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��������� ��� ������ ������ ����� ������� ��������������� ¡¢£¤ ¥¦ §¢̈ © ª�«¡¬¤­ ®¡¬ §­¤¬¨¯¥£¨°¬ ¥¡  ±²³³ ²́ �µ§ ³¶·³¸·¹³ ¹º»¼³ ¨¤¢½��������� ��� ������ ������ ����� ������� ��������������±¨¬¤­° ¾ ¤­¿° ¥° ª�¾­ÀÁ¥ ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³³ ¶́Å Á£·Ç ³ ²́ ¨¤¢³ ³́¶¾ ¬ ¥Á¡ ¿Â Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³¹¹ Á£·Ç ³ ³́³²Ê Á°Ë³ ³́³³Ì¾¢°¨ ¥¦ Â Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¼·¹³ ¹̧ »¼¶³ ³́¹ÌÌ Á£·Ç ³ ³́³² Á°Ë³ ³́³³¼Ê¤¢¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³³´¹̧ ¸ Á£·Ç ³ ³́² ¨¤¢³ ³́³¶Ê¨¢¿ ­­¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¸·¹³ ¹º»²²Á£·Ç ³ ³́¹Í ¨¤¢³ ³́³²µ¤ÃÁ¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³³² Á£·Ç ³ ³́³³¼Ê Á°Ë³ ³́³³¹µË¢¡Á¥ÀÁÂ ¬¡¬¤ ­ ±²³³ Ǻ �µ§ ³¶·³Æ·¹³ ¹º»³³³ ¶́³ Á£·Ç ³ ¶́ ¨¤¢³ ³́¼µ¡©©̈ ¢Â Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³³ ³́² Á£·Ç ³ ³́¼Ê ¨¤¢³ ³́¹�¢¡ Â Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³³ ²́Å Á£·Ç ³ ³́¼ ¨¤¢³ ³́²Ç̈ ¤ÃÂ Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³³¸ Á£·Ç ³ ³́³³¼ Á°Ë³ ³́³³¹±¤ £¤ ̈ °¨Â Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³³ Ì́¶¹ Á£·Ç ³ ³́¶ ¨¤¢³ ³́³¼±¨¢¦À¢¿ Â Ã ¥°°¡­Ä¨Ã ±²Ì¼´¹µÎ¾¾ ³¶·¹¹·¹³ ¹̧ »¼ºÁ£·Ç ³ ³́³¹Í ©Á¦³ ³́³³²±¡­¿ÏÃ¨ ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³Á£·Ç ³ ³́¼Í ¨¤¢³ ³́¹Ð¥¦ Ñ̈ ­Â Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³¼³ Á£·Ç ³ ³́³¶ Á°Ë³ ³́³³º§¡¬¤°° ¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³²¸ º́ Á£·Ç ² ¨¤¢³ ¶́É¨ ­̈  ¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³³º Á£·Ç ³ ³́³³¼ Á°Ë³ ³́³³¹É¥­Ä¨¢Â Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¼·¹³ ¹Æ»²³Á£·Ç ³ ³́¶Í ¨¤¢³ ³́¹½«Ë¤­­¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸Á£·Ç ³ ³́³³¼Í Á°Ë³ ³́³³¹Í¢¤ ¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³³Å Á£·Ç ³ ³́³³¼ Á°Ë³ ³́³³¹Î¤ ¤Ã¥ÀÁÂ Ã¥°°¡­Ä¨Ã ±²³³ Ǻ �µ§ ³¶·³¸·¹³ ¹º»²²³ ³́¹¹ Á£·Ç ³ ³́¶Ê ¨¤¢³ ³́³¼Ò¥ ¦Â Ã ¥°°¡­Ä¨Ã ±²³³´̧ �µ§È±É ³¶·¹¶·¹³ ²»¼¸³ ³́³Æ Á£·Ç ³ ³́³¼ Á°Ë³ ³́³²��������� ��� ������ ������ ����� ������� ��������������Ó¨¬ µË̈ Á¥°¬ ¢¿ ª�Ô­À¡¢¥Ã¨ É±Ì¼³³ÔÈµ ³¶·¹³·¹³ ¹º»¹ÅÁ£·Ç ¶Í Õ­Ö³ ¼́½Ç¤Ï Ô¥­¬ ¢¤¬ ¥¡  É± ¶³¶³ Ê ³¶·³¶·¹³ ¹¶»¶³ ¤ÏÁ½Ç¤Ï Ô¥­¬ ¢¤¬ ¥¡  ×¾¦¥Ã ¥Ö ¥¦¤¬ ¥¡  É± ¶³¶³ Ê ³¶·³Ì·¹³ ¹³»Ì¼ ÕÕ£½Ç¤Ï Ô¥­¬ ¢¤¬ ¥¡  ×¾¦¥Ã ¥Ö ¥¦¤¬ ¥¡  É± ¶³¶³ Ê ³¶·³¶·¹³ ¹Ì»³¶ ¤¨Ë·¨¤¢½Ð¥¬ ¢¤¬¨·Ð¥¬ ¢¥¬¨ ¤° Ð ±¶¼¶ ²́ È ®²ÉØÌ ©¢̈ °¨¢Ä¨Ã ³¶·¹̧ ·¹³ ²¹»¼¶³´¹¹ Á£·Ç ³´¹ ©ÕÏ³ ³́²½©® Ù­¤ÏÚ É±Ì¼³³®Û Ê©® ³¶·³¶·¹³ ³»³³¸ ³́ À ¥¬° ³´¹® ¤ÏÁ³´¹½©® Á¨¤°À¢̈ Ã ¤¬ ³¶·³¶·¹³ ³»³³²² ³́ µ ³´¹ ¤ÏÁ³´¹Ü¨°¥ÃÀ̈ Â Ô¥­¬¨¢¤Ï­̈Ù«¯ÉÚ Ý¹̧ ³µ É±²¼Ì³µ ³¶·³¶·¹³ ¹²»ÌÌ¹¼¸³ Á£·Ç ²³ Õ­Ö¹³Ü¨°¥ÃÀ̈ Â Ð¡ ÈÔ¥­¬¨¢¤Ï­̈ Ù«ÉÉÚÝ¹³¼µ É±²¼Ì³¯ ³¶·³Ì·¹³ ¹¹»³¶¼¶²³ Á£·Ç ²³³ ÕÕ¦¼³½
ÜÞ§�Ð ³́² ³́º ³́¼ ³́¹ ß àWZ]bZ XZáZX \R âã]WV áVZX äZ̀ RX\b áRX åZ\]VWbæ
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��������� ��� ������ ������ ����� ������� ������������������ ¡�¢£ ¤�¥¦ §�¨�©¡ª «�© ¤ª¡©¥¬¢ ¥­© ¢�� ®¯°°±̄ �²¤ °³´°µ´¶° ¶·¸̄ · ¥¡�¹��������� ��� ������ ������ ����� ������� ��������������®¥©¡ª­ º�¡ª»­ ¢­ §�ºª¼½¢�¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã°±ÄÂ ½ ´Å °±̄ ¥¡�°±°³º�© ¢½��»¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°¶° ½ ´Å °±°°ÃÈ ½­É°±°°°Äº�­¥�¢£ ¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶Â´¶° ¶Ä Â̧Ä°±°¶Â ½ ´Å °±°°Ã ½­É°±°°¶È¡�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã°±¶ÁÁ ½ ´Å °±°¯ ¥¡�°±°°³È¥�» ªª¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Ä´¶° ¶· ³̧¯½ ´Å °±°¶Ê ¥¡�°±°°¯²¡¿½¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°°³ ½ ´Å °±°°¶È ½­É°±°°°¯²É��½¢¼½¾ ©�©¡ ª ®¯°°±Á �²¤ °³´¶°´¶° ¶· °̧µ°±¶Ä ½ ´Å °±³È ¥¡�°±°Â²�¦¦¥�¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã½ ´Å °±°ÂÊ ¥¡�°±°¶����¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã°±¶µ ½ ´Å °±°Â ¥¡�°±°¯Å¥¡¿¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°¶° ½ ´Å °±°°¶ ½­É°±°°°¯®¡� ¡�¥­¥¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã°±¶·° ½ ´Å °±°³ ¥¡�°±°°Â®¥�£¼�» ¾ ¿ ¢­­�ªÀ¥¿ ®¯ÃÂ±¶²Ëºº °³´¶¶́ ¶° ¶µ °̧¯½ ´Å °±°°¶Ê ¦½£°±°°°¯®�ª»Ì¿¥�¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã½ ´Å °±°ÂÊ ¥¡�°±°¶Í¢£Î¥ª¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°³ ½ ´Å °±°°·È ½­É°±°°¶¤�©¡­­ ¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã¯Â±° ½ ´Å ¯ ¥¡�°±³Ç¥ª¥�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°°· ½ ´Å °±°°¶È ½­É°±°°°¯Ç¢ªÀ¥�¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Â´¶° ¶µ¸̄ Ã½ ´Å °±°³Ê ¥¡�°±°¶¹¨É¡ªª¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³½ ´Å °±°°¶Ê ½­É°±°°°¯Ê�¡�¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°°Ã ½ ´Å °±°°¶È ½­É°±°°°¯Ë¡�¡¿¢¼½¾ ¿¢­­�ªÀ¥¿ ®¯°°±Á �²¤ °³´°Ä´¶° ¶· ³̧¯½ ´Å °±°³Ê ¥¡�°±°°ÂÏ¢�£¾ ¿ ¢­­�ªÀ¥¿ ®¯°°±Ä �²¤Æ®Ç °³´¶³´¶° ³ °̧³°±°°Ä ½ ´Å °±°¶È ½­É°±°°Ã��������� ��� ������ ������ ����� ������� ��������������Ð¥© ²É¥½¢­© �» §�Ñª¼��¢¿¥ Ç®ÃÂ°°ÑÆ² °³´¶°´¶° ¶·¸̄ ¶½ ´Å ³Ê ÒªÓ°±Â¹Å¡Ì Ñ¢ª© �¡© ¢�� Ç® ³°³° È °³´°³´¶° ¶³ ³̧³ ¡Ì½¹Å¡Ì Ñ¢ª© �¡© ¢�� Ôº£¢¿ ¢Ó ¢£¡© ¢�� Ç® ³°³° È °³´°Ã´¶° ¶° Ã̧Â ÒÒ ¹Å¡Ì Ñ¢ª© �¡© ¢�� Ôº£¢¿ ¢Ó ¢£¡© ¢�� Ç® ³°³° È °³´°³´¶° ¶Ã¸̄ ¶ ¡¥É́ ¥¡�¹Í¢© �¡©¥´Í¢© �¢©¥ ¡­ Í ®³Â³±̄ Æ «̄ ÇÕÃ ¦�¥­¥�À¥¿ °³´¶Ä´¶° ¯¶ Â̧·°±°Ã ½ ´Å °±¶È ¦ÒÌ°±°¯¹¦« Öª¡Ì× Ç®ÃÂ°°«Ø È¦« °³´°³´¶° ° °̧°Ä±³ ¼�¢©­ °±¶« ¡Ì½°±¶¹¦« ½¥¡­¼�¥¿ ¡© °³´°³´¶° ° °̧°¯¯±° ² °±¶ ¡Ì½°±¶Ù¥­¢¿¼¥¾ Ñ¢ª©¥�¡Ìª¥Ö̈ ¬Ç× Ú¶Ä°² Ç®¯ÂÃ°² °³´°³´¶° ¶³¸¶Á¯°Ã° ½ ´Å ¯° ÒªÓ¶°Ù¥­¢¿¼¥¾ Í��ÆÑ¢ª©¥�¡Ìª¥ Ö̈ ÇÇ×Ú¶°Â² Ç®¯ÂÃ°¬ °³´°Ã´¶° ¶¶ °̧Â·Â¶° ½ ´Å ¯°° ÒÒ£Â°¹
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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 25 of 34



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNOPQRSTUVW XYTZ[ \T[]YU^T[ _]U`]Uabc]SBCDEFGH IJK BIdIed fIJghijkll mnopqr stllknuvs wxyz{|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥£¥¦§¨©ª«¬­®¯°§ ±®²¬³²¬±¯°§ ´µ®¶ ¬µ«±µ­« ±µ«³§¨©ª«¬­®·̧ ¹§ ±®²¬³²¬± ¶¶µ¶·̧ ¹§ º̧ ±«¬©¬¶´¬ ª©¶¬µ±» ³ª ¬®®ªµ­ ¬µ­·¶±«±¬́ ±¬¼½¯ ±®²¬³²¬± ´±µ±¬¼½¯́ º¾º µ³« ©¬µ» ±µ©«¬µ® ¬µ­¬µ­·¶±«¶¬́ ±©¼½¯ ±®²¬³²¬± ­µª¼½¯́ º¾º ¬³ ©«µ® ±µ¶»ªµ» »µ»»µ³·¶±¶««´±¬¿¹ ±®²¬³²¬± ©µ¬ ¶®µ¶¿¹ º̧ ±«¬©¬¶´¬ ª±¶¬µ±» ³ª ¬®®¶µ³© ©©Àvqs ÁÂÃr stllknuvs ÄÅ�ÆÇÈwÉÈÊË{z|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥£Ì¦§¨©ª¶«¬±·̧ ¹§ ±®²¬³²¬± ¶±µª·̧ ¹§ º̧ ±«±®®±´¬ »®ª¶µ±« ­ª ¬±©©µª ®µª§¨©ª¶«¬±¯°§ ±®²¬³²¬±¯°§ ¬µ³ ¶µ­¬µ³ ­µ©·¶±«¶¬́ ±¬¼½¯ º¿±®²¬³²¬± ±¼½¯́ º¾º ³µ« ©¬µª ©µ¬©©µ© ­µ®»µ­·¶±«¶¬́ ±©¿¹ ±®²¬³²¬± ©µ» ª¶µ»¿¹ º̧ ±«±®®±´¬ »­ª¶µ±« ­ª ¬±©©µ¶¬µ³ ­µ¬­µ¬·¶±«¶¬́ ±³¼½¯ ±®²¬³²¬± ­µ­¼½¯́ º¾º ¬ ©¬µª ¬µ¬»©µ­ ­µ¶»µ»Àvqs ÁÂÃr ÍkÍqn ÄÅ�ÆÇÈwÉÈÊË{z|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥£¤¤§¨©ª¶«¬±·̧ ¹§ ±®²¬³²¬± ¶±µª·̧ ¹§ º̧ ±«±®®±´¬ »®ª¶µ±« ­ª ¬±©©µª ®µª§¨©ª¶«¬±¯°§ ±®²¬³²¬±¯°§ ¬µ³ ¶µ­¬µ³ ­µ©·¶±«¶¬́ ±³¼½¯ ±®²¬³²¬± ­µ­¼½¯́ º¾º ¬ ©¬µª ¬µ¬»©µ­ ­µ¶»µ»·¶±«¶¬́ ±¬¼½¯ º¿±®²¬³²¬± ±¼½¯́ º¾º ³µ« ©¬µª ©µ¬©©µ© ­µ®»µ­·¶±«¶¬́ ±©¿¹ ±®²¬³²¬± ©µ» ª¶µ»¿¹ º̧ ±«±®®±´¬ »­ª¶µ±« ­ª ¬±©©µ¶¬µ³ ­µ¬­µ¬ÎqstÏÐ ÁÁÑ Ò mnopq ÓÐtÍÍtÔÕ ÎqstÏÐ wx{yÖ{|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥Ì¦×§¨©ª«®»©¯°§ ±®²©³²¬±¯°§ µ±® ±µ«±µ±« ±µ­³§¨©ª«®»©·̧ ¹§ ±®²©³²¬± ¬±±µ­·̧ ¹§ º̧ ¬±±¬¬¬́ ® ©­©®µ«© ª­ ¬©®¬µ¬ ±µ­¬·¶±«¬»´±¬¼½¯ ±®²©³²¬± ±µ¬«¼½¯́ º¾º µ¬¶ ©±µ¬¬ ±µ±»±µ¬¬ ±µ®­±µ®³·¶¬±³©´±¬¼½¯ ±®²©³²¬± ±µ¬¬¼½¯́ º¾º µ±ª ©±µ±¶ ±µ®¬±µ¬ ±µ®»±µ®ª·¶±«©»´±¬¿¹ ±®²©³²¬± ±µ®© «­µ¶¿¹ º̧ ¬±±¬¬¬́ ® ©®©®µ«© ª­ ¬©®±µ««±µ¬® ±µ®¶±µ®ªÎqstÏÐ ÁÁÑ Ò mnopq ÓÐtÍÍtÔÕ ÎqstÏÐ wx{yÖ{|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥Ì¦¤§¨©ª«®»©¯°§ ±®²©³²¬±¯°§ µ±® ±µ«±µ±« ±µ­³§¨©ª«®»©·̧ ¹§ ±®²©³²¬± ¬±±µ­·̧ ¹§ º̧ ¬±±¬¬¬́ ® ©­©®µ«© ª­ ¬©®¬µ¬ ±µ­¬·¶±«¬»´±¬¼½¯ ±®²©³²¬± ±µ¬«¼½¯́ º¾º µ¬¶ ©±µ¬¬ ±µ±»±µ¬¬ ±µ®­±µ®³·¶¬±³©´±¬¼½¯ ±®²©³²¬± ±µ¬¬¼½¯́ º¾º µ±ª ©±µ±¶ ±µ®¬±µ¬ ±µ®»±µ®ªØÙÚØÛÜÝÞÜÝßÜÝàÜÝÞ

Page 26 of 34



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNOPQRSTUVW XYTZ[ \T[]YU^T[ _]U`]Uabc]SBCDEFGH IJK BIdIed fIJghijklmn oopq klrrstuvk wxyz{y|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥¦§¨©ª«¬­®¯­°±²© ®¯³ µ́³ ®́ ¶­ ·̧°±²© ¹±®º «́ ­́»´ ¬·¬«́ ·­¬ ¸­ ´̄ «®·­ ´·̧©ª«¬­®¯­¼½© ®¯³ µ́³ ®́¼½© ·̄ ¬ ´·̧ «®·«µ ®·¬´°º®º­­»®«¾² ¾«®¯³ µ́³ ®́ ®·­´ ¸´·µ¾² ¹±®º «́ ­́»´ µ ·̄«́ ·­¬ ¸­ ´̄ «®·º® ·̧ µ ´·¶´·̄°º®º­­»®´¿À¼ ®¯³ µ́³ ®́ ®·¬¶¿À¼»¹Á¹ ·¶« «®·¶µ ®·̄®·¶´ ´·¶´·̄ijklmn oopq ÂsÂjt wxyz{y|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥¦¤¤©ª«¬­®¯­¼½© ®¯³ µ́³ ®́¼½© ·̄ ¬ ´·̧ «®·«µ ®·¬´©ª«¬­®¯­°±²© ®¯³ µ́³ ®́ ¶­ ·̧°±²© ¹±®º «́ ­́»´ ¬·¬«́ ·­¬ ¸­ ´̄ «®·­ ´·̧°º®º­­»®«¾² ¾«®¯³ µ́³ ®́ ®·­´ ¸´·µ¾² ¹±®º «́ ­́»´ µ ·̄«́ ·­¬ ¸­ ´̄ «®·º® ·̧ µ ´·¶´·̄°º®­¸®»®´¿À¼ ®¯³ µ́³ ®́ ´·´¿À¼»¹Á¹ ·­º «® ·̄ ®·«º® ·̄ ´ ®·¬¸®·¬´°º®º­­»®´¿À¼ ®¯³ µ́³ ®́ ®·¬¶¿À¼»¹Á¹ ·¶« «®·¶µ ®·̄®·¶´ ´·¶´·̄ÃÄsÅlmn oop ÆÇwzÈyÉ|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥Ê¤¥©ª«¬­«®­¼½© ®¯³«¯³ ®́¼½© »· µ́ ® ·̧ «®· ­́ ®·«´°º ®́¶¯»®´¿À¼ ®¯³«¯³ ®́ ®·«º¿À¼»¹Á¹ ·®¯ «®·«¯ ®·º«®·« ®·«®·«´°º ®́¶¯»®«¿À¼ ®¯³«¯³ ®́ »®·®«¿À¼»¹Á¹ · «́ «®·«µ ® ·̧ «®·«´ ®· º́®·«¡¢£¤¥Ê§Ë©ª«¬­«®­¼½© ®¯³«¯³ ®́¼½© »· µ́ ® ·̧ «®· ­́ ®·«´°º ®́¶¯»®´¿À¼ ®¯³«¯³ ®́ ®·«º¿À¼»¹Á¹ ·®¯ «®·«¯ ®·º«®·« ®·«®·«´°º ®́¶¯»®«¿À¼ ®¯³«¯³ ®́ »®·®«¿À¼»¹Á¹ · «́ «®·«µ ® ·̧ «®·«´ ®· º́®·«ÃÄsÅlmn oÌÍ ÆÇwzÈyÉ|}~ �� |������� ��������� ��������� ������} ��������� ������}���}� ���������������� ����� ������¡¢£¤¥Ê¤¥©ª«¬­«®­¼½© ®¯³«¯³ ®́¼½© »·«¸ ´·®º®·«µ ®·¶¸©ª«¬­«®­°±²© ®¯³«¯³ ®́ ®́¸·­°±²© ¹±®­ «́ ¶́»´ ¬́®µ́«· «́ ­´ ´ ­́¸ ·̄ ®·¶¬°º ®́¶¯»®´¿À¼ ®¯³«¯³ ®́ »®·®«¿À¼»¹Á¹ »·«¬ «®·«¸ ®·¬«®·«¶ ®·¶´®·¶¸°º ®́¶¯»®«¿À¼ ®¯³«¯³ ®́ »®· ­́¿À¼»¹Á¹ ·´̧ «®·«¬ ®·ºº®·«µ ®·̧ µ®·¶´°º ®́¶¯»® ¾́² ®¯³«¯³ ®́ »®·®« ®́¸·­¾² ¹±®­ «́ ¶́»´ ¬́®µ́«· «́ ­´ ´ ­́¸ ·̄®·«¶ ®·¶¬®·¶¸¡¢£¤¥Ê§Ë©ª«¬­«®­¼½© ®¯³«¯³ ®́¼½© »·«¸ ´·®º®·«µ ®·¶¸©ª«¬­«®­°±²© ®¯³«¯³ ®́ ®́¸·­°±²© ¹±®­ «́ ¶́»´ ¬́®µ́«· «́ ­´ ´ ­́¸ ·̄ ®·¶¬°º ®́¶¯»®´¿À¼ ®¯³«¯³ ®́ »®·®«¿À¼»¹Á¹ »·«¬ «®·«¸ ®·¬«®·«¶ ®·¶´®·¶¸°º ®́¶¯»®«¿À¼ ®¯³«¯³ ®́ »®· ­́¿À¼»¹Á¹ ·´̧ «®·«¬ ®·ºº®·«µ ®·̧ µ®·¶´°º ®́¶¯»® ¾́² ®¯³«¯³ ®́ »®·®« ®́¸·­¾² ¹±®­ «́ ¶́»´ ¬́®µ́«· «́ ­´ ´ ­́¸ ·̄®·«¶ ®·¶¬®·¶¸
ÎÏÐÎÑÒÓÔÒÓÕÒÓÖÒÓÔ

Page 27 of 34



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234561789: ;<=>66/9:?@A BCDEFGH IJK LMNOPQRSTUVW XYTZ[ \T[]YU^T[ _]U`]Uabc]SBCDEFGH IJK BIdIed fIJghijklmno pqp rstuvwxyz{ |} y~������ ��������� ��������� ������z ���~����� ������z���z� �������}�������������� ��}��}�� ¡¢£¡¢¤¥¦§¨¦©¨ª«¤ ©¬­¦¬­®©ª«¤ ¯°©¦ ©°±¦©°©² ©°¦®³́ ®©²¬¯©®µ¶ª ©¬­¦¬­®© ©°©¦µ¶ª̄ ·¸· ¯°©¦ ¦©°®® ©°¦¬©°®¬ ©°¦©°¦®³́ ®©²¬¯©¦µ¶ª ©¬­¦¬­®© ¯©°©¦µ¶ª̄ ·¸· ¯°©¹ ¦©°©§ ©°±¹©°©² ©°®́©°¦�� ¡¢£º»¤¥¦§¨¦©¨ª«¤ ©¬­¦¬­®©ª«¤ ¯°©¦ ©°±¦©°©² ©°¦®³́ ®©²¬¯©®µ¶ª ©¬­¦¬­®© ©°©¦µ¶ª̄ ·¸· ¯°©¦ ¦©°®® ©°¦¬©°®¬ ©°¦©°¦®³́ ®©²¬¯©¦µ¶ª ©¬­¦¬­®© ¯©°©¦µ¶ª̄ ·¸· ¯°©¹ ¦©°©§ ©°±¹©°©² ©°®́©°¦

¼½¾¼¿ÀÁÂÀÁÃÀÁÄÀÁÂ
Page 28 of 34



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234 567380309:/;<=<3> .3?@>7ABC DEFGHIJ KLM NOPQRSTUVWXY Z[V\] ^V]_[W`V] a_Wb_Wcde_Ufgh ij kflfmnonl pqfr jnsglikoitumnovtjwtlxuqm yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡¢�~� £¡ � ����|�¤��r¥¦§¨©ª¦« �¬£­®£¯  �{ °~���� }����}�� ������|� ��� �| ���� �������� �����y�z���� ¡¢�~� £¡ � �|�~��¬£­®£­­ yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ±� y~���� ££² ³ ´���~ �������� y~������|�|���� �|�~��¬£­®¯ ­ µ¡ °�� �~�� µ~}}~��¤��z® ±�  z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸� y~���� ££¯� ����|�¤���¬£­®±¯¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ¸� y~���� ££¯� �|�~��¬£­®±­­ z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸�  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� ££¯�¬£­®²¯  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±£ yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡¢�~� £¡ � ����|�¤��r¥¦§¨©ª¦¨ �¬£­®£¯  �{ °~���� }����}�� ������|� ��� �| ���� �������� �����y�z���� ¡¢�~� £¡ � �|�~��¬£­®£­­ yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ±� y~���� ££² ³ ´���~ �������� y~������|�|���� �|�~��¬£­®¯ ­ µ¡ °�� �~�� µ~}}~��¤��z® ±�  z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸� y~���� ££¯� ����|�¤���¬£­®±¯¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ¸� y~���� ££¯� �|�~��¬£­®±­­ z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸�  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� ££¯�¬£­®²¯  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±£

º»¼½¾¿ÀÁ¿ÂÃ¿ÂÁ¿ÂÀ
Page 29 of 34



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./01234 567380309:/;<=<3> .3?@>7ABC DEFGHIJ KLM NOPQRSTUVWXY Z[V\] ^V]_[W`V] a_Wb_Wcde_Ufgh ij kflfmnonl pqfr jnsglikoitumnovtjwtlxuqm yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡¢�~� £¡ � ����|�¤��r¥¦§¨©ª¦« �¬£­®£¯  �{ °~���� }����}�� ������|� ��� �| ���� �������� �����y�z���� ¡¢�~� £¡ � �|�~��¬£­®£­­ yz {|} ~ �~��} �~�}��� ��� ������~�� �}�����|� ~����������y��|} y�y� �������� ��� �|��}|� ����� � ���� �������� ���}������ � |} �}������ |� ~� ���������� ������ ~��}������ �|�|���|�|������� |� ��� �~���� �����y�z���� ¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ±� y~���� ££² ³ ´���~ �������� y~������|�|���� �|�~��¬£­®¯ ­ µ¡ °�� �~�� µ~}}~��¤��z® ±�  z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸� y~���� ££¯� ����|�¤���¬£­®±¯¡ �{ °~���� }����}�� ������|� ��� �| ���� �������� �z® ¸� y~���� ££¯� �|�~��¬£­®±­­ z£ z~�}�� ���¶� }��|¤�}� �~� �|�� ��� }��|¤�}� |� ���~��|��~��� �|��}|� �~���� �¢�° |} ¢{·� �~� ~�����~��� �z® ¸�  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� ££¯�¬£­®²¯  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±  �¡ °~���� }����}�� ������|� ��� �| �~�}�� ��°z ¸¹ ²��|}��� £±£
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��������� ��� ������ ������ ����� ������� ����������������� ¡¢�£¤ ¥ ¦§ ¨�©�ª¢« ¬�ª ¥«¢ª¦­£¡¦®ª £�� °̄±±²° �³¥ ±´µ¶°µ¶± °±·±´ ¢¦¸��������� ��� ������ ������ ����� ������� ��������������¦̄ª¢«® ¹�¢«º® £® ¨�¹«»¼£�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶±²±Á ¼¡µÃ ±²°Ä ¦¢ ±²±´¹�ª £¼��º½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±°È ¦ É±²±±±Â¹ ®¦�£¤ ½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±°È ¦ É±²±±±ÊËÄ¢ £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶±²±±Ì ¼¡µÃ ±²±°Ä ¦¢ ±²±±´Ä¦ º ««£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶¼¡µÃ ±²±¶È ¦¢ ±²±±°³¢¾¼£»¼½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±±ÊÈ ¦ É±²±±±¶³¸ �¼£»¼½ ª�ª¢ « °̄±±²À �³¥ ±´µ¶Ìµ¶± ¶Á·°°¼¡µÃ ±²±ÊÈ ¦¢ ±²±¶³�§§¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶¼¡µÃ ±²±ÊÈ ¦¢ ±²±¶� ��½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶±²±Â ¼¡µÃ ±²±ÊÄ ¦¢ ±²±°Ã¦¢¾½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°±²±±±Â ¼¡µÃ ±²±±±ÊÄ ¦ É±²±±±¶¢̄�¡¢�¦®¦½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶±²±¶Á ¼¡µÃ ±²±´Ä ¦¢ ±²±±Ê¦̄ ¤» º ½ ¾ £®®�«¿¦¾ °̄ÂÊ²¶ ³Í¹¹ ±´µ¶Áµ¶± ¶Á·ÊÀ¼¡µÃ ±²±±¶È §¼¤±²±±±°�̄«ºÎ¾¦�»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Çµ¶± ¶±·ÂÁ¼¡µÃ ±²±ÊÈ ¦¢ ±²±¶ËÏ£¤Ð¦«½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±´È ¦ É±²±±±Ì¥�ª¢®® £»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶±²Ê ¼¡µÃ °Ä ¦¢ ±²́Æ¦«¦�£»¼½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±±ÊÈ ¦ É±²±±±¶ËÆ£«¿¦ ½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Çµ¶± ¶±·ÂÁ¼¡µÃ ±²±´È ¦¢ ±²±¶Ë© ¢̧««£»¼½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°¼¡µÃ ±²±±±ÊÈ ¦ É±²±±±¶È ¢�£»¼½ ¾£®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°±²±±±° ¼¡µÃ ±²±±±ÊÄ ¦ É±²±±±¶Í¢�¢¾£»¼½ ¾£®®�«¿¦¾ °̄±±²À �³¥ ±´µ¶Áµ¶± °°·Â¶¼¡µÃ ±²±´È ¦¢ ±²±±ÊËÑ£�¤½ ¾ £®®�«¿¦¾ °̄±±²Á �³¥Å¯Æ ±´µ°°µ¶± Ç·Â°±²±ÂÌ ¼¡µÃ ±²±±Ê ¦ É±²±±°Ë��������� ��� ������ ������ ����� ������� ��������������Ò¦ª ³ ¦̧¼£®ª  º ¨�Ó«»� £¾¦ Æ Â̄Ê±±ÓÅ³ ±´µ¶Àµ¶± ¶Â·°Ê¼¡µÃ ±²ÊÈ ¢Î¼±²¶ËÃ¢Î Ó£«ª  ¢ª £�� Æ¯ ´±´± Ä ±´µ¶¶µ¶± ¶°·°´ Ô «ÉËÃ¢Î Ó£«ª  ¢ª £�� Õ¹¤£¾ £É £¤¢ª £�� Æ¯ ´±´± Ä ±´µ¶°µ¶± ¶́ ·±± ÔÔ¡ËÃ¢Î Ó£«ª  ¢ª £�� Õ¹¤£¾ £É £¤¢ª £�� Æ¯ ´±´± Ä ±´µ¶°µ¶± Ç·°Ê ¦¢ ËÏ£ª  ¢ª¦µÏ£ª  £ª¦ ¢® Ï ´̄Ê´²° Å ¬°ÆÖÂ § ¦®¦ ¿¦¾ ±´µ°Ìµ¶± °°·Â´±²°± ¼¡µÃ ±²¶ §ÔÎ±²±°§¬ ×«¢ÎØ Æ Â̄Ê±±¬Ù Ä§¬ ±´µ¶Êµ¶± ±·±±À²± »�£ª® ±²¶¬ ÔÔ¤±²¶§¬ ¼¦¢®» ¦¾ ¢ª ±´µ¶Êµ¶± ±·±±°°²± ³ ±²¶ ÔÔ¤±²¶Ú¦®£¾»¦½ Ó£«ª¦ ¢Î«¦×©­ÆØ Û¶Á±³ Æ °̄ÊÂ±³ ±´µ¶¶µ¶± ¶Â·±°°± ¼¡µÃ °± ÔÔ¤¶±Ú¦®£¾»¦½ Ï��ÅÓ£«ª¦ ¢Î«¦ ×©ÆÆØÛ¶±Ê³ Æ °̄ÊÂ±­ ±´µ¶Ìµ¶± ¶Â·±´¶±Ì ¼¡µÃ °± ¢Î¼ÊË
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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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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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±SQOU

²ONORPQ ³O]RXRN[QRST ´µ¶··¶¸´·́ ·́ D··¹º·́ »´

¼sp �o||o�t}� trp�q �pvp }or t} {�vpp�p}r½ q{�u|pt~¾ j{�u|p �n o} xo}r{t}pv �{q ¿j�À�¿ o} �s{t} o� �zqro~� tr tq ¿j�Àl¿� |o��p~ t} upv �s{t} o� �zqro~� {}~ |{�p|q xst}�p~ o} xo}r{t}pvq¾¼sp x|tp}r �{q }or xo}r{xrp~¾
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kl�m �q rsp rvtu �|{}� �ov ägf uvpqp}r�
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YZ[\]^ cdZ]efaf
gh]iadj ka[^f
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ÜÞ§�Ñ ³́² ³́Í ³́É ³́º ß àWZ]bZ XZáZX \R âã]WV áVZX äZ̀ RX\b áRX åZ\]VWbæ
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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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