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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 & 20th edition (1998).

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

 

REPIN03.02.07.01

Inorganic            
Reference

Page 3 of 24



BD[
������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijghk limmnfopl qrsstu vwxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z������� ¡¢£¤¥¦§¨©ª« ¦¬£§¦¬ ¥¬®¦¯ ¬§°̄©ª« ©©¦¬¦±²¥³¥ ¥°¬¥£ ¬§ ¥¦§´µ¶£¡¢£¤¥¦§¨©ª· ¦¬£§¦¬ ¥¬®¥¦©ª· ¸ ³¦°¦¬ ¦°¦¬´µ¶¡¢£¤¥¦§¨¹º« ¦¬£§¦¬ ¥¬®¥² ¥¥̈ °¤¹º« ©©¦¬¦¬££³£ °¥¤£ ¤¦ ¥²¦´µ¶°¥§¡¢£¤¥¦§¨»©ª ¦¬£§¦¬ ¥¬®¥̄ ¬¬°¬»©ª ©©¦¬¦¬¦±³¥ ¥¬¬°¬±¯ ´µ¶£¦¦°¥§¡¢£¤¥¦§¨¶¼· ¦¬£§¦¬ ¥¬®££ ¥¦¦°¥¶¼· ©©¦¬¦±£±³£ ¥°¦¦¥ ±§ ¥¥§´µ¶¥¶¤±²¨±³¦¥½» ¦¬£§¦¬ ¥¬®²¥ ¸ ¥¦¦°¬½» ©©¦¬¦±£±³£ ¥°¦¦¬ ±§ ¥¥§´µ¶¥¶¤±²¨±³¦¥½»¾ ¦¬£§¦¬ ¥¬®²¨ ¸ ¬¬°§½»¾ ©©¦¬¦±£±³£ °¬¬§ ¥°̈±§ ¥¥§´µ¶ £¦¥¡¢£¤¥¦§¨ªª«¥ ¦¬£§¦¬ ¥¬®§£ ¬¨°¬ªª« ©©¦¬¦±²¥³£ °¬¨¬ ¬¦ ¥¥¦´µ¶¥¡¢£¤¥¦§¨ªª·¥ ¦¬£§¦¬ ¥¬®§§ªª· ¸ ³¦°¦¬ ¦°¦¬´µ¶¡¢£¤¥¦§¨ªª«£ ¦¬£§¦¬ £¦®£¬ ¬²°±ªª« ©©¦¬¦±²¥³£ °¬²± ¬¦ ¥¥¦´µ¶¥¡¢£¤¥¦§¨ªª·£ ¦¬£§¦¬ £¦®²£ªª· ¸ ³¦°¦¬ ¦°¦¬´µ¶¡¢£¤¥¦§¨ªª«² ¦¬£§¦¬ £¦®§¦ ¬¨°¬ªª« ©©¦¬¦±²¥³£ °¬¨¬ ¬¦ ¥¥¦´µ¶¥¡¢£¤¥¦§¨ªª·² ¦¬£§¦¬ £¦®§²ªª· ¸ ³¦°¦¬ ¦°¦¬´µ¶ej¿ihnjÀk limmnfopl qrsstÁ vwxÂqÃyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�����Ä��¡¢£¤¥̄ ¤¥©ª«¥ ¥¦¦¤¦¬ ±®§§ ¥¦¯©ª« Å»¦¬¦¬¥¤³¨ °¦£¥£ ¬¦ ¥¥¦´µ¶°¦£¡¢£¤¥̄ ¤¥©ª· ¥¦¦¤¦¬ ¬®¦¥©ª· ¸ ³¦°¦¦¦±± ¦°¦¦¦±±´µ¶¡¢£¤¥̄ ¤¥¹º« ¥¦¦¤¦¬ ¬®¦¯ ¥¥¥°§¹º« Å»¦¬¦±£§³¯ °¦¦££² ¤¦ ¥²¦´µ¶°¦¦£¡¢£¤¥̄ ¤¥¶¼· ¥¦¦¤¦¬ ¬®¥¥ ¬¬°̄¶¼· Å»¦¬¦¬££³¨ °¦¦¬¬¯ ±§ ¥¥§´µ¶°¦¥¶¤±²¦¤³¦£½» ¥¦¦¤¦¬ ¬®²£ ¸ ¥¦¦°±½» Å»¦¬¦¬££³¨ °£§£ ¤¦ ¥²¦´µ¶°£§¶¤±²¦¤³¦£½»¾ ¥¦¦¤¦¬ ¬®²¤ ¸ ¥¦¥°£½»¾ Å»¦¬¦¬££³¨ °£§² ¦ °̈¤¦ ¥²¦´µ¶ £¦°£§¡¢£¤¥̄ ¤¥ªª«¥ ¥¦¦¤¦¬ ¬ ®̈ ± ¥¦¦°±ªª« Å»¦¬¦¬£±³² °¦¥£¯ ¬¦ ¥¥¦´µ¶°¦¥£§¡¢£¤¥̄ ¤¥ªª·¥ ¥¦¦¤¦¬ ¬®§²ªª· ¸ ³¦°¦¦¥£ ¦°¦¦¥£´µ¶¡¢£¤¥̄ ¤¥ªª«£ ¥¦¦¤¦¬ ¥¦®§¥ ¥¦¥°¤ªª« Å»¦¬¦¬£±³² °¦¥£¤¥ ¬¦ ¥¥¦´µ¶°¦¥£§¡¢£¤¥̄ ¤¥ªª·£ ¥¦¦¤¦¬ ¥¦®§¯ªª· ¸ ³¦°¦¦¥£ ¦°¦¦¥£´µ¶¡¢£¤¥̄ ¤¥ªª«² ¥¦¦¤¦¬ ¥¥®²¬ ¥¦¦°¤ªª« Å»¦¬¦¬£±³² °¦¥£§¬ ¬¦ ¥¥¦´µ¶°¦¥£§¡¢£¤¥̄ ¤¥ªª·² ¥¦¦¤¦¬ ¥¥®̈ ¨ªª· ¸ ³¦°¦¦¥£ ¦°¦¦¥£´µ¶eÆmpjiÇk limmnfopl qrsstÁ vwxÂqÃyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z����� È�¡¢£¤¥̈ ¬£©ª« ¥¦¦¯¦¬ ¦®¦¦ ¥¦¬°±©ª« Å»¦¬¦¬¥¤³¨ °¦§¨¬£ ¬¦ ¥¥¦´µ¶°¦§¡¢£¤¥̈ ¬£©ª· ¥¦¦¯¦¬ ¦®¦¯©ª· ¸ ³¦°¦¦¥¥ ¦°¦¦¥¥´µ¶¡¢£¤¥̈ ¬£¹º« ¥¦¦¯¦¬ ¦®¦¬ ¥¦¥°̈¹º« Å»¦¬¦±£§³¯ °¦¦£¦² ¤¦ ¥²¦´µ¶°¦¦£¦¦£¡¢£¤¥̈ ¬£¶¼· ¥¦¦¯¦¬ ¦®¥£ ¥¦¥°±¶¼· Å»¦¬¦¬££³¨ °¦§¦¬² ±§ ¥¥§´µ¶°¦§¦¦§¡¢£¤¥̈ ¬£ªª«¥ ¥¦¦¯¦¬ ¦®¥± ¥¥¦°£ªª« Å»¦¬¦¬£±³² °£¤§¤ ¬¦ ¥¥¦´µ¶°£§¦£§¡¢£¤¥̈ ¬£ªª·¥ ¥¦¦¯¦¬ ¦®£¥ªª· °¦¦¦¬² ³¦°¦¦¥§ ¦°¦¦¥§´µ¶¶¤±²¦¤³¦£½» ¥¦¦¯¦¬ ¦®²¦ ¸ ¥¦²°£½» Å»¦¬¦¬££³¨ ¥°£¬¥ ¤¦ ¥²¦´µ¶¥°£§¥£§¶¤±²¦¤³¦£½»¾ ¥¦¦¯¦¬ ¦®²² ¸ ¥¦£°±½»¾ Å»¦¬¦¬££³¨ ¥°£±¯ ¦°²¬¤¦ ¥²¦´µ¶ £¦¥°£§¥£§¡¢£¤¥̈ ¬£ªª«£ ¥¦¦¯¦¬ ¦®§§ ¥¦²ªª« Å»¦¬¦¬£±³² °£§¤¤ ¬¦ ¥¥¦´µ¶°£§¦£§¡¢£¤¥̈ ¬£ªª·£ ¥¦¦¯¦¬ ¦®§±ªª· °¦¦¦±¥ ³¦°¦¦¥§ ¦°¦¦¥§´µ¶¡¢£¤¥̈ ¬£ªª«² ¥¦¦¯¦¬ ¥®²£ ¥¦§°²ªª« Å»¦¬¦¬£±³² °£¯²¯ ¬¦ ¥¥¦´µ¶°£§¦£§¡¢£¤¥̈ ¬£ªª·² ¥¦¦¯¦¬ ¥®²§ªª· °¦¦¦± ³¦°¦¦¥§ ¦°¦¦¥§´µ¶¡¢£¤¥̈ ¬£ªª«¨ ¥¦¦¯¦¬ ¥®̈ ¤ ¥¦¥°¥ªª« Å»¦¬¦¬£±³² °£§²¥ ¬¦ ¥¥¦´µ¶°£§¦£§¡¢£¤¥̈ ¬£ªª·̈ ¥¦¦¯¦¬ ¥®§¦ªª· °¦¦¦±¤ ³¦°¦¦¥§ ¦°¦¦¥§´µ¶ÉÊxvËtsÌtsÍtsÎtsÌ

Page 4 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijk lhmmnopql rsttuv wxyz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{������ ¡¢£¤¥¦§¨©ª«¬ §®¤¨®§ ¦ §̄° ¦§§±ª«¬ ªª§§²³¦́ ¦ ¤±§¦² ¨ ¦§¨µ¶®·¤¢£¤¥¦§¨©ª«¸ §®¤¨®§ ¦¯¦§ª«¸ ¹ ´§±§§ §±§§µ¶®·¢£¤¥¦§¨©º»¬ §®¤¨®§ ¦¯¦³ ³±³º»¬ ªª§§¤¤´¤ ±§¦© ¥§ ¦³§µ¶®·±§¦̈¢£¤¥¦§¨©¼ª« §®¤¨®§ ¦¯¦° ±¤¼ª« ªª§§§²´¦ ±§¤ µ¶®·±¦¢£¤¥¦§¨©·½¸ §®¤¨®§ ¦ ¤̄¤ ¦§¤±·½¸ ªª§§²¤²´¤ ±̈ ¦©° ²¨ ¦¦̈µ¶®·±̈·¥²³©²´§¦¾¼ §®¤¨®§ ¦ ³̄¦ ±§¨© ¦§³±°¾¼ ªª§§²¤²´¤ ±̈ ¥¤ ²¨ ¦¦̈µ¶®·±̈·¥²³©²´§¦¾¼¿ §®¤¨®§ ¦ ³̄© ±§¨© ¦§¤±¾¼¿ ªª§§²¤²´¤ ±̈ °²¨ §±°¦²¨ ¦¦̈µ¶®· ¤§±̈¢£¤¥¦§¨©««¬¦ §®¤¨®§ ¦¯̈ ¤ ²±¥««¬ ªª§§²³¦́ ¤ ±²¥¦ § ¦¦§µ¶®·¦¢£¤¥¦§¨©««¸¦ §®¤¨®§ ¦¯̈ ¨««¸ ¹ ´§±§§ §±§§µ¶®·¢£¤¥¦§¨©««¬¤ §®¤¨®§ ¤§ ¤̄ °±¥««¬ ªª§§²³¦́ ¤ ±°¥© § ¦¦§µ¶®·¦¢£¤¥¦§¨©«« ¤̧ §®¤¨®§ ¤§ ³̄¤««¸ ¹ ´§±§§ §±§§µ¶®·¢£¤¥¦§¨©««¬³ §®¤¨®§ ¤§¯̈ § °««¬ ªª§§²³¦́ ¤ ±°§³ § ¦¦§µ¶®·¦¢£¤¥¦§¨©«« ³̧ §®¤¨®§ ¤§¯̈ ³««¸ ¹ ´§±§§ §±§§µ¶®·eqgÀoohijk lhmmnopql rsttuv wxyz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{������ ¡¢£¤¥¦§¨©ª«¬ §®¤¨®§ ¦ §̄° ¦§§±¤ª«¬ ªª§§²³¦́ ¦ ¤±§§³© ¨ ¦§¨µ¶®·¤¢£¤¥¦§¨©ª«¸ §®¤¨®§ ¦¯¦§ª«¸ ¹ ´§±§§° §±§§°µ¶®·¢£¤¥¦§¨©º»¬ §®¤¨®§ ¦¯¦³ ¦¦¦±º»¬ ªª§§¤¤´¤ ±§¦¦¤ ¥§ ¦³§µ¶®·±§¦§§¦¢£¤¥¦§¨©¼ª« §®¤¨®§ ¦¯¦° ¤±°¼ª« ªª§§§²´¦ ±§¤¥ µ¶®·±¦§§¦¢£¤¥¦§¨©·½¸ §®¤¨®§ ¦ ¤̄¤ ¦§¨±³·½¸ ªª§§²¤²´¤ ±̈ ¤° ²¨ ¦¦̈µ¶®·±̈ §§¨·¥²³©²´§¦¾¼ §®¤¨®§ ¦ ³̄¦ ¹ ¦§°±¤¾¼ ªª§§²¤²´¤ ±̈ ³¦° ²¨ ¦¦̈µ¶®·±̈ §§¨·¥²³©²´§¦¾¼¿ §®¤¨®§ ¦ ³̄© ¹ ¦§¨±©¾¼¿ ªª§§²¤²´¤ ±̈ ¤¥¥ §±¥©²¨ ¦¦̈µ¶®· ¤§±̈ §§¨¢£¤¥¦§¨©««¬¦ §®¤¨®§ ¦¯̈ ¤  ±̈««¬ ªª§§²³¦́ ¤ ±©¨ § ¦¦§µ¶®·¦¢£¤¥¦§¨©««¸¦ §®¤¨®§ ¦¯̈ ¨««¸ ¹ ´§±§§° §±§§°µ¶®·¢£¤¥¦§¨©««¬¤ §®¤¨®§ ¤§ ¤̄ ¦§§±°««¬ ªª§§²³¦́ ¤ ¦±§§¨ § ¦¦§µ¶®·¦¢£¤¥¦§¨©«« ¤̧ §®¤¨®§ ¤§ ³̄¤««¸ ¹ ´§±§§° §±§§°µ¶®·¢£¤¥¦§¨©««¬³ §®¤¨®§ ¤§¯̈ § ¦§§±¤««¬ ªª§§²³¦́ ¤ ¦±§§¤ § ¦¦§µ¶®·¦¢£¤¥¦§¨©«« ³̧ §®¤¨®§ ¤§¯̈ ³««¸ ¹ ´§±§§° §±§§°µ¶®·Áfljhijk lhmmnopql rsttuÂ wxyÃrÄz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{�����¡��¢£¤¥¦©¤¥ª«¬ ¦§®§¤®§ ¤ ¯̈ § ¦§¦±©ª«¬ Å¼§§¦¥´© ±§¨§° § ¦¦§µ¶®·±§¨¢£¤¥¦©¤¥ª«¸ ¦§®§¤®§ ¤ ¯̈ ³ª«¸ ¹ ´§±§§§¤¤ §±§§§¤¤µ¶®·¢£¤¥¦©¤¥º»¬ ¦§®§¤®§ ¤ ¯̈ ° ©º»¬ Å¼§§²¤¨´° ±§§§©¥ ¥§ ¦³§µ¶®·±§§§¨¢£¤¥¦©¤¥·½¸ ¦§®§¤®§ ¤ ¯̈  ¦§¦±̈·½¸ Å¼§§¤¤´© ±§¨§¥¨ ²¨ ¦¦̈µ¶®·±§¨·¥²³§¥´§¤¾¼ ¦§®§¤®§ ³¯¦¤ ¹ §±¤¾¼ Å¼§§¤¤´© ±§©¨§ ¥§ ¦³§µ¶®·±§¨·¥²³§¥´§¤¾¼¿ ¦§®§¤®§ ³¯¦̈ ¹ ³±²¾¼¿ Å¼§§¤¤´© ±§©° ³±©¥§ ¦³§µ¶®· ¤§±§¨¢£¤¥¦©¤¥««¬¦ ¦§®§¤®§ ³ ¤̄© ¦±©««¬ Å¼§§¤²´³ ±§¦³¨ § ¦¦§µ¶®·±¦¢£¤¥¦©¤¥««¸¦ ¦§®§¤®§ ³ ¤̄¥««¸ ¹ ´§±§§§³ §±§§§³µ¶®·¢£¤¥¦©¤¥««¬¤ ¦§®§¤®§ © §̄¦ ¦±²««¬ Å¼§§¤²´³ ±§¦¥² § ¦¦§µ¶®·±¦¢£¤¥¦©¤¥«« ¤̧ ¦§®§¤®§ © §̄©««¸ ¹ ´§±§§§³ §±§§§³µ¶®·¢£¤¥¦©¤¥««¬³ ¦§®§¤®§ © ¤̄ ¤±¦««¬ Å¼§§¤²´³ ±§¤¦ § ¦¦§µ¶®·±¦¢£¤¥¦©¤¥«« ³̧ ¦§®§¤®§ © ³̄¤««¸ ¹ ´§±§§§³ §±§§§³µ¶®·ÆÇywÈutÉutÊutËutÉ
Page 5 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijkil mhmno pqrrst uvwxyz {| x}~����� ����~���� ��~������ ����� ��|���}����� �}����y���y� ������y���������� ¡¢£ ¡¤¥¦ §¨©£§©§¨ ¢¡ª « ¨¬«¤¥¦ ¤¤§¨§®£¢̄ ¢ ¢̈  ¡ ¨° ¢§°±²©³ �� ¡¢£ ¡¤¥´ §¨©£§©§¨ ¢¡ª ®¤¥´ µ ¯§§£ §§£±²©³�� ¡¢£ ¡¶·¦ §¨©£§©§¨ ¢¡ª£¢ ¢¢®¶·¦ ¤¤§¨§¨£§¯¢ §°¨ ¡§ ¢£§±²©³§°�� ¡¢£ ¡¸¤¥ §¨©£§©§¨ ¢¡ª£« ®¨¸¤¥ ¤¤§¨§¨ ¨¯¬ §®¨ ®§ ¢ §±²©³¢�� ¡¢ °¢³¹´ §¨©£§©§¨ ¢¡ª«¢³¹´ µ ¯§§   §§  ±²©³�� ¡¢ °¢³º´ §¨©£§©§¨ ¢¡ª«« ¢§«®³º´ ¤¤§¨§¨ ¨¯  ° « ®° ¢¢°±²©³°³¡® £¡¯§¢³º» §¨©£§©§¨ ¢¡ª°¢ §« ¢§¨ ³º» ¤¤§¨§¨ ¨¯  °®¬ ¡§ ¢£§±²©³°³¡® £¡¯§¢³º»¼ §¨©£§©§¨ ¢¡ª°« §« ¢§¬«³º»¼ ¤¤§¨§¨ ¨¯  °¡   « ¡§ ¢£§±²©³  §°�� ¡¢£ ¡¥¥¦¢ §¨©£§©§¨ ¢®ª§« ¨®«¥¥¦ ¤¤§¨§®£¢̄   ̈ ®« ¨§ ¢¢§±²©³¢�� ¡¢£ ¡¥¥´¢ §¨©£§©§¨ ¢®ª§¡¥¥´ µ ¯§§£ §§£±²©³�� ¡¢£ ¡¥¥¦  §¨©£§©§¨ ¢®ª«£ ¨¡ ¥¥¦ ¤¤§¨§®£¢̄   ̈ ¡  ¨§ ¢¢§±²©³¢�� ¡¢£ ¡¥¥  ́ §¨©£§©§¨ ¢®ª«¡¥¥´ µ ¯§§£ §§£±²©³�� ¡¢£ ¡¥¥¦£ §¨©£§©§¨ ¢̈ ª¢̈ ¨®¬¥¥¦ ¤¤§¨§®£¢̄   ̈ ®¬ ¨§ ¢¢§±²©³¢�� ¡¢£ ¡¥¥ £́ §¨©£§©§¨ ¢̈ ª £¥¥´ µ ¯§§£ §§£±²©³eh½½¾gl ¿jÀÀhoÁ¾¿ pqrrst uvwxyz {| x}~����� ����~���� ��~������ ����� ��|���}����� �}����y���y� ������y���������� ¡¢¢  ¤¥¦ §¨© ®©§¨  §ª¢¬ ¨¨¤¥¦ ¤¤§¨§®£¢̄ ¢ ¢̈ ¡¨ ¨° ¢§°±²©³ �� ¡¢¢  ¤¥´ §¨© ®©§¨  §ª §¤¥´ µ ¯§§£ §§£±²©³�� ¡¢¢  ¶·¦ §¨© ®©§¨  §ª « ¨ ¶·¦ ¤¤§¨§¨  ¯  §«¬ ¡§ ¢£§±²©³§°�� ¡¢¢  ¸¤¥ §¨© ®©§¨  §ª ¡ ¨¡¸¤¥ ¤¤§¨§¨§®¯¢ §¨¡ ±²©³¢�� ¡¢¢  ³º´ §¨© ®©§¨  §ª££ ¢§«¬³º´ ¤¤§¨§® ®¯  ° £ ®° ¢¢°±²©³°³¡®£«®¯§¢Â¸ §¨© ®©§¨  §ª«  µ ¢§®«Â¸ ¤¤§¨§® ®¯  °«  ®° ¢¢°±²©³°³¡®£«®¯§¢Â¸¼ §¨© ®©§¨  §ª«¬ µ ¢§¡ Â¸¼ ¤¤§¨§® ®¯  °£¬ ¢¢¢®° ¢¢°±²©³  §°�� ¡¢¢  ¥¥¦¢ §¨© ®©§¨  ¢ª§° ¢§£¡¥¥¦ ¤¤§¨§®£¢̄   ¢§£¡ ¨§ ¢¢§±²©³¢�� ¡¢¢  ¥¥´¢ §¨© ®©§¨  ¢ª§®¥¥´ µ ¯§§£ §§£±²©³�� ¡¢¢  ¥¥¦  §¨© ®©§¨  ¢ª«  ¨® ¥¥¦ ¤¤§¨§®£¢̄   ̈ ®  ¨§ ¢¢§±²©³¢�� ¡¢¢  ¥¥  ́ §¨© ®©§¨  ¢ª«°¥¥´ µ ¯§§£ §§£±²©³�� ¡¢¢  ¥¥¦£ §¨© ®©§¨   ª§« ¨®°¥¥¦ ¤¤§¨§®£¢̄   ̈ ®° ¨§ ¢¢§±²©³¢�� ¡¢¢  ¥¥ £́ §¨© ®©§¨   ª§¡¥¥´ µ ¯§§£ §§£±²©³

ÃÄwuÅsrÆsrÇsrÈsrÆ
Page 6 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijkl mnopqqrstuvw xy uz{|}~�� ����{��|� ��{|����� ����� ��y���z��}�� �z����v���v� ������v����������� ¡¢£¤¥¦§ £¨©¢£©£¨ ¡¢ª¢� ¡££«¬¥¦§ �¦£¨£¨¡ ¡ �«£¡ ¨¬ ¡£¬®¯©°���� ¡¢£¤¥¦± £¨©¢£©£¨ ¡¢ª¢¨¥¦± ² £«¢ £«¢®¯©°��� ¡¢£¤³́ § £¨©¢£©£¨ ¡¢ª¤¤ µµ³́ § �¦£¨£¢£�¢ «¤¤  £ ¡¢£®¯©°«¬��� ¡¢£¤°¶±¡ £¨©¢£©£¨ ¡¢ª¤  ¡££«¤°¶± �¦£¨£¢£�¤ ¬«£� ¨£ ¡¡£®¯©°¬��� ¡¢£¤¦¦§¡ £¨©¢£©£¨ ¡¬ª¡� ¨¨«¬¦¦§ �¦£¨£¨¡ ¡ ¡«̈ ¨ ¨£ ¡¡£®¯©°���� ¡¢£¤¦¦±¡ £¨©¢£©£¨ ¡¬ª�£¦¦± ² £«¢ £«¢®¯©°° µ¢£ £ ·¸ £¨©¢£©£¨ ¡¬ª¤  «¹ ¡£¡«¹·¸ �¦£¨£¢£�¤ ¬«¹µ ¨£ ¡¡£®¯©°¬° µ¢£ £ º²³ »·£¨©¢£©£¨ ¡¬ª¬¡ «¹º²³ «¬¨ ¡« ®¯©° �£��� ¡¢£¤¦¦§� £¨©¢£©£¨ ¡¹ª£¨ ¡££¦¦§ �¦£¨£¨¡ ¡ � ¨£ ¡¡£®¯©°���� ¡¢£¤¦¦±� £¨©¢£©£¨ ¡¹ª¡ ¦¦± ² £«¢ £«¢®¯©°��� ¡¢£¤°¶±� £¨©¢£©£¨ ¡¹ª¬¨ ¨µ«�°¶± �¦£¨£¢£�¤ ¤ «̈ ¡ ¨£ ¡¡£®¯©°¬��� ¡¢£¤¦¦§¢ £¨©¢£©£¨ ¡ ª¡¡ ¨¨¦¦§ �¦£¨£¨¡ ¡ ¡«̈ µ ¨£ ¡¡£®¯©°���� ¡¢£¤¦¦±¢ £¨©¢£©£¨ ¡ ª¡̈¦¦± ² £«¢ £«¢®¯©°��� ¡¢£¤¦¦§¤ £¨©¢£©£¨ ¡ ª¬¨ ¨¨«¬¦¦§ �¦£¨£¨¡ ¡ ¡«̈ ¨ ¨£ ¡¡£®¯©°���� ¡¢£¤¦¦±¤ £¨©¢£©£¨ ¡µª£¹¦¦± ² £«¢ £«¢®¯©°¼ih½¾ kj¿¿hfÀlk nÁqqÂÃ ÄtÅuvw xy uz{|}~�� ����{��|� ��{|����� ����� ��y���z��}�� �z����v���v� ������v������Æ���� ¡£¬¤¥¦§ £¨©�¬©£¨ ¡̈ ª£¹ ¨¹«¡¥¦§ ¥¥£¨£µ¢¡¡ ¡«̈ �� ¨¬ ¡£¬®¯©°���� ¡£¬¤¥¦± £¨©�¬©£¨ ¡̈ ª¡£¥¦± ² £«£¹ £«£¹®¯©°��� ¡£¬¤³́ § £¨©�¬©£¨ ¡̈ ª¡¢ ¡�µ³́ § ¥¥£¨£¨��� «£¹¤  £ ¡¢£®¯©°«£¬��� ¡£¬¤¸¥¦ £¨©�¬©£¨ ¡̈ ª¡¹ ¨¬« ¸¥¦ ¥¥£¨£¨£µ¡ ¡̈ ¡«¤¨¬ ®¯©°�££«£¬��� ¡£¬¤°¶± £¨©�¬©£¨ ¡̈ ª�� ¡£¢«¤°¶± ¥¥£¨£µ�µ� ¡«£¢¤ µ¬ ¡¡¬®¯©°¡° µ¢¤µ£¡·¸ £¨©�¬©£¨ ¡̈ ª¢¡ « ¬ ¨µ«¬·¸ ¥¥£¨£µ�µ� ¡« ¢¬ µ¬ ¡¡¬®¯©°¡° µ¢¤µ£¡·¸º £¨©�¬©£¨ ¡̈ ª¢¤ « ¬ ¨ « ·¸º ¥¥£¨£µ�µ� ¡« �  £«¤¹µ¬ ¡¡¬®¯©° �£¡��� ¡£¬¤¦¦§¡ £¨©�¬©£¨ ¡̈ ª¬� ¨¨«¬¦¦§ ¥¥£¨£µ¢¡� «̈ ¨¬ ¨£ ¡¡£®¯©°¡��� ¡£¬¤¦¦±¡ £¨©�¬©£¨ ¡̈ ª¬¬¦¦± ² £«£¹ £«£¹®¯©°��� ¡£¬¤¦¦§� £¨©�¬©£¨ �£ª�¨ ¡£¤ «̈¦¦§ ¥¥£¨£µ¢¡� ¡«£¤¨ ¨£ ¡¡£®¯©°¡��� ¡£¬¤¦¦±� £¨©�¬©£¨ �£ª¢�¦¦± ² £«£¹ £«£¹®¯©°��� ¡£¬¤¦¦§¢ £¨©�¬©£¨ �£ª¬£ ¡£¢«�¦¦§ ¥¥£¨£µ¢¡� ¡«£¢� ¨£ ¡¡£®¯©°¡��� ¡£¬¤¦¦±¢ £¨©�¬©£¨ �£ª¬¢¦¦± ² £«£¹ £«£¹®¯©°

ÇÈÅÄÉÂqÊÂqËÂqpÂqÊ
Page 7 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghi hjkklmnfh opqqrs tuvwoxyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�������� ¡¢£¤¥¦¢ §̈ © ¤ª«ª¬«ª¦ ªªª ¤ª¤®£§̈ © ¯°ª¦ª¦¤£±¥ ®ª²ª³£ ¦ª ¤¤ª´µ«¶®ª² ¡¢£¤¥¦¢ §̈ · ¤ª«ª¬«ª¦ ªª¬§̈ · ¸ ±ª®ªªª¢¢ ª®ªªª¢¢´µ«¶ ¡¢£¤¥¦¢¹º© ¤ª«ª¬«ª¦ ªª¦ ¦¤®¦¹º© ¯°ª¦ª³¢²±¬ ®ªªª¥¬ £ª ¤»ª´µ«¶®ªªª²ªª² ¡¢£¤¥¦¢¶¼· ¤ª«ª¬«ª¦ ª¤¢ ¦¦®¬¶¼· ¯°ª¦ª¦¢¢±¥ ®ª¥¦³¬ ³² ¤¤²´µ«¶®ª²ªª² ¡¢£¤¥¦¢¨¨©¤ ¤ª«ª¬«ª¦ ª¤³ ¤ª¬®³¨¨© ¯°ª¦ª¦¢³±» ®¢¬£» ¦ª ¤¤ª´µ«¶®¢²ª¢² ¡¢£¤¥¦¢¨¨·¤ ¤ª«ª¬«ª¦ ª¢¤¨¨· ®ªªª¢³ ±ª®ªªª» ª®ªªª»´µ«¶¶£³»ª£±ª¢½° ¤ª«ª¬«ª¦ ª»ª ¸ ¤ªª®²½° ¯°ª¦ª¦¢¢±¥ ¤®¢²£» £ª ¤»ª´µ«¶¤®¢²¤¢²¶£³»ª£±ª¢½°¾ ¤ª«ª¬«ª¦ ª»» ¸ ¦¦®£½°¾ ¯°ª¦ª¦¢¢±¥ ¤®¢¥³ ª®£¥£ª ¤»ª´µ«¶ ¢ª¤®¢²¤¢² ¡¢£¤¥¦¢¨¨©¢ ¤ª«ª¬«ª¦ ª²² ¤ªª®»¨¨© ¯°ª¦ª¦¢³±» ®¢²¤¤ ¦ª ¤¤ª´µ«¶®¢²ª¢² ¡¢£¤¥¦¢¨¨·¢ ¤ª«ª¬«ª¦ ª²³¨¨· ®ªªª¢» ±ª®ªªª» ª®ªªª»´µ«¶ ¡¢£¤¥¦¢¨¨©» ¤ª«ª¬«ª¦ ¤»¢ ¤ª»®¬¨¨© ¯°ª¦ª¦¢³±» ®¢²¦¢ ¦ª ¤¤ª´µ«¶®¢²ª¢² ¡¢£¤¥¦¢¨¨·» ¤ª«ª¬«ª¦ ¤»²¨¨· ®ªªª¢¢ ±ª®ªªª» ª®ªªª»´µ«¶ ¡¢£¤¥¦¢¨¨©¥ ¤ª«ª¬«ª¦ ¤¥£ ¦¦®¥¨¨© ¯°ª¦ª¦¢³±» ®¢¥³£ ¦ª ¤¤ª´µ«¶®¢²ª¢² ¡¢£¤¥¦¢¨¨·¥ ¤ª«ª¬«ª¦ ¤²ª¨¨· ®ªªª¢¥ ±ª®ªªª» ª®ªªª»´µ«¶¿gÀÁgÀfkfi hjkklmnfh opqqrÂ tuvyz{ |} y~������ ��������� ��������� ����� ��}���~����� �~����z���z� ������z�����ÃÄ� ¡¢£¤ª²¥ §̈ © ª¦«¢²«ª¦ ¤¦ª¬ ¦³®¦§̈ © §§ª¦ª³»¤±¤ ¤®¦££¥ ¦² ¤ª²´µ«¶¢ ¡¢£¤ª²¥ §̈ · ª¦«¢²«ª¦ ¤¦¤ª§̈ · ¸ ±ª®ª¤² ª®ª¤²´µ«¶ ¡¢£¤ª²¥¹º© ª¦«¢²«ª¦ ¤¦¤» ¤ª¬¹º© §§ª¦ª¦¢¢±¢ ®ª¢¬² £ª ¤»ª´µ«¶®ª¢² ¡¢£¤ª²¥° §̈ ª¦«¢²«ª¦ ¤¦¤¬ ¦¥®¥° §̈ §§ª¦ª¦ª³±¤ ¥£®¢ª»£ ´µ«¶²ª®ª¢² ¡¢£¤ª²¥¶¼· ª¦«¢²«ª¦ ¤¦¢¢ ¤¤¤®»¶¼· §§ª¦ª³¢³±¢ ®²²¬£ ³² ¤¤²´µ«¶®²¶£³»¥³±ª¤½° ª¦«¢²«ª¦ ¤¦»¤ ®¤ª² ¤¤ª®¥½° §§ª¦ª³¢³±¢ ®¬²£ ³² ¤¤²´µ«¶®²¶£³»¥³±ª¤½°¾ ª¦«¢²«ª¦ ¤¦»¥ ®¤ª² ¤ª¦®³½°¾ §§ª¦ª³¢³±¢ ®¬²¥¢ ª®¥»³² ¤¤²´µ«¶ ¢ª®² ¡¢£¤ª²¥¨¨©¤ ª¦«¢²«ª¦ ¤¦²¢ ¤ªª®¤¨¨© §§ª¦ª³»¤±¢ ¤®ªªª£ ¦ª ¤¤ª´µ«¶¤ ¡¢£¤ª²¥¨¨·¤ ª¦«¢²«ª¦ ¤¦²²¨¨· ¸ ±ª®ª¤² ª®ª¤²´µ«¶ ¡¢£¤ª²¥¨¨©¢ ª¦«¢²«ª¦ ¢ª¢¦ ¤ª»®³¨¨© §§ª¦ª³»¤±¢ ¤®ª»³» ¦ª ¤¤ª´µ«¶¤ ¡¢£¤ª²¥¨¨·¢ ª¦«¢²«ª¦ ¢ª»¢¨¨· ¸ ±ª®ª¤² ª®ª¤²´µ«¶ ¡¢£¤ª²¥¨¨©» ª¦«¢²«ª¦ ¢ª²ª ¤ª»®¥¨¨© §§ª¦ª³»¤±¢ ¤®ª»»¦ ¦ª ¤¤ª´µ«¶¤ ¡¢£¤ª²¥¨¨·» ª¦«¢²«ª¦ ¢ª²»¨¨· ¸ ±ª®ª¤² ª®ª¤²´µ«¶

ÅÆvtÇrqÈrqÉrqÊrqÈ
Page 8 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghigjk lmnnopqfl rstuvwxyzz{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|����� ¡¢£¤¥¦§̈ ©ª«¬ §®¯®©¯®° §©±®² §®§³́«¬ ««®°®°¥ªµ§ ³®®¨®² °® §§®¶·¯¸³®®¨®§̈£¤¥¦§̈ ©ª«¬¹ §®¯®©¯®° §©±§®«¬¹ º µ®³®®®© ®³®®®©¶·¯¸����� ¡ £¤¥¦§̈ ©¨¬¬§ §®¯®©¯®° §©±ª´ °°³°¬¬ ««®°®°¥ªµ§ ³®®¨®§ °® §§®¶·¯¸³®®¨®§̈£¤¥¦§̈ ©¨¬¬¹§ §®¯®©¯®° §©±ª¨¬¬¹ º µ®³®®®¥ ®³®®®¥¶·¯¸£¤¥¦§̈ ©¨»¼ §®¯®©¯®° §©±ª¦ °¨»¼ ««®°®°§²µ´ ³®®®°¨ ¦® §́ ®¶·¯¸³®®§£¤¥¦§̈ ©¨¸½¹ §®¯®©¯®° §©±ª°¸½¹ º µ®³®®®ªª ®³®®®ªª¶·¯¸£¤¥¦§̈ ©¨¸¾¹ §®¯®©¯®° §©±̈ ¥ §®§³̈¸¾¹ ««®°®°§²µ¥ ³®®¥®´ ²¨ §§̈¶·¯¸³®®¥¦̧²§°¥µ®¥¸¾¿ §®¯®©¯®° §©±̈ © º °°³̈¸¾¿ ««®°®°§²µ¥ ³®®§°° ²¨ §§̈¶·¯¸³®®¥¦̧²§°¥µ®¥¸¾¿À §®¯®©¯®° §©±̈ ° º §®¥¸¾¿À ««®°®°§²µ¥ ³®®¥®ª ¥³ª²²¨ §§̈¶·¯¸ ¥®³®®¥£¤¥¦§̈ ©¨¬¬¥ §®¯®©¯®° §¦±§® °²³§¬¬ ««®°®°¥ªµ§ ³®®ª°¥ °® §§®¶·¯¸³®®¨®§̈£¤¥¦§̈ ©¨¬¬¹¥ §®¯®©¯®° §¦±§¥¬¬¹ º µ®³®®®¥ ®³®®®¥¶·¯¸£¤¥¦§̈ ©¨¬¬´ §®¯®©¯®° §¦±́ ° °¦³§¬¬ ««®°®°¥ªµ§ ³®®ª²¦ °® §§®¶·¯¸³®®¨®§̈£¤¥¦§̈ ©¨¬¬¹́ §®¯®©¯®° §¦±ª§¬¬¹ º µ®³®®®¥ ®³®®®¥¶·¯¸£¤¥¦§̈ ©¨¬¬ª §®¯®©¯®° §¦±̈ ° °© ³́¬¬ ««®°®°¥ªµ§ ³®®ª²´ °® §§®¶·¯¸³®®¨®§̈£¤¥¦§̈ ©¨¬¬¹ª §®¯®©¯®° §²±®¥¬¬¹ º µ®³®®®¥ ®³®®®¥¶·¯¸eopjÁlfÂiÃk lmnnopqfl rsÄÄvÅ ÆxÇ{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����È ¢£¤¥¦§®¨ª«¬ ®°¯¥¨¯®° §°±®© §®¥ ³́«¬ ««®°®²´§µ§ ¥³®ª© °¨ §®¨¶·¯¸¥£¤¥¦§®¨ª«¬¹ ®°¯¥¨¯®° §°±§®«¬¹ º µ®³®´ ®³®´¶·¯¸£¤¥¦§®¨ª»¼ ®°¯¥¨¯®° §°±§́ °ª»¼ ««®°®°¥¥µ¥ ³®ª¦ ¦® §́ ®¶·¯¸³®¨£¤¥¦§®¨ªÉ«¬ ®°¯¥¨¯®° §°±§© §§©É«¬ ««®°®°®²µ§ ³§§© ¶·¯¸³§£¤¥¦§®¨ª¸¾¹ ®°¯¥¨¯®° §°±¥¥ §®¦¸¾¹ ««®°®²¥²µ¥ ³̈ ´¨ ²¨ §§̈¶·¯¸³̈¦̧²´ª²µ®§ÊÉ ®°¯¥¨¯®° §°±́ § º §®¥³©ÊÉ ««®°®²¥²µ¥ ³̈ §́ ²¨ §§̈¶·¯¸³̈¦̧²´ª²µ®§ÊÉÀ ®°¯¥¨¯®° §°±́ ª º §®ª³©ÊÉÀ ««®°®²¥²µ¥ ³̈ ¥´ §³°´²¨ §§̈¶·¯¸ ¥®³̈£¤¥¦§®¨ª¬¬§ ®°¯¥¨¯®° §°±̈ ¥ §®¥³©¬¬ ««®°®²´§µ¥ §³®¥© °® §§®¶·¯¸§£¤¥¦§®¨ª¬¬¹§ ®°¯¥¨¯®° §°±̈ ¨¬¬¹ º µ®³®´ ®³®´¶·¯¸£¤¥¦§®¨ª¬¬¥ ®°¯¥¨¯®° ¥®±¥° §®¦³¦¬¬ ««®°®²´§µ¥ §³®¦¦ °® §§®¶·¯¸§£¤¥¦§®¨ª¬¬¹¥ ®°¯¥¨¯®° ¥®±́ ¥¬¬¹ º µ®³®´ ®³®´¶·¯¸£¤¥¦§®¨ª¬¬´ ®°¯¥¨¯®° ¥®±̈ ® §®¦ ³̈¬¬ ««®°®²´§µ¥ §³®¦¨ °® §§®¶·¯¸§£¤¥¦§®¨ª¬¬¹́ ®°¯¥¨¯®° ¥®±̈ ´¬¬¹ º µ®³®´ ®³®´¶·¯¸

ËÌÇÆÍvÄwvÄÎvÄuvÄw
Page 9 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijk lfmmnjoil pqrrst uvwxpyz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{�������� ¡¢£¤¥¢£¦§¨ ¤©ª©¢ª©« ¢¬© ¤©® °̄¦§¨ ±²©«©«¤£³¥ ©̄¤́ ¤ «© ¤¤©µ¶ª·©̄ ¡¢£¤¥¢£¦§¸ ¤©ª©¢ª©« ¢¬®¦§¸ ¹ ³© ©̄©¤®¢ © ©̄©¤®¢µ¶ª· ¡¢£¤¥¢£º»¨ ¤©ª©¢ª©« ¢¬° ¤©¤¯¤º»¨ ±²©«©´¢³° ©̄©®©¥ £© ¤®©µ¶ª·©̄©®©©° ¡¢£¤¥¢£·¼¸ ¤©ª©¢ª©« ¢¬« «« ®̄·¼¸ ±²©«©«¢¢³¥ ©̄¥«£° ´ ¤¤µ¶ª·©̄©¤·£´®©£³©¢½² ¤©ª©¢ª©« ®¬¤¢ ©̄©¢° ´° °̄½² ±²©«©«¢¢³¥ ©̄¥«´ £© ¤®©µ¶ª·©̄©¤·£´®©£³©¢½²¾ ¤©ª©¢ª©« ®¬¤ ©̄©¢° «© °̄½²¾ ±²©«©«¢¢³¥ ©̄¥´©¤ ¥ ®̄¢£© ¤®©µ¶ª· ¢©©̄©¤ ¡¢£¤¥¢£§§¨¤ ¤©ª©¢ª©« ®¬¢¥ «© °̄§§¨ ±²©«©«¢´³® ¢̄¢£ «© ¤¤©µ¶ª·¢̄© ¡¢£¤¥¢£§§¸¤ ¤©ª©¢ª©« ®¬¢£§§¸ ¹ ³© ©̄©¤́ © ©̄©¤́µ¶ª· ¡¢£¤¥¢£§§¨¢ ¤©ª©¢ª©« ¥¬©¤ «¤ ®̄§§¨ ±²©«©«¢´³® ¢̄¢´£ «© ¤¤©µ¶ª·¢̄© ¡¢£¤¥¢£§§ ¢̧ ¤©ª©¢ª©« ¥¬©¥§§¸ ¹ ³© ©̄©¤́ © ©̄©¤́µ¶ª· ¡¢£¤¥¢£§§¨® ¤©ª©¢ª©« ¥¬¢« «¢¯¤§§¨ ±²©«©«¢´³® ¢̄®©£ «© ¤¤©µ¶ª·¢̄© ¡¢£¤¥¢£§§ ®̧ ¤©ª©¢ª©« ¥¬®¢§§¸ ¹ ³© ©̄©¤́ © ©̄©¤́µ¶ª·ef¿ÀÁ¿iÂef¿Àf¿i Ám e pÃÄÃsq x ÅqyÆÇ ÈÉÊËÊÉÌÊÍz{| }~ z������� ��������� ��������� ����� ��~��������� ������{���{� ������{�����ÎÏÐ ¡¢£¤©®¦§¨ ¤©ª©¢ª©« ¤£¬¢° «« ®̄¦§¨  ¦©«©«¤«³¢ ¢ ®̄«´ «© ¤¤©µ¶ª·¢ ¥̄¤° ¡¢£¤©®¦§¸ ¤©ª©¢ª©« ¤£¬¢£¦§¸ ¹ ³© ©̄° © ©̄°µ¶ª·�����Î�Ñ ¡¢£¤¤°§§¨¤ ¤©ª©¢ª©« ¢¢¬©¥ «´ £̄§§¨  ¦©«©«¢«³® ¤ «̄£¥ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§¸¤ ¤©ª©¢ª©« ¢¢¬©£§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°·¼¸¤ ¤©ª©¢ª©« ¢¢¬©« ¤©¢¯¤·¼¸  ¦©«©«¤́ ³° ¢ ©̄¥¤ «© ¤¤©µ¶ª·¢·£´¢®£³©¤½² ¤©ª©¢ª©« ¢¢¬¤¤ ̄« « ¢̄½²  ¦©«©«¤́ ³° ¢ ¥̄«¥ «© ¤¤©µ¶ª·¢·£´®¤³©¤¾¹º ¤©ª©¢ª©« ¢¢¬¤¥ ¤¯́¾¹º ¤¯́ ¤ © °̄µ¶ª· ¢© ¡¢£¤¤°§§¨¢ ¤©ª©¢ª©« ¢¢¬¢¢ «£ «̄§§¨  ¦©«©«¢«³® ¤ «̄´ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ ¢̧ ¤©ª©¢ª©« ¢¢¬¢§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°§§¨® ¤©ª©¢ª©« ¢¢¬®« «£ ̄§§¨  ¦©«©«¢«³® ¤ «̄ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ ®̧ ¤©ª©¢ª©« ¢¢¬¥®§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°·¼ ¢̧ ¤©ª©¢ª©« ¢¢¬© ¤©© «̄·¼¸  ¦©«©«¤́ ³° ¢ ©̄¤£ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§¨¥ ¤©ª©¢ª©« ¢¢¬£ «£ «̄§§¨  ¦©«©«¢«³® ¤ «̄´ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ ¥̧ ¤©ª©¢ª©« ¢®¬©©§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°§§¨ ¤©ª©¢ª©« ¢®¬¤ «´ ®̄§§¨  ¦©«©«¢«³® ¤ «̄° «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ ̧ ¤©ª©¢ª©« ¢®¬¤́§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°§§¨° ¤©ª©¢ª©« ¢®¬¢® «´§§¨  ¦©«©«¢«³® ¤ «̄« «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ °̧ ¤©ª©¢ª©« ¢®¬¢°§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°§§¨£ ¤©ª©¢ª©« ¢®¬®© «£ ̄§§¨  ¦©«©«¢«³® ¤ «̄ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§ £̧ ¤©ª©¢ª©« ¢®¬®®§§¸ ¹ ³© ©̄° © ©̄°µ¶ª· ¡¢£¤¤°§§¨´ ¤©ª©¢ª©« ¢®¬®´ «£ «̄§§¨  ¦©«©«¢«³® ¤ «̄´ «© ¤¤©µ¶ª·¢ ¡¢£¤¤°§§¸́ ¤©ª©¢ª©« ¢®¬¥¢§§¸ ¹ ³© ©̄° © ©̄°µ¶ª·
ÒÓwuÔsrÕsrÖsrÄsrÕ

Page 10 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdef ghijk lmnopm q rstuv wxytvwzu{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|����� ��¡¢£¤¥¦¤¤§̈ ©¡ª ¥«¬£ª¬¥« ¤®¥ ¥¥ °̄§̈ ©¡ ±̈ ²ª°°£ ³ ¥̄ª «¥ ¥´µ¶·¸³§¤¦£¤¹¥ªº»± ¥«¬£ª¬¥« ¦®¼° ¦ £̄º»± ¦ £̄¤ ¥ «̄´µ¶·¸ £¥§¤¦£ª¤¹¥º»± ¥«¬£ª¬¥« £¥®£¼ ¦¯º»± ¦ ¥̄³ ¥ °̄´µ¶·¸ £¥¡¢£¤¥¦¤¤§̈ ©¡³ ¥«¬£ª¬¥« £¥®¼³ ¥¥ °̄§̈ ©¡ ±̈ ²ª°°£ ³ ¥̄ª «¥ ¥´µ¶·¸³¡¢£¤¥¦¤¤§̈ ©¡« ¥«¬£¼¬¥« ¥® ¥¥ °̄§̈ ©¡ ±̈ ²ª°°£ ³ ¥̄ª «¥ ¥´µ¶·¸³¡¢£¤¥¦¤¤§̈ ©¡£ ¥«¬£¼¬¥« ª®ª¤ ¥¥ °̄§̈ ©¡ ±̈ ²ª°°£ ³ ¥̄ª «¥ ¥´µ¶·¸³¡¢£¤¥¦¤¤§̈ ©¡° ¥«¬£¼¬¥« ¤®°¼ ¥¥ ¤̄§̈ ©¡ ±̈ ²ª°°£ ³ ¥̄¼ «¥ ¥´µ¶·¸³½¾¿iÀÀÁÂÃÄ ÅÁÀÀ¾hÆÇÅ lÈoopÉ ÊËÌ{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|����Í�ÎÏ¡¢£¤¥°¼ Ð̈ Ñ ¥«¬£°¬¥« «®¥³ ¥ ¤̄Ð̈ Ñ ÐÐ¥«¥¦ª¹ £¥ ª̄¼ «° ¥°ÒÓ¬§£¥¡¢£¤¥°¼ Ð̈ Ô ¥«¬£°¬¥« «®¥Ð̈ Ô » ¹¥ «̄ ¥ «̄ÒÓ¬§¡¢£¤¥°¼±ÕÑ ¥«¬£°¬¥« «®ª ¼ ¤̄±ÕÑ ÐÐ¥«¥«££¹£  ¤̄£ ¤¥ ª¥ÒÓ¬§ °̄¡¢£¤¥°¼© Ð̈ ¥«¬£°¬¥« «®³ ¥° ª̄© Ð̈ ÐÐ¥«¥«¥¦¹  °̄¦ ÒÓ¬§ °̄¡¢£¤¥°¼§ÖÔ ¥«¬£°¬¥« «®££ ¥° ¤̄§ÖÔ ÐÐ¥«¥¦£¦¹£ ¥° ³̄« ¦° °ÒÓ¬§¥¥ ¥̄¥ª§¤¦ª¼¦¹¥×© ¥«¬£°¬¥« «®ª ª ª̄ ¥³ «̄×© ÐÐ¥«¥¦£¦¹£ ¥ £̄£ ¦° °ÒÓ¬§¥¥ ¥̄¥ª§¤¦ª¼¦¹¥×©º ¥«¬£°¬¥« «®ª¼ ª ª̄ ¥«¯×©º ÐÐ¥«¥¦£¦¹£ £ ¼̄  «̄¤¦° °ÒÓ¬§ £¥¥¥ ¥̄¥ª¡¢£¤¥°¼¨¨Ñ ¥«¬£°¬¥« «®°£ ¥¨¨Ñ ÐÐ¥«¥¦ª¹£ ¥¯ «¥ ¥ÒÓ¬§¥¡¢£¤¥°¼¨¨Ô ¥«¬£°¬¥« «®°°¨¨Ô » ¹¥ «̄ ¥ «̄ÒÓ¬§¡¢£¤¥°¼¨¨Ñ£ ¥«¬£°¬¥« £¥®£« ¥£ «̄¨¨Ñ ÐÐ¥«¥¦ª¹£ ¥ £̄« «¥ ¥ÒÓ¬§¥¡¢£¤¥°¼¨¨Ô£ ¥«¬£°¬¥« £¥®ª£¨¨Ô » ¹¥ «̄ ¥ «̄ÒÓ¬§¡¢£¤¥°¼¨¨Ñª ¥«¬£°¬¥« £¥®°¥ ¥¼ £̄¨¨Ñ ÐÐ¥«¥¦ª¹£ ¥ ¼̄£ «¥ ¥ÒÓ¬§¥¡¢£¤¥°¼¨¨Ôª ¥«¬£°¬¥« £¥®°ª¨¨Ô » ¹¥ «̄ ¥ «̄ÒÓ¬§ØÇÀÁÅÂÇÄ ÙÁh¿ÇÚijhÇ gÛÜÝk ÞÍ �ß àlÈnáoË{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����ÎâÏ¡¢£¤¥°«¼±Ô¡ ¥«¬¦¬¥« ¤®ª¥±Ô¡ » ¹£¥ £¥ÒÓ¬§¡¢£¤¥°«¼§̈ ©¡ ¥«¬¦¬¥« ¤®ª¥ ¥ °̄§̈ ©¡ ±̈ ²ª£¦¤¤ £³¼ ¦¥ £¥ÒÓ¬§£³¥§¤¦£³£¹¥º»± ¥«¬¦¬¥« ¤®¼¥ ¼«¥º»± ¼¦¦ ¥ ¼̄ÒÓ¬§ £¥ØÇÀÁÅÂÇÄ ã¾äåÙÁh¿ÇÚijhÇ gÛÝÝk ÞÍ�Îß àlÈnáoæ{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����Îâ�¡¢£¤¥°«¤±Ô¡ ¥«¬¦¬¥« «®¼°±Ô¡ » ¹° °ÒÓ¬§¡¢£¤¥°«¤§̈ ©¡ ¥«¬¦¬¥« «®¼³ ¥ ª̄§̈ ©¡ ±̈ ²ª£¦¤¤ ³£ ¦¥ £¥ÒÓ¬§³¥§¤¦£ª¤¹¥º»± ¥«¬¦¬¥« £¥®£¼ ¤¦¥º»± ¤£¦ ªÒÓ¬§ £¥
çrÌÊèpompoéponpom

Page 11 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefgfhijkl minnogpfm qrsstu vwxyqz{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|����� ��¡¢£¤¥¦¤¥§̈ © ¥ª«ª¤«ª¬  ®̄ ª ¥ª¦§̈ © °±ª¬ª¬¥¤²³ ª́¯µ ¬ª ¥¥ª¶·«¸ª́¯¡¢£¤¥¦¤¥§̈ ¹ ¥ª«ª¤«ª¬ ¬®ª¥§̈ ¹ º ²ª ª́ªª££ ª ª́ªª££¶·«¸¡¢£¤¥¦¤¥»¼© ¥ª«ª¤«ª¬ ¬®ª¦ ¥ªµ ¬́»¼© °±ª¬ª£¯²¦ ª́ªª£¦ ¤ª ¥µª¶·«¸ª́ªª£¯ª£¯¡¢£¤¥¦¤¥¸½¹ ¥ª«ª¤«ª¬ ¬®¥¥ ¬¯ ¤́¸½¹ °±ª¬ª¬££²³ ª́³¤¬¥ ¯ ¥¥̄¶·«¸ª́¯ªª¯¤̧µª¤²ª£¾± ¥ª«ª¤«ª¬ ¬®µ£ º ¬¥ ¦́¾± °±ª¬ª¬££²³ ¥´¥³¦¯ ¤ª ¥µª¶·«¸¥ £́¯¥£¯¤̧µª¤²ª£¾±¿ ¥ª«ª¤«ª¬ ¬®µ¤ º ¬¯¾±¿ °±ª¬ª¬££²³ ¥´¥ µ ¦́£¤ª ¥µª¶·«¸ £ª¥ £́¯¥£¯¡¢£¤¥¦¤¥̈ ¨©¥ ¥ª«ª¤«ª¬ ¬®³ ¥ªª ́¨¨© °±ª¬ª¬£²µ £́¯££ ¬ª ¥¥ª¶·«¸£́¯ª£¯¡¢£¤¥¦¤¥̈ ¨¹¥ ¥ª«ª¤«ª¬ ¬ ®̄ µ¨¨¹ ª́ªª¥£ ²ª ª́ªªµ ª ª́ªªµ¶·«¸¡¢£¤¥¦¤¥̈ ¨©£ ¥ª«ª¤«ª¬ ¥ª®̄ ¥ ¥ª¥ ³́¨¨© °±ª¬ª¬£²µ £́¯µ¤ ¬ª ¥¥ª¶·«¸£́¯ª£¯¡¢£¤¥¦¤¥̈ ¨¹£ ¥ª«ª¤«ª¬ ¥ª®̄ ¦¨¨¹ ª́ªª¥¤ ²ª ª́ªªµ ª ª́ªªµ¶·«¸¡¢£¤¥¦¤¥̈ ¨©µ ¥ª«ª¤«ª¬ ¥¥®µ¬ ¥ª£¨¨© °±ª¬ª¬£²µ £́¯¯£ ¬ª ¥¥ª¶·«¸£́¯ª£¯¡¢£¤¥¦¤¥̈ ¨¹µ ¥ª«ª¤«ª¬ ¥¥®³³¨¨¹ ª́ªª¥³ ²ª ª́ªªµ ª ª́ªªµ¶·«¸eigpfÀl minnogpfm qrsstÁ vwx{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|������ÂÃ¡¢£¤¥¥¬³ §̈ © ª¬«£¬«ª¬ ¥¦®³¬ ¥ªª ́§̈ © §§ª¬ªµ¥²¥ ¥ ª́¥ ¬¯ ¥ª¯¶·«¸¥ ª́ª£¡¢£¤¥¥¬³ §̈ ¹ ª¬«£¬«ª¬ ¥¦®̄ µ§̈ ¹ º ²ª ª́µ ª ª́µ¶·«¸¡¢£¤¥¥¬³»¼© ª¬«£¬«ª¬ ¥¦®̄ ¤ ¥£³»¼© §§ª¬ª¬££²£ ª́µ¥ ¤ª ¥µª¶·«¸ª́£¯¡¢£¤¥¥¬³± §̈ ª¬«£¬«ª¬ ¥¤®ªª ¥¥¤± §̈ §§ª¬ª¬ª²¥ ´¥¥¤ ¶·«¸´¥¡¢£¤¥¥¬³¸½¹ ª¬«£¬«ª¬ ¥¤®ª¦ ¬¸½¹ §§ª¬ª¬£¬²£ ³́¬ ¯ ¥¥̄¶·«¸´̄¤̧£µ¤²ª¥¾± °£ Ä¾ª¬«£¬«ª¬ ¥¤®¥£ º ¤ £́¾± §§ª¬ª¬£¬²£ µ́¬¥ ¯ ¥¥̄¶·«¸´̄¤̧£µ¤²ª¥¾±¿ °£ Ä¾ª¬«£¬«ª¬ ¥¤®¥¦ º ³¾±¿ §§ª¬ª¬£¬²£ ³́£ ¤´¥̄¯ ¥¥̄¶·«¸ £ª´̄¡¢£¤¥¥¬³¨¨©¥ ª¬«£¬«ª¬ ¥¤®µ ¥ª¥ ¦́¨¨© §§ª¬ªµ¥²£ ´̄ ª¬ ¬ª ¥¥ª¶·«¸´̄ ª¥¡¢£¤¥¥¬³¨¨¹¥ ª¬«£¬«ª¬ ¥¤®³¥¨¨¹ º ²ª ª́µ ª ª́µ¶·«¸¡¢£¤¥¥¬³¨¨©£ ª¬«£¬«ª¬ ¥®¥̄ ¥ª£ £́¨¨© §§ª¬ªµ¥²£ ´̄ ¥£ ¬ª ¥¥ª¶·«¸´̄ ª¥¡¢£¤¥¥¬³¨¨¹£ ª¬«£¬«ª¬ ¥®¥¬¨¨¹ º ²ª ª́µ ª ª́µ¶·«¸¡¢£¤¥¥¬³¨¨©µ ª¬«£¬«ª¬ ¥®£¯ ¥ªª £́¨¨© §§ª¬ªµ¥²£ ´̄ ª£ ¬ª ¥¥ª¶·«¸´̄ ª¥¡¢£¤¥¥¬³¨¨¹µ ª¬«£¬«ª¬ ¥®£¨¨¹ º ²ª ª́µ ª ª́µ¶·«¸ÅÆÇggijkl minnogpfm qrsstu vwxyqz{|} ~� {������� ��������� ��������� ����� ������������ ������|���|� ������|�����Ã��¡¢£¤¥³£¤ §̈ © ¥ª«ª£«ª¬ £ ®̄ ª ¥ª¥ µ́§̈ © °±ª¬ª¬¥¤²³ ª́¯ª¦¯ ¬ª ¥¥ª¶·«¸ª́¯¡¢£¤¥³£¤ §̈ ¹ ¥ª«ª£«ª¬ £ ®̄ µ§̈ ¹ º ²ª ª́ªª££ ª ª́ªª££¶·«¸¡¢£¤¥³£¤»¼© ¥ª«ª£«ª¬ £ ®̄ ¦ ¬¥ ́»¼© °±ª¬ª£¯²¦ ª́ªª³¦ ¤ª ¥µª¶·«¸ª́ªª¯ª¥¡¢£¤¥³£¤¸½¹ ¥ª«ª£«ª¬ £ ®̄ ¬ ¬¦ ¬́¸½¹ °±ª¬ª¬££²³ ª́³¯µ ¯ ¥¥̄¶·«¸ª́¯ª¥¤̧µª¤²ª£¾± ¥ª«ª£«ª¬ µ®¥£ º ¬¦ ³́¾± °±ª¬ª¬££²³ ª́³£ ¤ª ¥µª¶·«¸ª́¯ª¥¤̧µª¤²ª£¾±¿ ¥ª«ª£«ª¬ µ®¥̄ º ¬¬ µ́¾±¿ °±ª¬ª¬££²³ ª́³¬¤¤ µ ª́³¤ª ¥µª¶·«¸ £ªª́¯ª¥¡¢£¤¥³£¤¨¨©¥ ¥ª«ª£«ª¬ µ®£³ ¬£ ́¨¨© °±ª¬ª¬£²µ ª́¬£¬¬ ¬ª ¥¥ª¶·«¸´¥ªª£¡¢£¤¥³£¤¨¨¹¥ ¥ª«ª£«ª¬ µ®£¤¨¨¹ º ²ª ª́ªªµ ª ª́ªªµ¶·«¸¡¢£¤¥³£¤¨¨©£ ¥ª«ª£«ª¬ ³®ª¥ ¬£ ¬́¨¨© °±ª¬ª¬£²µ ª́¬µª³ ¬ª ¥¥ª¶·«¸´¥ªª£¡¢£¤¥³£¤¨¨¹£ ¥ª«ª£«ª¬ ³®ª³¨¨¹ º ²ª ª́ªªµ ª ª́ªªµ¶·«¸¡¢£¤¥³£¤¨¨©µ ¥ª«ª£«ª¬ ³®£¬ ¬³¨¨© °±ª¬ª¬£²µ ª́¬³¥¦ ¬ª ¥¥ª¶·«¸´¥ªª£¡¢£¤¥³£¤¨¨¹µ ¥ª«ª£«ª¬ ³®µ£¨¨¹ º ²ª ª́ªªµ ª ª́ªªµ¶·«¸
ÈÉxvÊtsËtsÌtsÍtsË

Page 12 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMJNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijkl minnopqrm stuuvw xyz{s|}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� ¡¢� £¤¥¦§̈ ¥¦©ª« §¬¬¥¬® ¥ °̄¬ §¬¬±¥©ª« ²³¬®¬®§¦´¨ ±¬°¬¬® ®¬ §§¬µ¶·±¬°£¤¥¦§̈ ¥¦©ª¸ §¬¬¥¬® ¥ °̄¹©ª¸ º ´¬±¬¬¬¥¥ ¬±¬¬¬¥¥µ¶·£¤¥¦§̈ ¥¦»¼« §¬¬¥¬® ¥ °̄½ §¬½»¼« ²³¬®¬¾¥°´½ ±¬¬¬°¹ ¦¬ §¹¬µ¶·±¬¬¬°£¤¥¦§̈ ¥¦·¿¸ §¬¬¥¬® ¥ °̄® ®®±¥·¿¸ ²³¬®¬®¥¥´¨ ±¬¨®½¥ ¾° §§°µ¶·±¬°·¦¾¹¬¦´¬¥À³ §¬¬¥¬® ¹¯§¥ ±¬¬§̈ §¬¥À³ ²³¬®¬®¥¥´¨ ±¬°¥¨§ ¦¬ §¹¬µ¶·±¬°·¦¾¹¬¦´¬¥À³Á §¬¬¥¬® ¹¯§° ±¬¬§̈ §¬½À³Á ²³¬®¬®¥¥´¨ ±¬°¨¹® ¹±¦§¦¬ §¹¬µ¶· ¥¬±¬°£¤¥¦§̈ ¥¦ªª«§ §¬¬¥¬® ¹ ¥̄¨ ®¬±°ªª« ²³¬®¬®¥¾´¹ ±¬®¬°¹ ®¬ §§¬µ¶·±§£¤¥¦§̈ ¥¦ªª¸§ §¬¬¥¬® ¹ ¥̄¦ªª¸ º ´¬±¬¬¬¹ ¬±¬¬¬¹µ¶·£¤¥¦§̈ ¥¦ªª«¥ §¬¬¥¬® ¨ ¬̄§ ®§±¦ªª« ²³¬®¬®¥¾´¹ ±¬®§¦¨ ®¬ §§¬µ¶·±§£¤¥¦§̈ ¥¦ªª ¥̧ §¬¬¥¬® ¨ ¬̄¨ªª¸ º ´¬±¬¬¬¹ ¬±¬¬¬¹µ¶·£¤¥¦§̈ ¥¦ªª«¹ §¬¬¥¬® ¨ ¥̄® ®¥±¥ªª« ²³¬®¬®¥¾´¹ ±¬®¥¥¥ ®¬ §§¬µ¶·±§£¤¥¦§̈ ¥¦ªª ¹̧ §¬¬¥¬® ¨ ¹̄¥ªª¸ º ´¬±¬¬¬¹ ¬±¬¬¬¹µ¶·Âghgmijkl minnopqrm stuuvÃ xyz}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� ¡¡��£¤¥¦§§¥¥©ª« ¬®¥¾¬® ¥¬¯§½ §¬¹±¹©ª« ©©¬®¬¾¹§́ § ¥±¬½°½ ®° §¬°µ¶·¥£¤¥¦§§¥¥©ª¸ ¬®¥¾¬® ¥¬ ¥̄¬©ª¸ º ´¬±¬§° ¬±¬§°µ¶·£¤¥¦§§¥¥»¼« ¬®¥¾¬® ¥¬ ¥̄¨ §¥¹±¥»¼« ©©¬®¬®¥¥´¥ ±¬¹¬¾ ¦¬ §¹¬µ¶·±¬¥°£¤¥¦§§¥¥³©ª ¬®¥¾¬® ¥¬ ¥̄¦ §§° ±̈³ ©ª ©©¬®¬®¬¾´§ ±§§°¨ µ¶·±§£¤¥¦§§¥¥·¿¸ ¬®¥¾¬® ¥¬ ¹̄¹ §§§±¦·¿¸ ©©¬®¬¾¥¾´¥ ±°°¾° ¾° §§°µ¶·±°·¦¾¹¨¾´¬§À³ ¬®¥¾¬® ¥¬¯̈ ¥ ±¬¬½ §§°±§À³ ©©¬®¬¾¥¾´¥ ±°¾§¹ ¾° §§°µ¶·±°·¦¾¹¨¾´¬§À³Á ²À¬®¥¾¬® ¥¬¯̈ ½ ±¬¬½ §§½ ±̈À³Á ©©¬®¬¾¥¾´¥ ±°¾¦® §±§¹¾° §§°µ¶· ¥¬±°£¤¥¦§§¥¥ªª«§ ¬®¥¾¬® ¥§ ¬̄° §¬®±§ªª« ©©¬®¬¾¹§́ ¥ §±¬®§ ®¬ §§¬µ¶·§£¤¥¦§§¥¥ªª¸§ ¬®¥¾¬® ¥§ ¬̄¾ªª¸ º ´¬±¬§° ¬±¬§°µ¶·£¤¥¦§§¥¥ªª«¥ ¬®¥¾¬® ¥§¯̈ ¥ §¬¨±§ªª« ©©¬®¬¾¹§́ ¥ §±¬¨¬¦ ®¬ §§¬µ¶·§£¤¥¦§§¥¥ªª ¥̧ ¬®¥¾¬® ¥§¯̈ °ªª¸ º ´¬±¬§° ¬±¬§°µ¶·£¤¥¦§§¥¥ªª«¹ ¬®¥¾¬® ¥¥ ¬̄¨ §¬°ªª« ©©¬®¬¾¹§́ ¥ §±¬¨®¾ ®¬ §§¬µ¶·§£¤¥¦§§¥¥ªª ¹̧ ¬®¥¾¬® ¥¥ ¬̄¦ªª¸ º ´¬±¬§° ¬±¬§°µ¶·ÄihÅl minnopqrm stuuvw xyz{s|}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� ¡¢� £¤¥¦§̈ ¥¦©ª« §¬¬¥¬® ¥ °̄¬ §¬¨±¾©ª« ²³¬®¬®§¦´¨ ±¬°¥¨ ®¬ §§¬µ¶·±¬°£¤¥¦§̈ ¥¦©ª¸ §¬¬¥¬® ¥ °̄¹©ª¸ º ´¬±¬¬¨¨ ¬±¬¬¨¨µ¶·£¤¥¦§̈ ¥¦»¼« §¬¬¥¬® ¥ °̄½ §¬¥±¾»¼« ²³¬®¬¾¥°´½ ±¬§¬¹ ¦¬ §¹¬µ¶·±¬§¬¬§½£¤¥¦§̈ ¥¦·¿¸ §¬¬¥¬® ¥ °̄® §¬° ±̈·¿¸ ²³¬®¬®¥¥´¨ ±¬°¥¾ ¾° §§°µ¶·±¬°¬¬¾·¦¾¹¬¦´¬¥À³ §¬¬¥¬® ¹¯§¥ ±¬¬¾ ¾½±¹À³ ²³¬®¬®¥¥´¨ ±¬°§¥ ¦¬ §¹¬µ¶·±¬°¬¬¾·¦¾¹¬¦´¬¥À³Á §¬¬¥¬® ¹¯§° ±¬¬¾ ¾®±®À³Á ²³¬®¬®¥¥´¨ ±¬°¹ ¹±̈ °¦¬ §¹¬µ¶· ¥¬±¬°¬¬¾£¤¥¦§̈ ¥¦ªª«§ §¬¬¥¬® ¹ ¥̄¨ ®§±§ªª« ²³¬®¬®¥¾´¹ ±̈ °½¨ ®¬ §§¬µ¶·±°¬¬¾£¤¥¦§̈ ¥¦ªª¸§ §¬¬¥¬® ¹ ¥̄¦ªª¸ º ´¬±¬¬½ ¬±¬¬½µ¶·£¤¥¦§̈ ¥¦ªª«¥ §¬¬¥¬® ¨ ¬̄§ ®¥±¹ªª« ²³¬®¬®¥¾´¹ ±̈ ½¥¥ ®¬ §§¬µ¶·±°¬¬¾£¤¥¦§̈ ¥¦ªª ¥̧ §¬¬¥¬® ¨ ¬̄¨ªª¸ º ´¬±¬¬½ ¬±¬¬½µ¶·£¤¥¦§̈ ¥¦ªª«¹ §¬¬¥¬® ¨ ¥̄® ®¬±°ªª« ²³¬®¬®¥¾´¹ ±̈ °¹¹ ®¬ §§¬µ¶·±°¬¬¾£¤¥¦§̈ ¥¦ªª ¹̧ §¬¬¥¬® ¨ ¹̄¥ªª¸ º ´¬±¬¬½ ¬±¬¬½µ¶·
ÆÇzxÈvuÉvuÊvuËvuÉ

Page 13 of 24



BD[
������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789/:9:;<3=4>491 ?9@018ABC DEFGHIJ KLM NOPQROSTUVWX YZU[\ ]U\^ZV_U\ `^Va^Vbcd^Tefg hi jekelmnmk opeq imrfkhjnhstlmnusivskwtpl xy xz{|}~ ��}�� |�����|� �z� ���� {�� |�����|� �� {��z����}z{�� ���{|�� �z���� ���� �| ���� �z� z����{z��� �xy���� ����}���| � �}�������q����� ¡¢ £¤y�¥¥¦§ ¨© ���| |�����|� ��| �}���| ª«z�}{� ���{|�� }� z����{�� �«� {���� �}���| ���«�}�}{� }� �z������ �}¬��{z{�� � �| �~{|z�{� {�z{�� ��{ ���{z}� �«��}�}��{ ��|�����|}� z�}��xy���� ��� x© ®�����|� ��| �}{��| {�� ��}�� �| ��}�� �«��}�z{� �z� �«{�}���� {�� z����{z��� �}�}{� ¯ {�� ®�°�z� �}{�}� {��z����{z��� �}�}{� �xy���� ���±z�z�}«�� �}�������£¤y�¥¥yy xy xz{|}~ ��}�� |�����|� �z� ���� {�� |�����|� �� {��z����}z{�� ���{|�� �z���� ���� �| ���� �z� z����{z��� ��x§²���³���«�|}��£¤y�¥́ �§ ®© ®��z{}�� ��|���{ °}���|���� �®�°� �z� ��{ «��� ��| �z{z�z�}�z{}�� ���z«�� {�� �z���� ������{|z{}�� }� {�� ��� ��|z��«|z{� ��z�«z{}�� �µ ¥�~ x°����x§²���³� ¨£ x�{��� ���}z{}��� ¶�� �z���� �z� ���{|}�«¬�� �|}�| {�z�z���}� �«� {� �}¬� ���}� ���{��{��x§²��· ��£¤y��¸��

¹º»¼½¾¿À¾ÁÂ¾ÁÀ¾Á¿
Page 14 of 24



��� ������ 	
� ������������� 	
� ���� ������ ������� ���� !" # $"�%&'()* +,'-. /'.0,(1'. 20(30(4560&7�89�:� 	
� 7	;<; =	
>?BD[
@ABCDAECDFGHI JKLMNOOP QRSTUVWW QXVYZ [\Z]^_R]\ [`XVTabc de fghfO ifggj PPhklhmP 
��� ������n� opq rsqop rtuvo
��� =�:��w�n� opq rxqopy8:��8��

z{|}~����}������{���}�{� z������
����� ������ � ������������� ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§����� ������ � �������� ¾¿À ¾ �¿Á �Â�ÃÄ ��Å��Ã¾ÀÃ�� À¡Æ�Ç���ÈÉ¾¾Ê Ë ����� ÌÉ�   �ÍÎ Ç���ÈÉ Ï�� ����� �������������¿� ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§Ç���ÈÉ¾¾Ê Ë ����� �¿ÀÆ �¿¾À �¿ÁÐ �Â�ÃÄ ÉÑÉ��Ã¾ÐÃ�� À¡ÆÊÇ���ÈÉ¾¾Ê Ë ����� ÌÉ�   �ÍÎ Ç���ÈÉ Ï�� �����  � ������¿� ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§Ç���ÈÉ¾¾Ê Ë ����� ¾� ¾¿Æ ¾¿Ð �Â�ÃÄ Ò ÉÑÉ��Ã¾ÐÃ�� À¡ÆÊÇ���ÈÉ¾¾À� ������������Ð¿� ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§Ç���ÈÉ¾¾À� ��������� �¿¾Ê �¿ÐÆ �¿Ð �Â�ÃÄ ��Å��Ã��Ã�� ��¡ÆÆÇ���ÈÉ¾¾À�  � �����Ð¿� ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§Ç���ÈÉ¾¾À�  � �� À¿À �¿� Ð¿Æ �Â�ÃÄ Ò ��Å��Ã��Ã�� ��¡ÆÆÓ����ÈÉ� Ï�� ���ÅÌÔ�ÐÆ�Ê ���� �� ���¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ £§¦ ¢¤¦» £§¦ ¼¶£«½©§Ó����ÈÉ ¾¾À À¿� �¿� �¿�Æ �Â�ÃÄ Ò ÉÑÉ��Ã¾�Ã�� �¾¡Ð�Ó����ÈÉ ¾�� ¾Á ¾¿� �¿�� �Â�ÃÄ Ò ÉÑÉ��Ã¾�Ã�� �¾¡Ð�Ó����ÈÉ ¾�¾ Á¿�Ê �¿� �¿�Æ �Â�ÃÄ Ò ÉÑÉ��Ã¾�Ã�� �¾¡Ð�
ÇÌ�ÇÂ¿�¾¿�Ê¿�Æ¿�� Õ ÖWZ]bZ XZ×ZX \R ØÙ]WV ×VZX ÚZ̀ RX\b ×RX ÛZ\]VWbÜ

Page 15 of 24



��� ������ 	
� ������������� 	
� ���� ������ ������� ���� !" # $"�%&'()* +,'-. /'.0,(1'. 20(30(4560&7�89�:� 	
� 7	;<; =	
>?BD[
@ABCDAECDFGHI JKLMNOOP QRSTUVWW QXVYZ [\Z]^_R]\ [`XVTabc de fghfO ifggj PPhklhmP 
��� ������n� opq rsqop rtuvo
��� =�:��w�n� opq rxqopy8:��8��

z{|}~����}������{���}�{� z������
�������� �������� ����������� ¡¢£¤¥¦ §��� ¢�����¨©ª«ª¬®« ¯°±²® ³³´µ««¶«·¸¹º» ¼½¾®° ¿ÀÁª°±« ´ª® ©«Â ´ª® Ã½ª²Ä°®������� ÅÅÆ Ç¥ÈÅ¦ ¥È£¤ ¥ÈÉÉ �Ê�ËÌ Í �Î�¥ÏËÅÉË¥Ï ÐÅ £̈Ï������� ÅÉ¥ Ç¥ÈÅÑ ¥ÈÉÅ ¥ÈÆ¤ �Ê�ËÌ Í �Î�¥ÏËÅÉË¥Ï ÐÅ £̈Ï������� ÅÉÅ ¥È¥Ñ ¥È£Ï ¥ÈÉÉ �Ê�ËÌ Í �Î�¥ÏËÅÉË¥Ï ÐÅ £̈Ï

Ò §ÒÊÈ¥ÅÈ¥¦È¥¤È¥Ð Ó ÔWZ]bZ XZÕZX \R Ö×]WV ÕVZX ØZ̀ RX\b ÕRX ÙZ\]VWbÚ
Page 16 of 24



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) & 20th edition (1998).

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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àbcdefghcij klmno pqrrqstuv wxyxzo{oy| xyo uq{ qppoyo} pqy ~oy{tpt~x{tqu qy xyo uq{ ~q�oyo} �� ����� ~oy{tpt~x{o ������������ ��� ��� ����������� ��� ��� ����������� ��� ��� �����gj �fghcij klmno pqrrqstuv wxyxzo{oy| xyo uq{ qppoyo} pqy ~oy{tpt~x{tqu qy xyo uq{ ~q�oyo} �� ����� ~oy{tpt~x{o ��������  �¡¢��¢��£ �� ���� ¤���  �¡¢��¢��£ ¥ ¦§�¨�©�§�¢��£ �� ���� ¤

`ª«¬®̄ ° ®̄ ± ®̄ ° ®̄ ²
Page 21 of 24



BD[
������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123435361789: ;<=>?@A BCDCEA? F?@?GH?IDF?@?GH?I JKD

LMNOPQRSTUV WX YSZ [TU\O]O^ TS QS [TY SX Q_O [`SaO bZOUQRSTUc PdO[UO ^OUN]R`O

efeghij kkkkkkkkk kkkk

lm nopq rstq uvowpxr vpyztvp qupxt{| s{}~|t}� uvoxp~zvpq qzxs {q ��� uvoroxo|��m fvp rsp xzqro~� qp{|q o} rsp xoo|pv t}r{xr��m fvp rsp xzqro~� qp{|q o} rsp q{�u|p xo}r{t}pvq t}r{xr��m �q rspvp { �s{t} o� �zqro~� ov orspv ~tvpxrt�p qstuut}� u{upvq uvpqp}r��m �q rsp �s{t} o� �zqro~� xo�u|prp��m �q rsp �s{t} o� �zqro~� t} {�vpp�p}r �trs rsp q{�u|pq vpxpt�p~��m �q rspvp p}oz�s q{�u|p �ov {|| vpyzpqrp~ {}{|�qpq��m fvp {|| q{�u|pq �trst} so|~t}� rt�pq �ov vpyzpqrp~ {}{|�qpq��m �pvp {|| q{�u|p xo}r{t}pvq vpxpt�p~ t}r{xr�l�m fvp rsp rp�upv{rzvp �|{}�q uvpqp}r�llm fvp rsp rvtu �|{}�q ��gf {}~�ov ��{}t~pm uvpqp}r�l�m fvp q{�u|pq vpyztvt}� }o sp{~qu{xp� sp{~qu{xp �vpp�l�m no rsp q{�u|pq rs{r vpyztvp { �ovpt�} jot|q �pv�tr s{�p o}p�
�STQ[NQ ��S] [TY ^RUN]OP[TNROUc Q_O NdROTQ �ZUQ `O NSTQ[NQO^�
 _RPPRT¡ �STQ[RTO]U¢££¤¥¦ §̈ ©ª¨ «¬©®¦̄°¥±² «³¢¯
´SQOU

µONORPQ ¶O]RXRN[QRST ·@¸¹º» ¼½»¹º ¹D¹¹¾½¿ÀÁ½

e�f
e�f
���� lÂ� l�

;BÃÄÃ FBCÅÆ

¢¤Ç¥ÈÉ ±ÊËÉ Ì£ÈÉªÌÉ Í¢Î Ï¦£Ð¥ÌÉ ÑªÈªÒ¥¦ ÇÓ ªÈª¤ÔËÇË Ë®£Ê¤̈ È£É ²¦£Ì¥¥¨ Ó£¦Ëª±²¤¥Ë ¦¥Ì¥ÇÕ¥¨ £ÊÉË Ç̈ ¥ £Ó É®¥¦±ª¤ ²¦¥Ë¥¦ÕªÉ Ç£È ªÌÌ¥²ÉªÈÌ¥ Ì¦ÇÉ¥¦ÇªÖ

×ØÙÚÛÜ ÝÞÙßà áÙàâÞÚãÙà äâÚåâÚæçèâØ CEA? ;<GéA?ID º» ¼½»À¹¹º

©êÏÍëÖìíÖîîÖììÖìî
Page 22 of 24



BD[ ������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123435361789: ;<=>?@A BCDCEA? F?@?GH?IDF?@?GH?I JKDLMNOPQ RSTUMVTQW XWQYQWZMUVST[\]^_` ab c d b c ef b c gb c gdb c eb c h b c i jkc lmn ano p@qrst uvtrs rDrrwvxyzv{|}~�� ��}�� �}���~�}� ��~��~����|;B��� FBC��
�_�`�� �� �o���c����k g g�����  ¡¢£¤¥¦¤§¨ ©¢ª«¡¤¬¦¤§¨ §¨¦¥¤¨¢¡ ®¯¬¢ °¡¢ª¢¡£¥¦¤£¢±²¤³¤¦ªe�´µLMNOPQ RSTUMVTQW XWQYQWZMUVST ¶Q·QT¸e ¹º»¼½¾½¿m�À»ÁÀ¾ºÂ e�´µ ÃÄ ÅÀÆ¼ Ç½ b cef ¹º»¼½¾½¿mlº¼ ¾ºÂ e�nÈf ÃÄ ÅÀÆ¼ Ç½ b cd ¹º»¼½¾½¿mlº¼ ¾ºÂ daµµl ÃÄ ÅÀÆ¼ Ç½ b ch aÉÊm�À»ÁÀ¾ºÂ hanldµ ÃÄ ÅÀÆ¼ Ç½ b cË aÉÊmlÉhÄ Ë´aË�µ ÃÄ ÅÀÆ¼ Ç½ j kc Ìi aÉÊmlÉhÄ ÍºÎÂ nÂ½¼É¼½ inl ÃÄ ÅÀÆ¼ Ç½ j kcg aÉÊm�À»ÁÀ¾ºÂ gµ��h� ÃÄ ÅÀÆ¼ Ç½ b cgd aÉÊm�À»ÁÀ¾ºÂ gµ��h� d�n�� ÃÄ ÅÀÆ¼ Ç½ b clmn lÏ Ã¾½Æ½¾ÐÉ¼ ºÐ½ Î½½¿½¿ lÏ¼ ÉÃÃ»ºÂÉÇ»½ano dÉÅÅÉme½¼É ¿ÏÆ½ ¾É¼½ lÏ¼ ÉÃÃ»ºÂÉÇ»½ ÅÀÆ¼ Ç½ b cÑ� ÒamÓ¾

a aÉÊmlº¼ ¾ºÂ aµo ÃÄ ÅÀÆ¼ Ç½ b c

�ÉÅÃ»½ �oÆ a½Ðº½Ê½¿ eÔÕÌ ÃÄ ÂÓ½ÂÖ Ã½¾ÁÏ¾Å½¿ ÇÔ ÉÎÉ»ÔÆ¼ Ã¾ºÏ¾ ¼Ï ÆÉÅÃ»½ Ã¾½ÃÉ¾É¼ ºÏÎ»ÂÃ

aµËno×��×kk×��×�k
Page 23 of 24



Page 24 of 24



 

 

APPENDIX B-2 
September 21, 2009 Sampling Event 



BD[
������������	 
������ �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./012345016789:3

;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[
]H^ _>F`=GK abc Vd[efM^JGg EF?=>Dc;<GCFD=Q J>= Kg= J<JC@KLGJC >=DBCKD hF> DJiIC=jDk DBliLKK=Q KF ]H^ VJlF>JKF>L=DY a<GR j]H^k F< S=IK=il=> \MY\UUmR ngLD I>F`=GK gJD l==< JDDL?<=Q KF ]H^oD I>F`=GK <Bil=>Y Vd[efMR _C=JD= >=h=>=<G= KgLD <Bil=> L< JCChBKB>= L<pBL>L=DR]CC J<JC@D=D X=>= I=>hF>i=Q JGGF>QL<? KF ]H^oD qBJCLK@ ]DDB>J<G= _CJ<Y P=>DLF< r\RUR ng= =<GCFD=Q >=DBCKD>=CJK= F<C@ KF Kg= DJiIC=D >=G=LP=Q B<Q=> Vd[efMR ;JGg D=GKLF< Fh KgLD >=IF>K gJD l==< >=PL=X=Q J<Q JII>FP=Ql@ Kg= JII>FI>LJK= VJlF>JKF>@ SBI=>PLDF>Y F> J pBJCLh L=Q DBlDKLKBK=R;sG=IK JD <FK=QY Kg= K=DK >=DBCKD hF> Kg= i=KgFQD J<Q IJ>Ji=K=>D CLDK=Q F< ]H^oD GB>>=<K t;V]H G=>KLh LGJK=C=KK=> ju]H^k i==K JCC >=pBL>=i=<KD Fh t;V]HRngLD >=IF>K DgJCC l= BD=Q F> GFIL=Q F<C@ L< LKD =<KL>=K@R ]H^ LD <FK >=DIF<DLlC= hF> Kg= GF<D=pB=<G=D J>LDL<?h>Fi Kg= BD= Fh J IJ>KLJC >=IF>KR]CC DJiIC=D J<Q DBlvDJiIC=D JDDFGLJK=Q XLKg KgLD I>F`=GK XLCC l= QLDIFD=Q Fh JhK=> tFP=il=> \[Y \UUmR ah Kg=DJiIC=D J>= Q=K=>iL<=Q KF l= gJwJ>QFBDY JQQLKLF<JC GgJ>?=D JIIC@ hF> QLDIFDJC jK@ILGJCC@ C=DD KgJ<xrUyDJiIC=kR ah @FBXFBCQ CLW= Kg= DJiIC=D KF l= g=CQ CF<?=> KgJ< ]H^oD DKJK=Q IFCLG@ F> KF l= >=KB><=QY IC=JD=GF<KJGK @FB> _>F`=GK zJ<J?=> F> HBDKFi=> S=>PLG= E=I>=D=<KJKLP= hF> hB>Kg=> Q=KJLCD J<Q JDDFGLJK=Q GFDKDR]H^ >=KJL<D J<JC@KLGJC >=IF>KD hF> h LP= @=J>DRah @FB gJP= J<@ pB=DKLF<D F> FKg=> <==QDY IC=JD= GF<KJGK @FB> _>F`=GK zJ<J?=>R

^JGg EF?=>D ZGKFl=> \[Y \UUm

_>F`=GK abc _ataZt Eab{;
;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[]GGFB<KD _J@JlC=E=IF>K KFc OLCC KFc

|}~��������������
Page 1 of 23



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

��������� ��� ������ ������ ����� ������� �������������� ¡¢£¤¥¡¦§ ¨£©ª «�¬¢¥® ¢̄ ¨®¥©°¦¤©± ¦¢¡ ²³´´µ³  ¶¨ ·́ ¸´¹¸´º ·»¼½´ ¥©¾��������� ��� ������ ������ ����� ������� ��������������²©¥®± ¿¡¥®À± ¦± «�¿®ÁÂ¦¡ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´µÇ½ Â¤¸È ´µ³ ©¥£´µ́ É¿¡ ¦Â¢¡ÀÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´´» Â¤¸È ´ µ́ ´³Ì ©£Í´ µ́ ´´½¿£±©¡¦§ Ã Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´Ç´ Â¤¸È ´ µ́ ´³ ©£Í´ µ́ ´´¹Ì¥£¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´µ·́ É Â¤¸È ´µ́ ³ ©¥£´ µ́ ´ÉÌ©£À ®®¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ ºÂ¤¸È ´µ́ ·Î ©¥£´ µ́ ´³¶¥ÄÂ¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·ºÂ¤¸È ´µ́ ´´¹Î ©£Í´ µ́ ´´·¶¾£¢Â¦ÁÂÃ ¢¥ ® ²³´´µ»  ¶¨ ·́ ¸´Ç¸´º ·Ç¼¹³´ µ́ Ç Â¤¸È ´µ́ ¹ ©¥£´µ́ ·¶¢ªª©£Ã Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ ºÂ¤¸È ´µ́ ¹Î ©¥£´µ́ · £¢¡Ã Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´µ³· Â¤¸È ´µ́ ¹ ©¥£´µ́ ³È©¥ÄÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´´É Â¤¸È ´µ́ ´´¹Ì ©£Í´ µ́ ´´·²¥¡¤¥¡©±©Ã Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´µ·¹Æ Â¤¸È ´µ́ É ©¥£´ µ́ ´¹²©£§Á£À Ã Ä ¦±±¢®Å©Ä ²³½¹µ· ¶Ï¿¿ ·́ ¸·É¸´º ·»¼³´Â¤¸È ´ µ́ ´·Î ªÂ§´µ́ ´´³²¢®ÀÐÄ©¡ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´ µ́ ³ Â¤¸È ´µ́ ¹Ì ©¥£´µ́ ·Ñ¦§Ò©®Ã Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´³» Â¤¸È ´ µ́ ´ÉÌ ©£Í´ µ́ ´´Ç¢̈¥±± ¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ ººµÆ Â¤¸È ³ ©¥£´µÉË©®©¡¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´´¹ Â¤¸È ´µ́ ´´¹ ©£Í´ µ́ ´´·Ë¦®Å©£Ã Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³º¸´º ·º¼́ ½Â¤¸È ´µ́ ÉÎ ¥©¾´µ́ ·Ó¬¾¥®®¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·ºÂ¤¸È ´µ́ ´´¹Î ©£Í´ µ́ ´´·Î£¥¡¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´µ́ ´´½ Â¤¸È ´µ́ ´´¹Ì ©£Í´ µ́ ´´·Ï¥¡¥Ä¦ÁÂÃ Ä¦±±¢®Å©Ä ²³´´µ»  ¶¨ ´º¸³Æ¸´º ·Æ¼́ º´ µ́ ³Æ Â¤¸È ´µ́ ÉÌ ©¥£´ µ́ ´¹ÓÔ ¦¡§Ã Ä ¦±±¢®Å©Ä ²³´´µÆ  ¶ Ê̈²Ë ·́ ¸´º¸´º »¼·º´ µ́ ³· Â¤¸È ´µ́ · ©£Í´ µ́ ´³��������� ��� ������ ������ ����� ������� ��������������Õ© ¶¾©Â¦± £À «�Ö®Á¢£¦Ä© Ë²½¹´´ÖÊ¶ ·́ ¸´»¸´º ·³¼́ ½´µ³ Â¤¸È ´µ¹Ì ¥ÐÂ´µ·ÓÈ¥Ð Ö¦® £¥ ¦¢¡ Ë² É´É´ Ì ´º¸³¹¸´º ·Æ¼·¹ ××§ÓÈ¥Ð Ö¦® £¥ ¦¢¡ Ø¿§¦Ä ¦Í ¦§¥ ¦¢¡ Ë² É´É´ Ì ´º¸³½¸´º ·³¼³´ ©¥£ÓÈ¥Ð Ö¦® £¥ ¦¢¡ Ø¿§¦Ä ¦Í ¦§¥ ¦¢¡ Ë² É´É´ Ì ´º¸³¹¸´º Æ¼́ ´ ÂÐÑ¦ £¥©¸Ñ¦ £¦© ¥± Ñ ²É¹Éµ³ Ê ³̄ËÙ½ ª£©±©£Å©Ä ·́ ¸´º¸´º ³·¼½³´µ·³ Â¤¸È ´µ· ª×Ð´µ́ ³Óª¯ Ú®¥ÐÛ Ë²½¹´´¯Ü Ìª¯ ´º¸³Ç¸´º ´¼́ ´Æµ́ Á¡¦± ´µ·¯ ×®Í´µ·Óª¯ Â©¥±Á£©Ä ¥ ´º¸³Ç¸´º ´¼́ ´³·µ́ ¶ ´µ· × ®Í´µ·Ý©±¦ÄÁ©Ã Ö¦®©£¥Ð®©Ú¬°ËÛ Þ·Æ´¶ Ë²³¹½´¶ ´º¸³¹¸´º ·»¼¹¹½³´ Â¤¸È ³´ ××§·́ÓÝ©± ¦ÄÁ©Ã Ñ¢¡ÊÖ¦®©£¥Ð®© Ú¬ËËÛÞ·́ ¹¶ Ë²³¹½´° ´º¸³Ç¸´º ·́ ¼³¹É¹»´ Â¤¸È ·́ ´ ××§³¹Ó
Ýß¨ Ñµ́ ³ µ́ Çµ́ ¹ µ́ · à áX[^c[ Y[â[Y ]S ãä X̂W âW[Y å[aSY]c âSY æ[] ŴXcç
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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 & 20th edition (1998).

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) & 20th edition (1998).

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

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) & 20th edition (1998).

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 & 20th edition (1998).

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.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

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) & 20th edition (1998).

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.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

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

REPIN09.12.29.01rc

Radiochemistry      
Reference
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LMNOPQRSTUV WX YSZ [TU\O]O^ TS QS [TY SX Q_O [`SaO bZOUQRSTUc PdO[UO ^OUN]R`O

efeghij kk kkkkkkk kkkk

lm nopq rstq uvowpxr vpyztvp qupxt{| s{}~|t}� uvoxp~zvpq qzxs {q ��� uvoroxo|��m fvp rsp xzqro~� qp{|q o} rsp xoo|pv t}r{xr��m fvp rsp xzqro~� qp{|q o} rsp q{�u|p xo}r{t}pvq t}r{xr��m �q rspvp { �s{t} o� �zqro~� ov orspv ~tvpxr t�p qstuut}� u{upvq uvpqp}r��m �q rsp �s{t} o� �zqro~� xo�u|prp��m �q rsp �s{t} o� �zqro~� t} {�vpp�p}r �trs rsp q{�u|pq vpxpt�p~��m �q rspvp p}oz�s q{�u|p �ov {|| vpyzpqrp~ {}{|�qpq��m fvp {|| q{�u|pq �trst} so|~t}� rt�pq �ov vpyzpqrp~ {}{|�qpq��m �pvp {|| q{�u|p xo}r{t}pvq vpxpt�p~ t}r{xr�l�m fvp rsp rp�upv{rzvp �|{}�q uvpqp}r�llm �q rsp rvtu �|{}� �ov ��{}t~p uvpqp}r�l�m fvp q{�u|pq vpyztvt}� }o sp{~qu{xp� sp{~qu{xp �vpp�l�m no rsp q{�u|pq rs{r vpyztvp { �ovpt�} jot|q �pv�tr s{�p o}p�
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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) & 20th edition (1998).

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.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

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

REPIN09.12.29.01rc

Radiochemistry      
Reference
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M MÅÆYX¶¸ º¶¾ M±[ ¿ÀÁ¼Â¸ Ã¹ N O

�ÅÁ¿·¹ s[Â M¹Î¶¹Æ¹» QÇÑË ¿À ¾É¹¾Ò ¿¹º½ÈºÁ¹» ÃÇ ÅÍÅ·ÇÂ¸ ¿º¶Èº ¸È ÂÅÁ¿·¹ ¿º¹¿ÅºÅ¸¶ÈÍ
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;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[
]H^ _>F`=GK abc V[Ud\[^JGe EF?=>Dc;<GCFD=Q J>= Ke= J<JC@KLGJC >=DBCKD fF> DJgIC=hDi DBjgLKK=Q KF ]H^ VJjF>JKF>L=DY a<GR h]H^i F< A=j>BJ>@ kTY\UkUR leLD I>F`=GK eJD j==< JDDL?<=Q KF ]H^mD I>F`=GK <Bgj=>Y V[Ud\[R _C=JD= >=f=>=<G= KeLD <Bgj=> L< JCCfBKB>= L<nBL>L=DR]CC J<JC@D=D X=>= I=>fF>g=Q JGGF>QL<? KF ]H^mD oBJCLK@ ]DDB>J<G= _CJ<R le= =<GCFD=Q >=DBCKD >=CJK= F<C@ KFKe= DJgIC=D >=G=LP=Q B<Q=> V[Ud\[R ;JGe D=GKLF< Ff KeLD >=IF>K eJD j==< >=PL=X=Q J<Q JII>FP=Q j@ Ke=JII>FI>LJK= VJjF>JKF>@ SBI=>PLDF>Y F> J nBJCLf L=Q DBjDKLKBK=R;pG=IK JD <FK=QY Ke= K=DK >=DBCKD fF> Ke= g=KeFQD J<Q IJ>Jg=K=>D CLDK=Q F< ]H^mD GB>>=<K q;V]H G=>KLf LGJK=C=KK=> hr]H^i g==K JCC >=nBL>=g=<KD Ff q;V]HRleLD >=IF>K DeJCC j= BD=Q F> GFIL=Q F<C@ L< LKD =<KL>=K@R ]H^ LD <FK >=DIF<DLjC= fF> Ke= GF<D=nB=<G=D J>LDL<?f>Fg Ke= BD= Ff J IJ>KLJC >=IF>KR]CC DJgIC=D J<Q DBjsDJgIC=D JDDFGLJK=Q XLKe KeLD I>F`=GK XLCC j= QLDIFD=Q Ff JfK=> ]I>LC kUY \UkUR af Ke=DJgIC=D J>= Q=K=>gL<=Q KF j= eJtJ>QFBDY JQQLKLF<JC GeJ>?=D JIIC@ fF> QLDIFDJC hK@ILGJCC@ C=DD KeJ<ukUvDJgIC=iR af @FBXFBCQ CLW= Ke= DJgIC=D KF j= e=CQ CF<?=> KeJ< ]H^mD DKJK=Q IFCLG@ F> KF j= >=KB><=QY IC=JD=GF<KJGK @FB> _>F`=GK wJ<J?=> F> HBDKFg=> S=>PLG= E=I>=D=<KJKLP= fF> fB>Ke=> Q=KJLCD J<Q JDDFGLJK=Q GFDKDR]H^ >=KJL<D J<JC@KLGJC >=IF>KD fF> f LP= @=J>DRaf @FB eJP= J<@ nB=DKLF<D F> FKe=> <==QDY IC=JD= GF<KJGK @FB> _>F`=GK wJ<J?=>R
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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 & 20th edition (1998).

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.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.

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

 

REPIN09.12.29.01r

Inorganic            
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

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) & 20th edition (1998).

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.

(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification

qualifier associated with the result.

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

REPIN09.12.29.01rc

Radiochemistry      
Reference
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