±ª¤¥ «¢¬¤¦ «¤½·¸ «± ¢®¦²³ª´ ¢¤

ÉÊxvËtsÌtsÍtsÄtsÌ
Page 15 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghijkl mn f opqrs t uvwxy zv{v |z}v~�� �� ~������� ��������� ��������� ����� ������������ ������������ ��������� ¡¢£¤¡¥¦§¨©ª«¨¬® ©§¯§°¯©± ª§²°§ ª©³ «́¬® ¥©±©§§«µ¨ °́±« ±© ªª©¶·¯¸°́¨¹¥¦§¨©ª«¨¬º ©§¯§°¯©± ª«²©©¬º » µ© ©́¨ © ©́¨¶·¯¸¥¦§¨©ª«¨¸¼º ©§¯§°¯©± ª«²ª¹ ª©« °́¸¼º ¥©±©§§«µ¹ «́°ª ¹© ª§©¶·¯¸«́§±½½««½̧°³«§µ©°¾¿ ©§¯§°¯©± ª³²°§ ´ª± ¹± §́¾¿ ¥©±©§§«µ¹ °́¹° ½³ ª§³¶·¯¸«́§±½½««½̧°³«§µ©°À»Á Â¾©§¯§°¯©± ª̈ ²©© ´ª±À»Á ´ª±³ § ´̈¶·¯¸ §©¥¦§¨©ª«¨® ©§¯§°¯©± ª̈ ²ª¹ ±¹ §́® ¥©±©§§«µ³ §́°« ±© ªª©¶·¯¸§́°½««¥¦§¨©ª«¨º ©§¯§°¯©± ª̈ ²«¨º » µ© ©́¨ © ©́¨¶·¯¸ÃÄmÅjgÆÇ kjnnÈhÉlk usÊÊrË ÌÍÎtuÏ~�� �� ~������� ��������� ��������� ����� ������������ ������������ ��������� ¡¢ÐÑ¤¥¦§¨©°³«¬® ©«¯©«¯©± §ª²§± ±± ±́¬® Ò¿©¹ª§«©µ§ ©́°±±¨ ±© ªª©¶·¯¸©́³¥¦§¨©°³«¬º ©«¯©«¯©± §ª²«°¬º » µ© ©́©©§§ © ©́©©§§¶·¯¸¥¦§¨©°³«ÁÓ® ©«¯©«¯©± §ª²°© ª©©ÁÓ® Ò¿©±©«©§µ¨ ©́©©³ ½© ª«©¶·¯¸©́©©³¥¦§¨©°³«¸¼º ©«¯©«¯©± §ª²°³ ±½ ³́¸¼º Ò¿©±©§§½µ° ©́°¹½¨ ¹³ ªª³¶·¯¸©́³½̧°³«§µ©§¾¿ Ò«©«¯©«¯©± §§²©ª ´ª¹³ µ¨° °́¾¿ Ò¿©±©§§½µ° ´ª³§¹ ½© ª«©¶·¯¸©́³½̧°³«§µ©§¾¿À Ò«©«¯©«¯©± §§²©¨ ´ª¹³ µ½° ¹́¾¿À Ò¿©±©§§½µ° ´ª°½¨ « °́¨½© ª«©¶·¯¸ §©©́³¥¦§¨©°³«®ª ©«¯©«¯©± §§²§½ ±« ¹́® Ò¿©±©«©§µ« ©́±«½¨ ±© ªª©¶·¯¸´ª¥¦§¨©°³«ºª ©«¯©«¯©± §§²«§º » µ© ©́©©« © ©́©©«¶·¯¸¥¦§¨©°³«®§ ©«¯©«¯©± §«²§± ª©© °́® Ò¿©±©«©§µ« ´ª©©° ±© ªª©¶·¯¸´ª¥¦§¨©°³«º§ ©«¯©«¯©± §«²«°º » µ© ©́©©« © ©́©©«¶·¯¸¥¦§¨©°³«®« ©«¯©°¯©± ©²ª̈ ª©ª® Ò¿©±©«©§µ« ´ª©ª ±© ªª©¶·¯¸´ª¥¦§¨©°³«º« ©«¯©°¯©± ©²§ªº » µ© ©́©©« © ©́©©«¶·¯¸ÔmÅmkjgÆÇ kjnnÈhÉlk usÊÊrp ÌÍÎ~�� �� ~������� ��������� ��������� ����� ������������ ������������ ��������� ¡¢¡Õ¤¥¦§¨©¨±«¬® ©«¯©±¯©± ª±²«½ ª©° §́¬® ¬¬©±©ªª³µª § ©́¹«° ±³ ª©³¶·¯¸§¥¦§¨©¨±«¬º ©«¯©±¯©± ª±²°ª¬º » µ© ©́ª³ © ©́ª³¶·¯¸¥¦§¨©¨±«ÁÓ® ©«¯©±¯©± ª±²°° ªª° ¹́ÁÓ® ¬¬©±©«©§µ³ ©́§¹½ ½© ª«©¶·¯¸©́§³¥¦§¨©¨±«¿¬ ©«¯©±¯©± ª±²°½ ±½ ½́¿¬ ¬¬©±©«©§µ« ©́±½½ ¹© ª§©¶·¯¸´ª¥¦§¨©¨±«¸¼º ©«¯©±¯©± ª±²³« ª©¨¸¼º ¬¬©±©§§¨µ§ ³́«©§ ¹³ ªª³¶·¯¸³́½̧°°¨°µ©ª¾¿ ©«¯©±¯©± §©²©« ©́©± ª©¨ ´̈¾¿ ¬¬©±©§§¨µ§ ³́°ª¹ ¹³ ªª³¶·¯¸³́½̧°°¨°µ©ª¾¿À ©«¯©±¯©± §©²©¨ ©́©± ª©¨ §́¾¿À ¬¬©±©§§¨µ§ ³́° © «́«¹³ ªª³¶·¯¸ §©³́¥¦§¨©¨±«®ª ©«¯©±¯©± §©²§¨ ª©³ ¹́® ¬¬©±©ªª³µ§ ª ©́³½± ±© ªª©¶·¯¸ª¥¦§¨©¨±«ºª ©«¯©±¯©± §©²§±º » µ© ©́ª³ © ©́ª³¶·¯¸¥¦§¨©¨±«®§ ©«¯©±¯©± §ª²©¨ ª©« ´̈® ¬¬©±©ªª³µ§ ª ©́«³³ ±© ªª©¶·¯¸ª¥¦§¨©¨±«º§ ©«¯©±¯©± §ª²©±º » µ© ©́ª³ © ©́ª³¶·¯¸¥¦§¨©¨±«®« ©«¯©±¯©± §ª²§± ª©¨ °́® ¬¬©±©ªª³µ§ ª ©́¨°« ±© ªª©¶·¯¸ª¥¦§¨©¨±«º« ©«¯©±¯©± §ª²«§º » µ© ©́ª³ © ©́ª³¶·¯¸
Ö×ÎÌØrÊÙrÊqrÊÚrÊÙ

Page 16 of 27



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMNOPQRST UVQWX YQXZVR[QX \ZR]ZR^_`ZP?@ABCDE FGH ?Faba cFGdefghij kgllmnopk qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤£¥¦ §̈ © ¤¦ª¤¥ª¤¥ «¥¬¦ ¥£®«§̈ © §§¤¥¤««̄ °« «®¥¢« ¥¯ «¤¯±²ª³¢ ¡¢£¤£¥¦ §̈ ´ ¤¦ª¤¥ª¤¥ «¥¬µ«§̈ ´ ¶ °¤®¤¦ ¤®¤¦±²ª³ ¡¢£¤£¥¦·̧ © ¤¦ª¤¥ª¤¥ «¥¬µµ ¥¹·̧ © §§¤¥¤¦¤¢°¯ ®¤µ¥ ¤ «¦¤±²ª³®¤¯ ¡¢£¤£¥¦º §̈ ¤¦ª¤¥ª¤¥ «¥¬µ ¥«º §̈ §§¤¥¤¦¤¢°¦ ®¤¥« ¹¤ «¢¤±²ª³®« ¡¢£¤£¥¦³»´ ¤¦ª¤¥ª¤¥ «¥¬̄ ¦ «¤¢®¹³»´ §§¤¥¤¢¢£°¢ ®̄ «µ ¹¯ ««̄±²ª³®̄³µµ£µ°¤«¼º ¤¦ª¤¥ª¤¥ ¢¤¬¤¦ ®¤ ¥¦®¢¼º §§¤¥¤¢¢£°¢ ®̄ ¦£ ¹¯ ««̄±²ª³®̄³µµ£µ°¤«¼º½ ¤¦ª¤¥ª¤¥ ¢¤¬¤£ ®¤ ¥¢®¢¼º½ §§¤¥¤¢¢£°¢ ®̄ ¦« ¤®¥µ¹¯ ««̄±²ª³ ¢¤®̄ ¡¢£¤£¥¦¨¨©« ¤¦ª¤¥ª¤¥ ¢¤¬¢£ ¥¥®¹¨¨© §§¤¥¤««̄ °¢ ®¥¥¹ ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨´« ¤¦ª¤¥ª¤¥ ¢¤¬¢¥¨¨´ ¶ °¤®¤¦ ¤®¤¦±²ª³ ¡¢£¤£¥¦¨¨©¢ ¤¦ª¤¥ª¤¥ ¢«¬¤£ «¤¢®¦¨¨© §§¤¥¤««̄ °¢ «®¤¢¦ ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨ ¢́ ¤¦ª¤¥ª¤¥ ¢«¬¤¥¨¨´ ¶ °¤®¤¦ ¤®¤¦±²ª³ ¡¢£¤£¥¦¨¨©¦ ¤¦ª¤¥ª¤¥ ¢«¬¢¥ «¤¦®¹¨¨© §§¤¥¤««̄ °¢ «®¤¦¹ ¥¤ ««¤±²ª³« ¡¢£¤£¥¦¨¨ ¦́ ¤¦ª¤¥ª¤¥ ¢«¬¦¢¨¨´ ¶ °¤®¤¦ ¤®¤¦±²ª³

¾¿xvÀtsÁtsÂtsÃtsÁ
Page 17 of 27



BD[
������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789/:9:;<3=4>491 ?9@018ABC DEFGHIJ KLM NOPQRSTUVWXY Z[V\] ^V]_[W`V] a_Wb_Wcde_Ufgh ij kflfmnonl pqfr jnsglikoitumnovtjwtlxuqm yz {|}~�|�� �~� |���|� ��| ����| ~� ����| �����}��| ��� ~�����|~� ��| �}}|����}| ������ � ��| {����� ������ ��|�}}|����}| ������ �y����� ����~�~�� ����~��|�r����� ¡¢ £¤�¥�¥¦§ y§ ¨�| ����| �|}~�|�� ����| �� �����©�| ���}| ��| ������|}~�}|������~� �� ��| �����| �� �����~�~���~���| �~ ��| ����|�|�|� � ¨�| �|}~�|�� ~� ��| ���~}���|� }~���~� �����| ª«�¬~� «�® ��� �}}|���©�| �y����̄ ���°y¬±�����������~��|�£¤�¥�²³§ y� y����´ ����| �|}~�|�� ��� �~�� ��| �|}~�|�� ~� ��|���~}���|� }~���~� �����| ª«�¬ ~� «�® ��� �}}|���©�| �¬y²³��°���~���|£¤�¥�¥µ² {z {|�����| �|�}|�� ����|�|�}| ª{��® ��� �~� ��|� �~� ������������~� ©|}���| ��| �����| }~�}|������~� �� �~~ �~� �~��}}����| |�������~� ª¶ µ�´ y�«®�¬y²³��°� {z {|�����| �|�}|�� ����|�|�}| ª{��® ��� �~� ��|� �~� ������������~� ©|}���| ��| �����| }~�}|������~� �� �~~ �~� �~��}}����| |�������~� ª¶ µ�´ y�«®�y§³§�� ° ·�¬¸² ��|�|��|�¹�����|º¹�����| �� ¹£¤�¥��¥¥ {z {|�����| �|�}|�� ����|�|�}| ª{��® ��� �~� ��|� �~� ������������~� ©|}���| ��| �����| }~�}|������~� �� �~~ �~� �~��}}����| |�������~� ª¶ µ�´ y�«®�y§³��µ ° z��~���|� ��|���|¹���~»|�� ���~���£¤�¥�³¥¥ � ¬����| �|¼���|� ������~� ��| �~ ��»� �|���|�� �¬y�³²��{|����|� ¹~�°���|��©�| ª¨¬¬® ½µ�³�£¤�¥�µ¥� {z {|�����| �|�}|�� ����|�|�}| ª{��® ��� �~� ��|� �~� ������������~� ©|}���| ��| �����| }~�}|������~� �� �~~ �~� �~��}}����| |�������~� ª¶ µ�´ y�«®�¬y�³²�� �� ¬����| �|¼���|� ������~� ��| �~ �����´ }~�~� ~� ~�~� �§�¥�� ° y|����|�| ���|¬�����| �� ¬£¤�¥�µ§¥ ¾� {|�~��|� ����| �� ��| ©�}�»�~���°}~��|}�|� }~�}|������~� ��� �|�}��©|� ©� ��| �|��~��§�¥�� ° y|����|�| ���| {z {|�����| �|�}|�� ����|�|�}| ª{��® ��� �~� ��|� �~� ������������~� ©|}���| ��| �����| }~�}|������~� �� �~~ �~� �~��}}����| |�������~� ª¶ µ�´ y�«®�§�¥�� ° y|����|�| ���| yz {|}~�|�� �~� |���|� ��| ����| ~� ����| �����}��| ��� ~�����|~� ��| �}}|����}| ������ � ��| {����� ������ ��|�}}|����}| ������ �y����� ����~�~�� ����~��|�r����� ¡¿ £¤�¥�¥¦§ y§ ¨�| ����| �|}~�|�� ����| �� �����©�| ���}| ��| ������|}~�}|������~� �� ��| �����| �� �����~�~���~���| �~ ��| ����|�|�|� � ¨�| �|}~�|�� ~� ��| ���~}���|� }~���~� �����| ª«�¬~� «�® ��� �}}|���©�| �y����̄ ���°y¬±�����������~��|�£¤�¥�²³§

ÀÁÂÃÄÅÆÇÅÈÉÅÈÇÅÈÆ
Page 18 of 27



��� ������ 	
� �������������� 	
� ���� ������ ������� ��� !" #$%&�'()*+, -.)/0 1)02.*3)0 42*52*6782(9�:;�<� 	
� 9	=>= ?	
@ABD[
BCDEFCGEFHIJK LMNOPQQR STUVWXYY SZX[\ ]^\_`aT_^ ]bZXVcde fg hijhQ khiil RRjmnjoR 
��� ������p� qrs tusqu tvwrx
��� ?�<��y�p� qrsrzsqu{:<��:��

|}~�������������}�����}� |������
����� ����� � ����� � ��������� ¡¡¢¡ £��� ������¤¥¦§¦¨©ª©§ «©¬®ª ¯¯°±§§²§³´µ¶· ¸¹ºª¬ »¼½©¦¬§© °¦ª© ¥§©¾ °¦ª© ¿¹¦®À¬ª����� ����� ÁÂ Ã¢Ä Å �Æ�ÇÈ É ÊËÊ¡ÌÇ¡ÅÇ¡   ¤ÌÍ����� ���� ÅÄ Á¢Â Á¢Â �Æ�ÇÈ ÊËÊ¡ÌÇ¡ÅÇ¡   ¤ÌÍÎ���ÏÊÅÅÃ� ���������� ¡Ì¢Â £��� ������¤¥¦§¦¨©ª©§ «©¬®ª ¯¯°±§§²§³´µ¶· ¸¹ºª¬ »¼½©¦¬§© °¦ª© ¥§©¾ °¦ª© ¿¹¦®À¬ªÎ���ÏÊÅÅÃ� ��������� ¡¢Ì ¡¢Â ¡¢Å �Æ�ÇÈ �ÐÑ¡ÌÇ¡ÁÇ¡  Ã¤ÒÁ

ÎÓ£ÎÆ¢¡Å¢¡Ã¢¡Ò¢¡Â Ô ÕY\_d\ Z\Ö\Z ^T ×Ø_YX ÖX\Z Ù\bTZ^d ÖTZ Ú\^_XYdÛ
Page 19 of 27



��� ������ 	
� �������������� 	
� ���� 
�� ������ ������� � !"#$ %&'( )*+,-. /0+12 3+240,5+2 64,74,89:4*��;<�=� 	
� �	>?> @	
ABBD[
CDEFGDHFGIJKL MNOPQRRS TUVWXYZZ T[Y\] ^_]`abU`_ ĉ[YWdef gh ijkiR lijjm SSknokpS 
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.  

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN03.11.00.01

Radiochemistry      
Reference
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Page 4 of 31



��� ������ 	
� �������������� 	
� ���� ������ ������� ���� ! "#$%�&'()*+ ,-(./ 0(/1-)2(/ 31)41)5671'8�9:�;� 	
� 8	<=< >	
?@BD[
ABCDEBFDEGHIJ KLMNOPPQ RSTUVWXX RYWZ[ \][^_`S^] \aYWUbcd ef ghigP jghhk QQilminQ opqrstpuv wptxyzuvtx{|}~xz}
��� �������� ��� ����� �����
��� >�;������ ��������

��������� ��� ������ ������ ����� ������� �������������� ¡¢£¤¥ ¦§£ ¤̈ ¥ ©¥ ª�¦¤«¬©§«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹ºº¹²» ±¸¼½½²³²» ¬¾¹¿ ²³̧À ¡£Á²³²Â¦Á¥¡§©Ã  ®©¥¥¯¤°¡®  ±²²³Ä µ¶·Å Æ ²¸¹²¸¹²» ±±¼ºÂ²³²²¸ ¬¾¹¿ ²³²²ÇÀ ¬¥È²³²²ºÀ¯Á̄ § ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º²³½± ¬¾¹¿ ²³º ÉÊ¾²³²±¶£¤Ã©«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º¸Ä½ ¬¾¹¿ ± ÉÊ¾²³Ç¶¯ËË¡Á ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º¬¾¹¿ ²³ºÌ ÉÊ¾²³²±µÁ̄ § ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º¬¾¹¿ ²³ºÌ ÉÊ¾²³²Ç¿¡£® ®©¥¥¯¤°¡®  ±²²³Ä µ¶·Å Æ ²¸¹²¸¹²» ±±¼ºÂ¬¾¹¿ ²³²²ºÌ ¬¥È²³²²²± £¾§¡¥©«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º±±Ä ¬¾¹¿ ± ÉÊ¾²³Ç £§¾£§¡¥¡ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º²³Äº ¬¾¹¿ ²³²½ ÉÊ¾²³²º ¯¤̈ Í®¡§«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º¬¾¹¿ ²³ºÌ ÉÊ¾²³²±·¯¢£¥¥ ©«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½ºº»³́ ¬¾¹¿ ¸ ÉÊ¾²³ÂÆ¡¤¡§©«¬ ®©¥¥¯¤°¡®  ±²²³Ä µ¶·Å Æ ²¸¹²¸¹²» ±±¼ºÂ²³²²²´ ¬¾¹¿ ²³²²ºÀ ¬¥È²³²²²±Æ©¤©Ã£ ® ©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½ººÄ³½ ¬¾¹¿ Ç ÉÊ¾²³»Æ¯®©«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹²Â¹²» ±º¼½º±»³Ç ¬¾¹¿ ¸ ÉÊ¾²³ÂÌÁ£§©«¬ ®©¥¥¯¤°¡®  ±²²³Ä µ¶·Å Æ ²¸¹²¸¹²» ±±¼ºÂ²³²ÄÂº ¬¾¹¿ ²³²²º ¬¥È²³²²²±ÎÏ£§£®©«¬ ®©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹ºº¹²» ±¸¼½½¬¾¹¿ ²³²½Ì ¡£Á²³²ºÐ©§Ã  ® ©¥¥¯¤°¡®  ±²²³́ µ¶· ²¸¹ºº¹²» ±¸¼½½¬¾¹¿ ²³ºÌ ¡£Á²³²±��������� ��� ������ ������ ����� ������� ��������������Ñ¡¢ ¶È¡¬©¥¢ Á̈ ª�¦¤Ò£¤©§©¢¨ £¥ ¶£¶Ó¸ Æ ±¸±²À Å Ô©¢ Á£¢ ©̄ §À©Ã£ÁÍ̄ §£¢¡ £¥¶£¶Ó¸ ²±¹±½¹²» ²¼²²¸Ä» ¬¾¹¿ ±² Õ ¤Ê±¶£ÁÍ̄ §£¢¡ £¥ ¶£¶Ó¸ ²±¹±½¹²» ²¼²²¬¾¹¿ ±²Ì Õ ¤Ê±Ö¨®Á̄ × ©®¡ £¥ ¶£¶Ó¸ ²±¹±½¹²» ²¼²²¬¾¹¿ ±²Ì Õ ¤Ê±Ô¯¢£ ¤ ¦¤Ò£¤©§©¢¨ ²±¹±½¹²» ²¼²²¸Ä» ¬¾¹¿ ±² Õ ¤Ê±¶£¢ ©̄ §Å¦§©̄ § À£¤£§Ã¡ ¶£¤Ã«¤£¢ ©̄ §¶£¢ ©̄ §Å¦§©̄ § À£¤£§Ã¡ ²¸¹ºÂ¹²» ²¼²²²³½ Ø Ã£¤ÃÆ«¬ ¯Ê ¦§©̄ §¥ ²¸¹ºÂ¹²» ²¼²²¸»³Ç ¬¡Ù¹¿ ²³½ Ã£¤Ã²³ºÆ«¬ ¯Ê ¶£¢ ©̄ §¥ ²¸¹ºÂ¹²» ²¼²²¸»³Ä ¬¡Ù¹¿ ²³½ Ã£¤Ã²³º¶È¤̄ Á©®¡ Æ Ç½²²¶¤ÅÚ ²¸¹º²¹²» »¼ÇÇÇ² ¬¾¹¿ ½ £¬¤ºÛ¤«̄ Á©®¡ Æ Ç½²²ÛÅ¶ ²¸¹²Â¹²» ºº¼²¸²³½ ¬¾¹¿ ²³½ Õ ¤Ê²³ºÎÜ©¢ Á£¢¡¹Ü©¢ Á©¢¡ £¥ Ü  ¸½¸³± Å Ö±ÆÓÇ ËÁ¡¥¡Á°¡® ²¸¹²Ç¹²» ±±¼±º²³²¸ ¬¾¹¿ ²³ºÀ ËÕÍ²³²±Ü©¢ Á̄ ¾¡§ £¬¬¯§©£  ¸½²³º Å ¦«¢¯¬£¢¡® ·È¡§£¢¡ ²¸¹ºº¹²» ±²¼±´¬¾¹¿ ²³½Ì ËÕÍ²³²½ÎÝ¡¥©®«¡ Û©¤¢¡Á£Í¤¡ÞÔßÆà áºÄ²¶ Æ ±½Ç²¶ ²±¹±½¹²» º½¼±»±½Â² ¬¾¹¿ ±² £Í¬º²Ý¡¥©®«¡ Ü¯§ÅÛ©¤¢¡Á£Í¤¡ ÞÔÆÆàáº²½¶ Æ ±½Ç²ß ²±¹±Ç¹²» º½¼½º¬¾¹¿ ±²Ì Ò£È½ÎÆ«¤Ê£¢¡ Æ Ç½²² ÆÓÇÅß ²¸¹²Ç¹²» ºº¼̧ ´ºÇ½² ¬¾¹¿ ½² Ò£Èº²Æ«¤Ê ©®¡ £¥ Æ ¸´Â³± Å  ¡¢ È̈ ¤¡§¡ À¤«¡ ²±¹±Ç¹²» º½¼±Ç²³º» ¬¾¹¿ ²³º Ò£È²³²±ÎÔßÆ ÞÃ£¤Ã«¤£¢¡®à ¶£¤Ã«¤£¢ ©̄ § ²¸¹ºÂ¹²» ²¼²²±Çº² ¬¾¹¿ ½² Ã£¤Ãº²ÔßÆ ÞÁ£¢ ©̄ Å¬¡£¥«Á¡®¹Ã£¤Ã«¤£¢¡®à ¶£¤Ã«¤£¢ ©̄ § ²¸¹ºÂ¹²» ²¼²²º³²Â Ã£¤ÃÝÚ·µÜ³²±³²Â³²½³²º â ãX[^c[ Y[ä[Y ]S åæ X̂W äW[Y ç[aSY]c äSY è[] ŴXcé
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.  

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN03.11.00.01

Radiochemistry      
Reference
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.  

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
 

REPIN03.11.00.01

Radiochemistry      
Reference
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^JGe EF?=>D kJ>Ge \UY \UUm

_>F`=GK abc _atZt Eabz;
;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[]GGFB<KD _J@JjC=E=IF>K KFc OLCC KFc
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)

MDL Method Detection Limit.  Same as Minimum Reporting Limit.  Allows for instrument and annual fluctuations.

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate

ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

ICB Initial Calibration Blank MS Matrix Spike

ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard

LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.

U The material was analyzed for, but was not detected above the level of the associated value.

The associated value is either the sample quantitation limit or the sample detection limit.

Method References

(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.

(5) EPA SW-846.  Test Methods for Evaluating Solid Waste, Third Edition with Update III, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments

(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Error(+/-) Calculated sample specific uncertainty

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

LCL Lower Control Limit, in %  (except for LCSS, mg/Kg)

LLD Calculated sample specific Lower Limit of Detection

PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit

QC True Value of the Control Sample or the amount added to the Spike 

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RER Relative Error Ratio, calculation used for Dup. QC taking into account the error factor.

UCL Upper Control Limit, in %  (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

QC Sample Types

DUP Sample Duplicate MS/MSD Matrix Spike/Matrix Spike Duplicate

LCSS Laboratory Control Sample - Soil PBS Prep Blank - Soil

LCSW Laboratory Control Sample - Water PBW Prep Blank - Water

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Matrix Spikes Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual)

H Analysis exceeded method hold time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Replicate Error Ratio (RER) accepted because sample concentrations are less than 10x the MDL.

U No nuclides detected above the Lower Limit of Detection (LLD)

V High blank data accepted because sample concentration is 10 times higher than blank concentration

X QC is out of control.  See Case Narrative.

Z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Method Prefix Reference

M EPA methodology, including those under SDWA, CWA, and RCRA

SM Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.  

D ASTM

RP DOE

ESM DOE/ESM

Comments

(1) Solid matrices are reported on a dry weight basis.

(2) Preparation method:  "Method"  indicates preparation defined in analytical method.

(3) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.

For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf
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Radiochemistry      
Reference
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