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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

Page 16 of 24



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNMOPQRSTUV WXSYZ [SZ\XT]SZ ^\T_\T`ab\RBCDEFGH IJK BIcdc eIJfghijkk lmnopq rskkjmtur vwxyz{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢££¤¥¦§¨©ªª«ª¬­®§ ¯ª°±²°²̄­®§ ³ «́² ² ª́ª¯ µ́¶ ¯ ¶́·§¨©ªª«ª¬ ¹̧º§ ¯ª°±²°²̄ ²̄ ± µ́¹̧º§ »¹¯¶²©²ª³² ª·ª²´̄ µ µ± ²·µ« ¶́ ² ·́ª̧±ª·¯³¯©¼½­ ¯ª°±²°²̄ ©¶¼½­³»¾» ²© ©« ¬́ ² ©́ª²² ¬ ª́¬ ª́ª̧±¶¯±³¯©¼½­ ¯ª°±²°²̄ ¯ ±́¬¼½­³»¾» ³ «́« ©² ¬́ ¯ ·́¶² «́ ² ¶́©ª̧±ª·¯³¯±¿º ¯ª°±²°²̄ ©¯ µ· ©́¿º »¹¯¶²©²ª³² «©ª²´̄ µ µ± ²·µ¶ ·́¬ ©́ © ±́© ±́Àupr ÁÂÃq rskkjmtur ÄÅ�ÆÇÈvÉ ÈÊËzy{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢££¤ÌÍ§¨©ªª¬¬¬ ¹̧º§ ¯ª°±²°²̄ µ²´²¹̧º§ »¹²̄ ¯µ©±³² ·««µ ¶́ª ·« ²̄ ©© ©́ ± µ́§¨©ªª¬¬¬­®§ ¯ª°±²°²̄­®§ ± ¬́ « ª́² ·́ ± ¶́ª̧±ª«µ³¯²¼½­ ¯ª°±²°²̄ ¯ ¬́²¼½­³»¾» ¬́µ ©² ©́ ¯ ´̄ ±² ©́ ± ¬́± ¬́ª̧±ª«µ³¯²¿º ¯ª°±²°²̄ ¯ ¬́² ·« ·́¿º »¹²̄ ¯µ©±³² ±««µ ¶́ª ·« ²̄ ©©² ©́ ± ¬́± ¬́Àupr ÁÂÃq ÎjÎpm ÄÅ�ÆÇÈvÉ ÈÊËzy{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢££¤ÌÌ§¨©ªª¬¬¬­®§ ¯ª°±²°²̄­®§ ± ¬́ « ª́² ·́ ± ¶́§¨©ªª¬¬¬ ¹̧º§ ¯ª°±²°²̄ µ²´²¹̧º§ »¹²̄ ¯µ©±³² ·««µ ¶́ª ·« ²̄ ©© ©́ ± µ́ª̧±ª«µ³¯²¼½­ ¯ª°±²°²̄ ¯ ¬́²¼½­³»¾» ¬́µ ©² ©́ ¯ ´̄ ±² ©́ ± ¬́± ¬́ª̧±ª«µ³¯²¿º ¯ª°±²°²̄ ¯ ¬́² ·« ·́¿º »¹²̄ ¯µ©±³² ±««µ ¶́ª ·« ²̄ ©©² ©́ ± ¬́± ¬́ÏprsÐÑ ÁÁÒ Ó lmnop ÔÑsÎÎsÕÖ ÏprsÐÑ vwzx×z{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£¤Ø¤Ø§¨©ªª¶µª­®§ ¯¶°¯±°²̄­®§ ³ ´̄ · © ·́¯´²¬ ² ©́§¨©ªª¶µª ¹̧º§ ¯¶°¯±°²̄ ²̄ ª «́¹̧º§ »¹²̄ ¯µ©·³© ©µ©± ¶́© «² ²©²² ª́ ²´²ª̧±¶¯µ³¯²¼½­ ¯¶°¯±°²̄ ¯ ´̄ ²¼½­³»¾» ³ ´̄ ¬ ©¯´²² ¯ ±́«¯´²© ¯ µ́¶¯ «́²ª̧±¶¯µ³¯¬¼½­ ¯¶°¯±°²̄ ¯ ±́ª¼½­³»¾» «́ª ©¯ ©́« ²´²«¯ ©́² ¯ µ́«¯ µ́¶ª̧±¶¯µ³¯©¿º ¯¶°¯±°²̄ ¯´²« ª«´²¿º »¹²̄ ¯µ©·³© ©²©± ¶́© «² ²©²² ±́¯´²« ¯ «́©¯ «́·ÏprsÐÑ ÁÁÒ Ó lmnop ÔÑsÎÎsÕÖ ÏprsÐÑ vwzx×z{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£¤Ø¤¢§¨©ªª¶µª­®§ ¯¶°¯±°²̄­®§ ³ ´̄ · © ·́¯´²¬ ² ©́§¨©ªª¶µª ¹̧º§ ¯¶°¯±°²̄ ²̄ ª «́¹̧º§ »¹²̄ ¯µ©·³© ©µ©± ¶́© «² ²©²² ª́ ²´²ª̧±¶¯µ³¯²¼½­ ¯¶°¯±°²̄ ¯ ´̄ ²¼½­³»¾» ³ ´̄ ¬ ©¯´²² ¯ ±́«¯´²© ¯ µ́¶¯ «́²ª̧±¶¯µ³¯¬¼½­ ¯¶°¯±°²̄ ¯ ±́ª¼½­³»¾» «́ª ©¯ ©́« ²´²«¯ ©́² ¯ µ́«¯ µ́¶ª̧±¶¯µ³¯©¿º ¯¶°¯±°²̄ ¯´²« ª«´²¿º »¹²̄ ¯µ©·³© ©²©± ¶́© «² ²©²² ±́¯´²« ¯ «́©¯ «́·

ÙÚÛÙÜÝÞßÝÞàÝÞáÝÞß
Page 17 of 24



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNMOPQRSTUV WXSYZ [SZ\XT]SZ ^\T_\T`ab\RBCDEFGH IJK BIcdc eIJfghijklm nnop jkqqrstuj vwxyzx{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£££¤¥¦§¨©©ª«¬­®¦ ¯©°¨¬°±̄­®¦ ²«³ ±²±́¯ ²̈ ´ ¯²ª¬¦§¨©©ª«¬µ¶·¦ ¯©°¨¬°±̄ ¬´²±µ¶·¦ ¶̧±̄ ¯©±«¹¨ ³²±±̈ ²̈ © ´³ ±«¨¯²©ª ±µ©«³¯©¹¯«º· ¯©°¨¬°±̄ ¬ ¬±²»º· ¶̧ ±̄ ¯©±«¹¨ ª±»±²́ ¨ ´³ ±«¨´¨²́ ´ ²»«²³µ©«³¯©¹¯¨¼½­ ¯©°¨¬°±̄ ©²©¼½­¹¸¾¸ ¬²̈ ¨¨²« ¯²ª¨ ²̈ ª ²»« ²́µ©«³¯©¹¯±¼½­ ¯©°¨¬°±̄ ´²ª¼½­¹¸¾¸ ´²̈ ¨¨²» ¯ ²̄ ³¨²« ª²ªªhijklm nnop ¿r¿is vwxyzx{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£££À¢¦§¨©©ª«¬µ¶·¦ ¯©°¨¬°±̄ ¬´²±µ¶·¦ ¶̧±̄ ¯©±«¹¨ ³²±±̈ ²̈ © ´³ ±«¨¯²©ª ±¦§¨©©ª«¬­®¦ ¯©°¨¬°±̄­®¦ ²«³ ±²±́¯ ²̈ ´ ¯²ª¬µ©«³¯©¹¯±¼½­ ¯©°¨¬°±̄ ´²ª¼½­¹¸¾¸ ´²̈ ¨¨²» ¯ ²̄ ³¨²« ª²ªªµ©«³¯©¹¯¨¼½­ ¯©°¨¬°±̄ ©²©¼½­¹¸¾¸ ¬²̈ ¨¨²« ¯²ª¨ ²̈ ª ²»« ²́µ©«³¯©¹¯«º· ¯©°¨¬°±̄ ¬ ¬±²»º· ¶̧ ±̄ ¯©±«¹¨ ª±»±²́ ¨ ´³ ±«¨´¨²́ ´ ²»«²³ÁÂrÃklm nno ÄÅvyÆxÇ{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£ÈÉ¢Ê¦§¨©©³¨ª­®¦ ¯³°¯±°±̄­®¦ ¯ ¯²ª¨¯²̈ ¬ ¯ ²̈ »µ©«³¯«¹¯©¼½­ ¯³°¯±°±̄ ¹¯²̄ «¼½­¹¸¾¸ ²̈ ± ¨¯²̈ » ¯²ª³¯²«± ¯²̈ ¬¯ ²̈ ª ¡¢£ÈÉ¢Ë¦§¨©©³¨ª­®¦ ¯³°¯±°±̄­®¦ ¯ ¯²ª¨¯²̈ ¬ ¯ ²̈ »µ©«³¯«¹¯©¼½­ ¯³°¯±°±̄ ¹¯²̄ «¼½­¹¸¾¸ ²̈ ± ¨¯²̈ » ¯²ª³¯²«± ¯²̈ ¬¯ ²̈ ªÁÂrÃklm nÌÍ ÄÅvyÆxÇ{|} ~� {������� ��������� ��������� ������| ��������� ������|���|� ���������������������� ������ ¡¢£ÈÉ¢Ê¦§¨©©³¨ª­®¦ ¯³°¯±°±̄­®¦ ²̄ ± ±²«»¯²«« ¯²»©¦§¨©©³¨ªµ¶·¦ ¯³°¯±°±̄ ±±±µ¶·¦ ¶̧¯³±̈ ±ª¹± ±©¯±»¨²±̈ ³¯ ±̈ ¯´²ª ¯²ª©µ©«³¯«¹¯©¼½­ ¯³°¯±°±̄ ¯²±©¼½­¹¸¾¸ ²́ ± ¨¯²́ « ¯ ²́ ±¯²«» ¯²¬¯²»»µ©«³¯«¹¯©º· ¯³°¯±°±̄ ¯²±© ³©²»º· ¶̧¯³±̈ ±ª¹± ±»¯±»¨²±̈ ³¯ ±̈ ¯´ ²̈¯²«» ¯²ª¬¯²»» ¡¢£ÈÉ¢Ë¦§¨©©³¨ª­®¦ ¯³°¯±°±̄­®¦ ²̄ ± ±²«»¯²«« ¯²»©¦§¨©©³¨ªµ¶·¦ ¯³°¯±°±̄ ±±±µ¶·¦ ¶̧¯³±̈ ±ª¹± ±©¯±»¨²±̈ ³¯ ±̈ ¯´²ª ¯²ª©µ©«³¯«¹¯©¼½­ ¯³°¯±°±̄ ¯²±©¼½­¹¸¾¸ ²́ ± ¨¯²́ « ¯ ²́ ±¯²«» ¯²¬¯²»»µ©«³¯«¹¯©º· ¯³°¯±°±̄ ¯²±© ³©²»º· ¶̧¯³±̈ ±ª¹± ±»¯±»¨²±̈ ³¯ ±̈ ¯´ ²̈¯²«» ¯²ª¬¯²»»
ÎÏÐÎÑÒÓÔÒÓÕÒÓÖÒÓÔ

Page 18 of 24



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNMOPQRSTUV WXSYZ [SZ\XT]SZ ^\T_\T`ab\RBCDEFGH IJK BIcdc eIJfghijklmn opo qrstuvwxyz {| x}~����� ����~���� ��~������ ������y ���}����� ������y���y� �������|�������������� ��|��|��� ¡¢�£¤¥¦§§¨¦©ª«¤ ¬¨­¬®­®¬ª«¤ ¯°¬¨ ¬°©¦¬°®± ¬°¦²³§´¨¬´¯¬§µ¶ª ¬¨­¬®­®¬ ¯¬°¬²µ¶ª̄ ·¸· ¯°¬² ¦¬°®§ ¬¬°¬¨ ¬°¦¹¬°¦©��� ¡¢�º¤¥¦§§¨¦©ª«¤ ¬¨­¬®­®¬ª«¤ ¯°¬¨ ¬°©¦¬°®± ¬°¦²³§´¨¬´¯¬§µ¶ª ¬¨­¬®­®¬ ¯¬°¬²µ¶ª̄ ·¸· ¯°¬² ¦¬°®§ ¬¬°¬¨ ¬°¦¹¬°¦©

»¼½»¾¿ÀÁ¿ÀÂ¿ÀÃ¿ÀÁ
Page 19 of 24



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234 567380309:/;<=<3> .3?@>7ABC DEFGHIJ KLM NOPOQRSTUVWX YZU[\ ]U\^ZV_U\ `^Va^Vbcd^Tefg hi jekelmnmk opeq imrfkhjnhstlmnusivskwtpl xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ����������������{� ���� ���{~q�������  �¡�¢¢£¤¤ xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ��£�¥���{���| ��¦ § ¨~}�{ �|������ �{���|�����}��� ���{~�¡�¢£¥£� xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ��£�©���{���| ��¢� ���{~�¡�¢¢¢¤� xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ��z� ©¤�¦������| ��¢�¡�¢£��¥ xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ��z� ©¤�¦������| �¥� xy z{|}~� �������� ��~����� ��� �� ���� ����|��� ��z� ©¤�¦������| �¥�

ª«¬­®¯°± ²̄³ ²̄± ²̄°
Page 20 of 24



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01232451267895:232/0;<=> ?@ABCDE FGH IJKJLMNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO
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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 kkk kkkk 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 ·E@¸¹º »¹º¼¸»̧ ¸¹D¼½¾¹½¹¿¼

Àsp �o||o�t}� trp�q �pvp }or t} {�vpp�p}rÁ q{�u|pt~Â Àsp q{�u|p xo}r{t}pvq {vp |{�p|p~ {q Ãj�Ä�Ã� {}~ rsp �n o} rspxs{t} o� xzqro~� tq Ãj�ÄlÃÂ Àsp q{�u|p �n�{q p}rpvp~ upv rsp �g�Â
Àsp x|tp}r �{q }or xo}r{xrp~Â
l��� �Â� l�

;BÅÆÅ FBCÇÈ
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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[deU[^JGf EF?=>Dc;<GCFD=Q J>= Kf= J<JC@KLGJC >=DBCKD gF> DJhIC=iDj DBkhLKK=Q KF ]H^ VJkF>JKF>L=DY a<GR i]H^j F< ]B?BDK \UY\UlUR mfLD I>F`=GK fJD k==< JDDL?<=Q KF ]H^nD I>F`=GK <Bhk=>Y V[deU[R _C=JD= >=g=>=<G= KfLD <Bhk=> L< JCCgBKB>= L<oBL>L=DR]CC J<JC@D=D X=>= I=>gF>h=Q JGGF>QL<? KF ]H^nD pBJCLK@ ]DDB>J<G= _CJ<R mf= =<GCFD=Q >=DBCKD >=CJK= F<C@ KFKf= DJhIC=D >=G=LP=Q B<Q=> V[deU[R ;JGf D=GKLF< Fg KfLD >=IF>K fJD k==< >=PL=X=Q J<Q JII>FP=Q k@ Kf=JII>FI>LJK= VJkF>JKF>@ SBI=>PLDF>Y F> J oBJCLg L=Q DBkDKLKBK=R;qG=IK JD <FK=QY Kf= K=DK >=DBCKD gF> Kf= h=KfFQD J<Q IJ>Jh=K=>D CLDK=Q F< ]H^nD GB>>=<K r;V]H G=>KLg LGJK=C=KK=> is]H^j h==K JCC >=oBL>=h=<KD Fg r;V]HRmfLD >=IF>K DfJCC k= BD=Q F> GFIL=Q F<C@ L< LKD =<KL>=K@R ]H^ LD <FK >=DIF<DLkC= gF> Kf= GF<D=oB=<G=D J>LDL<?g>Fh Kf= BD= Fg J IJ>KLJC >=IF>KR]CC DJhIC=D J<Q DBktDJhIC=D JDDFGLJK=Q XLKf KfLD I>F`=GK XLCC k= QLDIFD=Q Fg JgK=> ZGKFk=> luY \UlUR ag Kf=DJhIC=D J>= Q=K=>hL<=Q KF k= fJvJ>QFBDY JQQLKLF<JC GfJ>?=D JIIC@ gF> QLDIFDJC iK@ILGJCC@ C=DD KfJ<wlUxDJhIC=jR ag @FBXFBCQ CLW= Kf= DJhIC=D KF k= f=CQ CF<?=> KfJ< ]H^nD DKJK=Q IFCLG@ F> KF k= >=KB><=QY IC=JD=GF<KJGK @FB> _>F`=GK yJ<J?=> F> HBDKFh=> S=>PLG= E=I>=D=<KJKLP= gF> gB>Kf=> Q=KJLCD J<Q JDDFGLJK=Q GFDKDR]H^ >=KJL<D J<JC@KLGJC >=IF>KD gF> g LP= @=J>DRag @FB fJP= J<@ oB=DKLF<D F> FKf=> <==QDY IC=JD= GF<KJGK @FB> _>F`=GK yJ<J?=>R

^JGf EF?=>D S=IK=hk=> luY \UlU

_>F`=GK abc _arZr Eabz;
;<=>?@ AB=CD E=DFB>G=D HF>IF>JKLF<MM N<LF< OCPQR SBLK= TUUVJW=XFFQY HZ [U\\[]GGFB<KD _J@JkC=E=IF>K KFc OLCC KFc
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\]^_`a bacad_e
\]^_`a fg]`hidi
jk`ldgm nd^ai
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��������� ��� ������ ������ ����� ������� ���������������� ¡¢£�¤¥ ¦¡§¨ ©�ª «£¬ ­ « ¦¬£«§®¤¢§¯« ¤ � °±²²³± �́ ¦ §£¡µ ²¶·²±· ²̧ ¹̧ º¸¸��������� ��� ������ ������ ����� ������� ��������������°§«£ ¬̄ »�£¬¼¯ ¤̄ ©�»¬½¾¤�½¾¿ À¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ ²³²Â ¾¢·Ã ²³±Ä §£¡²³²Å ²¶·²±· ²̧ ±¸ºÆÆ»�« ¤¾ �¼¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ²³²²²Æ ¾¢·Ã ²³²²±Ä ¨¾¥²³²²²Ê ²¶·²±· ²̧ ¸ºÅÂ»¡̄ §�¤¥ ¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ²³² ²̧Æ ¾¢·Ã ²³²²± ¨¾¥²³²²²Æ ²¶·²±· ²̧ ±²ºÆ²Ä£¡¤½¾¿ À ¤̄ ¯  ¬Á§À °±²²³¹ �́ ¦ ²³±Æ¹ ¾¢·Ã ²³²± §£¡²³²²Å ²¶·²±· ²̧ ±¸ºÆÆÄ§¡¼¬¬¤½¾¿ À ¤̄ ¯  ¬Á§À °±²²³¹ �́ ¦ ¾¢·Ã ²³²¸Ë §£¡²³²²± ²¶·² ·̧ ²̧ ±±º ¶̧´£À¾¤½¾¿ À ¤̄ ¯  ¬Á§À °±²²³Ç �́ ¦È°É ¾¢·Ã ²³²²²ÆË ¨¾¥²³²²²¸ ²¶·²±· ²̧ ¸ºÅÂ´Ì¡ ¾¤½¾¿ « «£¬ °±²²³¹ �́ ¦ ²³¸² ¾¢·Ã ²³¸Ä §£¡²³²± ²¶·²Å· ²̧ Æ̧ º¸¸´ ¨ §̈¡¿ À ¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ ²³²¸ ¾¢·Ã ²³²ÆÄ §£¡²³²¸ ²¶·² ·̧ ²̧ ±±º ¶̧�¡ �¿ À ¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ ²³²¹ ¾¢·Ã ²³²Æ §£¡²³²± ²¶·² ·̧ ²̧ ±±º ¶̧Ã§£À¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ²³²²²¸ ¾¢·Ã ²³²²²ÆÄ ¨¾¥²³²²²¸ ²¶·²±· ²̧ ¸ºÅÂ°£�¢£�§¯§¿ À ¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ ²³² ²̧ ¾¢·Ã ²³²ÅÄ §£¡²³²²Æ ²¶·² ·̧ ²̧ ±±º ¶̧°§¡¥½¡¼ ¿ À ¤̄ ¯  ¬Á§À °±ÊÆ³¸ ´Í»» ¾¢·Ã ²³²²¸Ë §¡Î²³²²²±µ ²¶·²±· ²̧ Â̧ º²Â° ¬¼ÏÀ§�½¾¿ À¤̄ ¯  ¬Á§À °±²²³¹ �́ ¦ ¾¢·Ã ²³²ÆË §£¡²³²¸ ²¶·² ·̧ ²̧ ±±º ¶̧Ð¤¥Ñ§¬¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ²³²² ¶̧ ¾¢·Ã ²³²²ÅÄ ¨¾¥²³²²²Â ²¶·²±· ²̧ ¸ºÅÂ¦ «£¯¯ ¤½¾¿ À ¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ Ç̧³Â ¾¢·Ã ± §£¡²³Å ²¶·²±· ²̧ ±¸ºÆÆÉ§¬§�¤½¾¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ²³²²²Æ ¾¢·Ã ²³²²²Å ¨¾¥²³²²²¸ ²¶·²±· ²̧ ¸ºÅÂÉ¤¬Á§¡¿ À ¤̄ ¯ ¬Á§À °±²²³¹ �́ ¦ ¾¢·Ã ²³²ÅË §£¡²³²¸µ ²¶·² ·̧ ²̧ ±±º ¶̧ªÌ£¬¬¤½¾¿ À ¤̄ ¯ ¬Á§À °±²²³Ç �́ ¦È°É ¾¢·Ã ²³²²²ÆË ¨¾¥²³²²²¸ ²¶·²±· ²̧ ¸ºÅÂË¡£�¤½¾¿ À ¤̄ ¯  ¬Á§À °±²²³Ç �́ ¦È°É ²³²²¶² ¾¢·Ã ²³²²²Æ ¨¾¥²³²²²¸ ²¶·²±· ²̧ ¸ºÅÂÍ£�£À¤½¾¿ À ¤̄ ¯  ¬Á§À °±²²³¹ �́ ¦ ²³²ÊÆ ¾¢·Ã ²³²Å §£¡²³²²Æ ²¶·² ·̧ ²̧ ±±º ¶̧Ò¤�¥ ¿ À ¤̄ ¯  ¬Á§À °±²²³Ç �́ ¦È°É ²³²²¶ ¾¢·Ã ²³²²Æ ¨¾¥²³²²± ²¶·²±· ²̧ ¸ºÅÂ��������� ��� ������ ������ ����� ������� ��������������Ó§« ´Ì§¾¤̄ « ¡¼ ©�Ô¬½ ¡¤À§ É°ÊÆ²²ÔÈ´ ²³± ¾¢·Ã ²³ÆÄ ÕÕ¥²³¸ ²Ç·±Ê· ²̧ Ȩ̂ º±¸Ã£Ï Ô¤¬« ¡£« ¤ � É° Å²Å² Ä £Ï¾µ ²Ç·±Å· ²̧ ¶ºÅ²Ã£Ï Ô¤¬« ¡£« ¤ � Ö»¥¤À¤Î ¤¥£« ¤ � É° Å²Å² Ä ¥¡£µ ²Ç·Å ·̧ ²̧ Çº±ÆÃ£Ï Ô¤¬« ¡£« ¤ � Ö»¥¤À¤Î ¤¥£« ¤ � É° Å²Å² Ä ÕÕ¢µ ²Ç·±Å· ²̧ ²̧ ºÊÆÐ¤« ¡£«§·Ð¤« ¡¤«§ £¯ Ð °ÅÆÅ³± È ­±É×Ê ¨¡§¯§¡Á§À ²³ÆÂ ¾¢·Ã ²³¸ ṎÏ²³²±µ ²¶·²Ê· ²̧ Â̧ º ±̧¨­ Ø¬£ÏÙ É°ÊÆ²²­Ú Ä¨­ Ç³Å ½�¤«¯ ²³¸­ ÕÕ¥²³¸µ ²Ç·±Æ· ²̧ ²º²²¨­ ¾§£¯½¡§À £« ±¸³² ´ ²³¸ ÕÕ¥²³¸ ²Ç·±Æ· ²̧ ²º²²Û§¯¤À½§¿ Ô¤¬«§¡£Ï¬§Øª®ÉÙ Ü Ç̧²´ É°±ÆÊ²´ ±Ê² ¾¢·Ã ±² £Ï¾²̧ ²Ç·±Å· ²̧ ²̧ ºÆ²Û§¯¤À½§¿ Ð �ÈÔ¤¬«§¡£Ï¬§ ØªÉÉÙÜ ²̧Æ´ É°±ÆÊ²® Ç̧Â²² ¾¢·Ã Ê²² £Ï¾²̧²µ ²Ç·±Å· ²̧ Ȩ̂ º²Å
ÛÝ¦�Ð³²±³²Â³²Æ³²¸ Þ ßVY\aY WYàYW [Q áâ\VU àUYW ãY_QW[a àQW äY[\UVaå
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��������� ��� ������ ������ ����� ������� ��������������� ¡¢£¤ ¥¦ §¢̈ © ª�«¡¬¤­ ®¡¬ §­¤¬¨¯¥£¨°¬ ¥¡  ±²³³ ²́ �µ§ ¨¤¢¶ ³·¸³²¸¹³ ¹º»¼¹��������� ��� ������ ������ ����� ������� ��������������±¨¬¤­° ½ ¤­¾° ¥° ª�½­¿À¥ ¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³ ³́· À£¸Ä ³ ²́Å ¨¤¢³ ³́Æ ³·¸³²¸¹³ ²¹»¼Ç½ ¬ ¥À¡ ¾Á Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́³³Ê À£¸Ä ³ ³́³²Å ©À¦³ ³́³³Ê ³·¸³²¸¹³ ¹»Æ·½¢°¨ ¥¦ Á Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́¹¹¹ À£¸Ä ³ ³́³² ©À¦³ ³́³³¼ ³·¸³²¸¹³ ²³»¼¼Å¤¢¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³´¹¹³ À£¸Ä ³ ³́² ¨¤¢³ ³́³Æ ³·¸³²¸¹³ ²¹»¼ÇÅ¨¢¾­­¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ À£¸Ä ³ ³́¹Ë ¨¤¢³ ³́³² ³·¸³¹̧ ¹³ ²²»²Çµ¤ÂÀ¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É À£¸Ä ³ ³́³³¼Ë ©À¦³ ³́³³¹ ³·¸³²¸¹³ ¹»Æ·µÌ¢¡À¥¿ÀÁ ¬¡¬¤­ ±²³³ º́ �µ§ ³´¹³ À£¸Ä ³´¹Å ¨¤¢³ ³́² ³·¸³Æ¸¹³ ¹¼»²³µ¡©©̈ ¢Á Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³ ³́¹ À£¸Ä ³ ³́¼Å ¨¤¢³ ³́¹ ³·¸³¹̧ ¹³ ²²»²Ç�¢¡ Á Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³ ³́¼ À£¸Ä ³ ³́¼ ¨¤¢³ ³́² ³·¸³¹̧ ¹³ ²²»²ÇÄ̈ ¤ÂÁ Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́³³¹ À£¸Ä ³ ³́³³¼Å ©À¦³ ³́³³¹ ³·¸³²¸¹³ ¹»Æ·±¤ £¤ ̈ °¨Á Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³ ³́ÇÆ À£¸Ä ³ ³́Æ ¨¤¢³ ³́³¼ ³·¸³¹̧ ¹³ ²²»²Ç±¨¢¦¿¢¾ Á Â ¥°°¡­Ã¨Â ±²Ê¼´¹ µÍ½½ À£¸Ä ³ ³́³¹Ë ¨¢Î³ ³́³³²¶ ³·¸³²¸¹³ ¹Ï»³Ç±¡­¾ÐÂ¨ ¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ À£¸Ä ³ ³́¼Ë ¨¤¢³ ³́¹ ³·¸³¹̧ ¹³ ²²»²ÇÑ¥¦ Ò̈ ­Á Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́³¹º À£¸Ä ³ ³́³ÆÅ ©À¦³ ³́³³Ï ³·¸³²¸¹³ ¹»Æ·§¡¬¤°° ¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ Ï´¹ À£¸Ä ² ¨¤¢³ Ǽ ³·¸³²¸¹³ ²¹»¼ÇÉ¨­̈  ¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́³³Ê À£¸Ä ³ ³́³³Æ ©À¦³ ³́³³¹ ³·¸³²¸¹³ ¹»Æ·É¥­Ã¨¢Á Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ À£¸Ä ³ ³́ÆË ¨¤¢³ ³́¹¶ ³·¸³¹̧ ¹³ ²²»²Ç«Ì¤­­¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É À£¸Ä ³ ³́³³¼Ë ©À¦³ ³́³³¹ ³·¸³²¸¹³ ¹»Æ·Ë¢¤ ¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É ³ ³́³¹² À£¸Ä ³ ³́³³¼ ©À¦³ ³́³³¹ ³·¸³²¸¹³ ¹»Æ·Í¤ ¤Â¥¿ÀÁ Â¥°°¡­Ã¨Â ±²³³ º́ �µ§ ³ ³́²³ À£¸Ä ³ ³́ÆÅ ¨¤¢³ ³́³¼ ³·¸³¹̧ ¹³ ²²»²ÇÓ¥ ¦ Á Â ¥°°¡­Ã¨Â ±²³³ Ḉ �µ§È±É À£¸Ä ³ ³́³¼Ë ©À¦³ ³́³² ³·¸³²¸¹³ ¹»Æ·��������� ��� ������ ������ ����� ������� ��������������Ô¨¬ µÌ̈ À¥°¬ ¢¾ ª�Õ­¿¡¢¥Â¨ É±Ê¼³³ÕÈµ À£¸Ä ³ ¼́Ë ÖÖ¦³´¹ ³Ç¸²Ê¸¹³ ¹Ê»²ÊÄ¤Ð Õ¥­¬ ¢¤¬ ¥¡  É± Æ³Æ³ Å ¤ÐÀ¶ ³Ç¸²Æ¸¹³ ·»Æ¹Ä¤Ð Õ¥­¬ ¢¤¬ ¥¡  ×½¦¥Â¥Î ¥¦¤¬ ¥¡  É± Æ³Æ³ Å ÖÖ£¶ ³Ç¸²Æ¸¹³ ¹³»Ê¼Ä¤Ð Õ¥­¬ ¢¤¬ ¥¡  ×½¦¥Â¥Î ¥¦¤¬ ¥¡  É± Æ³Æ³ Å ¦¢¤¶ ³Ç¸Æ¹̧ ¹³ Ç»Æ³Ñ¥¬ ¢¤¬¨¸Ñ¥¬ ¢¥¬¨ ¤° Ñ ±Æ¼Æ ²́ È ®²ÉØÊ ©¢̈ °¨¢Ã¨Â ³ ¼́Ç À£¸Ä ³´¹ ©ÖÐ³ ³́²¶ ³·¸³Ê¸¹³ ¹Ï»¹Ê©® Ù­¤ÐÚ É±Ê¼³³®Û Å©® Ç Ǽ ¿ ¥¬° ³´¹® ÖÖ¦³´¹¶ ³Ç¸²¼¸¹³ ³»³³©® À¨¤°¿¢̈ Â ¤¬ ²¹ ³́ µ ³´¹ ÖÖ¦³´¹ ³Ç¸²¼¸¹³ ³»³³Ü¨°¥Â¿̈ Á Õ¥­¬¨¢¤Ð­̈Ù« É̄Ú Ý¹Ç³µ É±²¼Ê³µ Ê³³ À£¸Ä ²³ ¤ÐÀ¹³ ³Ç¸²Æ¸¹³ ¹³»¼³Ü¨°¥Â¿̈ Á Ñ¡ ÈÕ¥­¬¨¢¤Ð­̈ Ù«ÉÉÚÝ¹³¼µ É±²¼Ê³¯ Ï²³³ À£¸Ä Ê³³ ¤ÐÀ¹³³¶ ³Ç¸²Æ¸¹³ ¹Ê»³Ê
ÜÞ§�Ñ ³́² ³́Ï ³́¼ ³́¹ ß àVY\aY WYáYW [Q âã\VU áUYW äY_QW[a áQW åY[\UVaæ
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��� ������|� }~� ��� �} }��}�
��� ;�8����|� }~��}� �}

��������� ��� ������ ������ ����� ������� ������������������ ¡�¢£ ¤�¥¦ §�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤ ¥¡�³ °´µ°¯µ¶° ¶· °̧¹��������� ��� ������ ������ ����� ������� ��������������®¥©¡ª­ º�¡ª»­ ¢­ §�ºª¼½¢�¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °±°Â ½ µÃ °±̄Ä ¥¡�°±°Å °´µ°¯µ¶° ¯¯ °̧Áº�© ¢½��»¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç ½ µÃ °±°°¯È ¦½£°±°°°¹ °´µ°¯µ¶° ¶¸¹¯º�­¥�¢£ ¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°¶°¹ ½ µÃ °±°°¯ ¦½£°±°°°Â °´µ°¯µ¶° ¯° Â̧·Ä¡�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °±¶̄ Å ½ µÃ °±°¯ ¥¡�°±°°Å °´µ°¯µ¶° ¯¯ °̧ÁÄ¥�»ªª¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ ½ µÃ °±°¶È ¥¡�°±°°¯ °´µ°¶µ¶° ¯¯ Å̧¶²¡¿½¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç ½ µÃ °±°°°ÂÈ ¦½£°±°°°¶ °´µ°¯µ¶° ¶¸¹¯²É��½¢¼½¾ ©�©¡ª ®¯°°±Á �²¤ °±°Ê ½ µÃ °±¶Ä ¥¡�°±°¯ °´µ°Åµ¶° ¶Â ¸̄ Å²�¦¦¥�¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ ½ µÃ °±°ÂÈ ¥¡�°±°¶ °´µ°¶µ¶° ¯¯ Å̧¶����¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °±°¹ ½ µÃ °±°ÂÄ ¥¡�°±°¯ °´µ°¶µ¶° ¯¯ Å̧¶Ã¥¡¿¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°°°Å ½ µÃ °±°°°ÂÄ ¦½£°±°°°¶ °´µ°¯µ¶° ¶¸¹¯®¡� ¡�¥­¥¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °±°ÊÅ ½ µÃ °±°Å ¥¡�°±°°Â °´µ°¶µ¶° ¯¯ Å̧¶®¥�£¼�» ¾ ¿ ¢­­�ªÀ¥¿ ®¯¹Â±¶ ²Ëºº ½ µÃ °±°°¶È ¥�Ì°±°°°¯³ °´µ°¯µ¶° ¶Ê¸¶¹®�ª»Í¿¥�¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ ½ µÃ °±°ÂÈ ¥¡�°±°¶ °´µ°¶µ¶° ¯¯ Å̧¶Î¢£Ï¥ª¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°°¶¹ ½ µÃ °±°°ÅÄ ¦½£°±°°°Ê °´µ°¯µ¶° ¶¸¹¯¤�©¡­­ ¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ ´±¹ ½ µÃ ¯ ¥¡�°±Å °´µ°¯µ¶° ¯¯ °̧ÁÇ¥ª¥�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°°°· ½ µÃ °±°°°Å ¦½£°±°°°¶ °´µ°¯µ¶° ¶¸¹¯Ç¢ªÀ¥�¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ ½ µÃ °±°ÅÈ ¥¡�°±°¶³ °´µ°¶µ¶° ¯¯ Å̧¶¨É¡ªª¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç ½ µÃ °±°°°ÂÈ ¦½£°±°°°¶ °´µ°¯µ¶° ¶¸¹¯È�¡�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°°¹Â ½ µÃ °±°°°Â ¦½£°±°°°¶ °´µ°¯µ¶° ¶¸¹¯Ë¡�¡¿¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °±°Â° ½ µÃ °±°Å ¥¡�°±°°Â °´µ°¶µ¶° ¯¯ Å̧¶Ð¢�£ ¾ ¿ ¢­­�ªÀ¥¿ ®¯°°±· �²¤Æ®Ç °±°°Å ½ µÃ °±°°ÂÄ ¦½£°±°°¯ °´µ°¯µ¶° ¶¸¹¯��������� ��� ������ ������ ����� ������� ��������������Ñ¥© ²É¥½¢­© �» §�Òª¼��¢¿¥ Ç®¹Â°°ÒÆ² °±¶ ½ µÃ °±ÂÄ ÓÓ£°±¶ °·µ¯¹µ¶° ¶¹ ¸̄ ·Ã¡Í Ò¢ª© �¡© ¢�� Ç® Å°Å° Ä ¡Í½³ °·µ¯Åµ¶° ´¸Å¯Ã¡Í Ò¢ª© �¡© ¢�� Ôº£¢¿¢Ì ¢£¡© ¢�� Ç® Å°Å° Ä ÓÓ ³ °·µ¯Åµ¶° ¶° ¹̧ÂÃ¡Í Ò¢ª© �¡© ¢�� Ôº£¢¿¢Ì ¢£¡© ¢�� Ç® Å°Å° Ä £�¡³ °·µÅ¶µ¶° ·¸ÅÂÎ¢© �¡©¥µÎ¢© �¢©¥ ¡­ Î ®ÅÂÅ±̄ Æ «̄ ÇÕ¹ ¦�¥­¥�À¥¿ °±¹Á ½ µÃ °±¶ ¦ÓÍ°±°¯³ °´µ°¹µ¶° ¶Ê ¸̄ °¦« Öª¡Í× Ç®¹Â°°«Ø Ä¦« ·±̄ ¼�¢©­ °±¶« ÓÓ£°±¶³ °·µ¯Âµ¶° °¸°°¦« ½¥¡­¼�¥¿ ¡© ¯¶±° ² °±¶ ÓÓ£°±¶ °·µ¯Âµ¶° °¸°°Ù¥­¢¿¼¥¾ Ò¢ª©¥�¡Íª¥Ö̈ ¬Ç× Ú¶·°² Ç®¯Â¹°² ¯Â° ½ µÃ ¯° ¡Í½¶° °·µ¯Åµ¶° ¶° Â̧¶Ù¥­¢¿¼¥¾ Î��ÆÒ¢ª©¥�¡Íª¥ Ö̈ ÇÇ×Ú¶°Â² Ç®¯Â¹°¬ ¯Å°° ½ µÃ ¹°° ¡Í½¶°°³ °·µ¯Åµ¶° ¶¹ °̧Â
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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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Þà©¡Ó¶µ´¶µ½¶µÎ¶µº á âWZ]bZ XZãZX \R äå]WV ãVZX æZ̀ RX\b ãRX çZ\]VWbè
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Þà©¡Ò¶µ´¶µ¼¶µ¾¶µ¹ á âX[^c[ Y[ã[Y ]S äå̂ XW ãW[Y æ[aSY]c ãSY ç[]̂ WXc è
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Ýß¨ Ñµ́ ³ µ́ Ì µ́ Ë µ́ ¹ à áWZ]bZ XZâZX \R ãä]WV âVZX åZ̀ RX\b âRX æZ\]VWbç
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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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