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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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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
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DEFGHEIGHJKLM NOPQRSST UVWXYZ[[ U\Z]^ _` âbcVa` _d\ZXefg hi jkljS mjkkn TTloplqT rstuvwsxy zsw{|}xyw{~���{}�
��� �������� �������� �����
��� =�:������ ��������

��������� ��� ������ ������ ����� ��� ��� ����¡������� �¢£¤¥¦§ ¨©¥¦ª§«§ ¬ ¨¦­®«©­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ®º»¼ ´µ³½ £¥¾´µ́ ¿ ´À»ÁÁ»Á́ ÁÂÃÄÄ¨¾§£©«Å ¯ °«§§±¦²£° ¢³´´µÂ ·̧ ¹Æ¢Ç ´µ́ ´È´ ®º»¼ ´µ́ ´³ ®§É´µ́ ´´Ê ´À»Á¶» Á́ ´Ã³ÈË±¾±©¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ´µÄÄ ®º»¼ ´ µ́ Ê £¥¾´µ́ Á ´À»ÁÄ»Á́ Á³Ã¿´¸¥¦Å«­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ¶ÁµÈ ®º»¼ Á £¥¾´µ³ ´À»ÁÁ»Á́ ÁÂÃÄÄ¸±ÌÌ£¾¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ®º»¼ ´ µ́ Ê½ £¥¾´µ́ Á ´À»ÁÁ»Á́ ÁÂÃÄÄ·¾±©¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ´ µ́ Ä ®º»¼ ´ µ́ ÊË £¥¾´µ́ ³ ´À»ÁÁ»Á́ ÁÂÃÄÄ¼£¥°¯ °«§§±¦²£° ¢³´´µÂ ·̧ ¹Æ¢Ç ®º»¼ ´µ́ ´´Ê½ ®§É´µ́ ´´Á ´À»Á¶» Á́ ´Ã³È¢¥º©£§«­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ÀÂµÊ ®º»¼ Á £¥¾´µ³ ´À»ÁÁ»Á́ ÁÂÃÄÄ¢¥©º¥©£§£¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ®º»¼ ´ µ́ ¿½ £¥¾´ µ́ ´Ê ´À»ÁÁ»Á́ ÁÂÃÄÄ¢±¦ªÍ°£©­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ´ µ́ ¿ ®º»¼ ´ µ́ ÊË £¥¾´µ́ Á ´À»ÁÄ»Á́ Á́ ÃÄÊ¹±¤¥§§«­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ Á¿µÈ ®º»¼ ³ £¥¾´µ¿ ´À»ÁÁ»Á́ ÁÂÃÄÄÇ£¦£©«­®¯ °«§§±¦²£° ¢³´´µÂ ·̧ ¹Æ¢Ç ´µ́ ÁÊ´ ®º»¼ ´µ́ ´´Ê ®§É´µ́ ´´Á ´À»Á¶» Á́ ´Ã³ÈÇ«¦«Å¥¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ÁÊµ³ ®º»¼ ³ £¥¾´µÄ ´À»ÁÁ»Á́ ÁÂÃÄÄÇ±°«­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ Á́ Ä ®º»¼ ³ £¥¾´µ¿ ´À»ÁÁ»Á́ ÁÂÃÄÄ½¾¥©«­®¯ °«§§±¦²£° ¢³´´µÂ ·̧ ¹Æ¢Ç ´µ́ ¶¿Ê ®º»¼ ´µ́ ´´Ê ®§É´µ́ ´´Á ´À»Á¶» Á́ ´Ã³ÈÎ¥©¥°«­®¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ´ µ́ Á¶ ®º»¼ ´ µ́ ¿Ë £¥¾´ µ́ ´Ê ´À»ÁÁ»Á́ ÁÂÃÄÄÏ«©Å¯ °«§§±¦²£° ¢³´´µ¶ ·̧ ¹ ®º»¼ ´ µ́ Ê½ £¥¾´µ́ Á ´À»ÁÁ»Á́ ÁÂÃÄÄ��������� ��� ������ ������ ����� ��� ��� ����¡������� �Ð£¤ ¸É£®«§¤ ¾ª ¬ ¨¦Ñ¥¦«©«¤ª ¥§ ¸¥¸Ò¿ Ç¢³¿³´Ë Æ Ó«¤¾¥¤«±©Ë«Å¥¾Í±©¥¤£ ¥§¸¥¸Ò¿ ³À¿ ®º»¼ ³´ ÔÔÅ³ ´À»´È» Á́ ´Ã́ ´¸¥¾Í±©¥¤£ ¥§ ¸¥¸Ò¿ ®º»¼ ³´½ ÔÔÅ³ ´À»´È» Á́ ´Ã́ ´Õª°¾±Ö«°£ ¥§ ¸¥¸Ò¿ ®º»¼ ³´½ ÔÔÅ³ ´À»´È» Á́ ´Ã́ ´Ó±¤¥¦ ¨¦Ñ¥¦«©«¤ª ³À¿ ®º»¼ ³´ ÔÔÅ³ ´À»´È» Á́ ´Ã́ ´¸¥¤«±©Æ¨©«±© Ë¥¦¥©Å£ ¸¥¦Å­¦¥¤«±©¸¥¤«±©Æ¨©«±© Ë¥¦¥©Å£ ÆÁµ́ × Å¥¦Å´À»³Ê» Á́ ´Ã́ ´Ç­® ±Ø ¨©«±©§ ÁÄµÊ ®£Ù»¼ ´µÊ Å¥¦Å´µÁ ´À»³Ê» Á́ ´Ã́ ´Ç­® ±Ø ¸¥¤«±©§ ÁÄµ³ ®£Ù»¼ ´µÊ Å¥¦Å´µÁ ´À»³Ê» Á́ ´Ã́ ´¸É¦±¾«°£ Ç¢ÄÊ´´¸¦ÆÚ ¿À ®º»¼ Ê ¥®¦ÁÛ ´À»Á¶»Á́ ÁÄÃÁ¶Ü¦­±¾«°£ Ç¢ÄÊ´´ÜÆ¸ ´µÄ ®º»¼ ´µÊË ÔÔÅ´µÁÛ ´À»Á¶»Á́ ÁÊ Ã́ ÂÝ«¤ ¾¥¤£»Ý«¤ ¾«¤£ ¥§ Ý ¢¿Ê¿µ³ Æ Õ³ÇÒÄ Ì¾£§£¾²£° ´µÂÈ ®º»¼ ´µÁ «¤Ñ´ µ́ ³Û ´À»ÁÂ»Á́ ÁÀÃ³ÊÝ«¤ ¾±º£©¯ ¥®®±©«¥ ¢¿Ê´µÁ Æ ¨­¤±®¥¤£° ¹É£©¥¤£ ®º»¼ ´µÊ½ «¤Ñ´µ́ ÊÛ ´À»Á¿»Á́ Á³ÃÊÊÞ£§«°­£¯ Ü«¦¤£¾¥Í¦£ßÓàÇá âÁÂ´¸ Ç¢³ÊÄ´¸ Â¶´ ®º»¼ ³´ ¦ÉÍÁ́ ´À»´Â»Á́ ÁÀÃÁÊÞ£§«°­£¯ Ý±©ÆÜ«¦¤£¾¥Í¦£ ßÓÇÇáâÁ́ Ê¸ Ç¢³ÊÄ´à ®º»¼ ³´½ ¤²°»Ô¦ØÊ ´À»´È»Á́ ÁÀÃÁÊÇ­¦Ø¥¤£ Ç¢ÄÊ´´ ÇÒÄÆà ¿È´ ®º»¼ Ê´ ¦ÉÍÁ́ ´À»ÁÀ» Á́ ÈÃÄ´Ç­¦Ø«°£ ¥§ Ç ¿¶Àµ³ Æ ¢£¤Éª¦£©£ Ë¦­£ ®º»¼ ´µÁ½ ÔÔÅ´ µ́ ³Û ´À»´È»Á́ Á¿Ã³ÀÓàÇ ßÅ¥¦Å­¦¥¤£°á ¸¥¦Å­¦¥¤«±© ÂÊÂ ®º»¼ Ê´ Å¥¦ÅÁ́ ´À»³Ê» Á́ ´Ã́ ´ÓàÇ ß¾¥¤«± Æ®£¥§­¾£°»Å¥¦Å­¦¥¤£°á ¸¥¦Å­¦¥¤«±© Áµ́ Á Å¥¦Å´À»³Ê» Á́ ´Ã́ ´ÞÚ¹·Ýµ́ ³ µ́ Àµ́ Ê µ́ Á ã ä[ âf^ \^å \̂ `V æça[Z åZ \̂ è d̂V\ f̀ åV\ é^ àZ[f ê
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ÕÖ»¹Ò·¶µ·¶Â·¶Æ·¶Ã × Ø] c̀h` ^`Ù`̂ bX ÚÛc]\ Ù\ `̂ Ü f̀X^ bh ÙX^ Ý`bc\]hÞ
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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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��������� ��� ������ ������ ����� ������� �����������������  ¡�¢£¤� ¥¦ §�¨©ª«©£¬£�¦ «¤  « ­® ¯°±®±²³ ´ µ£� ¥«� £¶¬³£·«¥ ¶̧¬«�� «¤ « ­® ±®¹ ¢º»¼ ±² ©¡¸± ²½»¾¿»¾² ²À²² «¥ ¶̧¬«�� «¤  « ­® ¹ ¢º»¼ ±²³ ©¡¸± ²½»¾¿»¾² ²À²²Á¦Â¥¶Ã£Â� «¤  « ­® ¢º»¼ ±²Ä ©¡¸± ²½»¾¿»¾² ²À²²µ¶�«© ¨©ª«©£¬£�¦ ±ÅÆ ¢º»¼ ±² ©¡¸± ²½»¾¿»¾² ²À²² «¥ ¶̧¬Ç �¶�«© ¶¥º«¬£·Èµ­ É ¯°½®¾²³ Å ¢º»¼ ½³ ··Ê¾Ë ²½»®²»¾² ¾ÌÀ¾¾ «�£¶¬́ ¨¬£¶¬ ³«©«¬·�  «©·Í©«� £¶¬ «� £¶¬́ ¨¬£¶¬ ³«©«¬·� ²Î² Ï ·«©·²Æ»²¿»¾² ²À²²¯Í¢ ¶Ð ¨¬£¶¬¤ ¾²Î¹ ¢�Ñ»¼ ²Î½ ·«©·²Î¾ ²Æ»²¿»¾² ²À²²¯Í¢ ¶Ð  «� £¶¬¤ ¾²Î¹ ¢�Ñ»¼ ²Î½ ·«©·²Î¾ ²Æ»²¿»¾² ²À²² ¡©¶¥£Â� ¯°Å½²² ©́ Ò ½¿ ¢º»¼ ½ «¢©¾Ë ²½»±½»¾² ¾®ÀÅ±Ó©Í¶¥£Â� ¯°Å½²²Ó́   ²ÎÅ ¢º»¼ ²Î½³ ÔÔ·²Î¾Ë ²½»¾¿»¾² ¾ÅÀ½ÅÕ£� ¥«��»Õ£� ¥£�� «¤ Õ °®½®Î± ´ Á±¯­Å Ê¥�¤�¥Ö�Â ²Î¹® ¢º»¼ ²Î¾ ÊÔ¸²Î²± ²½»±¹»¾² ²À²ÆÕ£� ¥¶º�¬Ç «¢¢¶¬£« °®½²Î¾ ´ ¨Í�¶¢«��Â ×¡�¬«�� ¢º»¼ ²Î½Ä ÊÔ¸²Î²½Ë ²½»±Ì»¾² ¾¹À¾ÌØ�¤£ÂÍ�Ç Ó£©��¥«¸©�ÈµÙ¯É Ú¾¹²  ¯°±½Å²  Æ¾² ¢º»¼ ±² ©¡¸¾² ²½»¾½»¾² ¾±À®¹Ø�¤£ÂÍ�Ç Õ¶¬́Ó£©��¥«¸©� Èµ¯¯ÉÚ¾²½  ¯°±½Å²Ù ¢º»¼ ±²Ä ©¡¸½Ë ²½»¾Ì»¾² ¾±ÀÅÅ¯Í©Ð«�� ¯°Å½²² ¯­Å´Ù ±²² ¢º»¼ ½² Ô ©Ð¾²Ë ²Æ»²¾»¾² ¾²À±¾¯Í©Ð £Â� «¤ ¯ ®ÌÆÎ± ´ °��¡¦ ©�¬� ³©Í� ¢º»¼ ²Î¾Ä ÔÔ·²Î²±Ë ²½»¾¹»¾² ¾±À²ÆµÙ¯ È·«©·Í©«��ÂÉ  «©·Í©«� £¶¬ Æ±Æ ¢º»¼ ½² ·«©·¾² ²Æ»²¿»¾² ²À²²µÙ¯ È¥«� £¶ ´¢�«¤Í¥�Â»·«©·Í©«��ÂÉ  «©·Í©«� £¶¬ ²Î¿Ì ·«©·²Æ»²¿»¾² ²À²²
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��������� ��� ������ ������ ����� ������� ���������������� ¡¢£ ¤¥¡¢¦£ §£ ¨�¤¢©ª§¥©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ª¶·¸ °±̄¹ �¡º°±°» °¼·¯°·½° °¾½̄¤º£�¥§¿ « ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â °±°½ÃÄ ª¶·¸ °±°°¯ �ºÅ°±°°°¼ °¼·¯À·½° À¾Ã°Æ¡º§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ °±°Ç° ª¶·¸ °±°¯ �¡º°±°°» °¼·¯°·½° ½²¾¼ÄÆ­º­¥« ¬§££­¢®�¬ �¯°°±² ³́ µ °±Ã½ ª¶·¸ °±°¼ �¡º°±°½ °¼·¯°·½° ½²¾¼Ä´¡¬ª§©ª« ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â ª¶·¸ °±°°°¼¹ �ºÅ°±°°°½ °¼·¯À·½° À¾Ã°´¡¢¿§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ¼Ä±Ä ª¶·¸ ½ �¡º°±̄ °¼·¯°·½° °¾½̄´�£§©ª« ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â ª¶·¸ °±°°½¹ �ºÅ°±°°°¯È °¼·¯À·½° À¾Ã°´Éº­ª§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ª¶·¸ °±°¼¹ �¡º°±°½ °¼·¯¼·½° ½½¾°²´­ÊÊ�º« ¬§££­¢®�¬ �¯°°±² ³́ µ °±°¯ ª¶·¸ °±°¼Æ �¡º°±°½ °¼·¯°·½° °¾½̄³º­¥« ¬§££­¢®�¬ �¯°°±² ³́ µ ª¶·¸ °±°¼¹ �¡º°±°¯ °¼·¯°·½° °¾½̄�̧¡¬« ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â ª¶·¸ °±°°°¼¹ �ºÅ°±°°°½ °¼·¯À·½° À¾Ã°�¡¶¥�£§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ½°½ ª¶·¸ ½ �¡º°±̄ °¼·¯°·½° °¾½̄�¡¥¶¡¥�£�« ¬§££­¢®�¬ �¯°°±² ³́ µ ª¶·¸ °±°»¹ �¡º°±°°¼ °¼·¯°·½° °¾½̄��º¿©º¦ « ¬ §££­¢®�¬ �¯Ã¼±½ ´Ë¤¤ ª¶·¸ °±°°½¹ Êª¿°±°°°¯È °¼·¯¼·½° ¯» ¾̄ »�­¢¦Ì¬�¥©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ °±°½ ª¶·¸ °±°¼Æ �¡º°±°½ °¼·¯°·½° ½²¾¼ÄÍ§¿Î�¢« ¬§££­¢®�¬ �¯°°±² ³́ µ °±°¼ ª¶·¸ °±°¼Æ �¡º°±°½ °¼·¯°·½° °¾½̄µ­ ¡££ §©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ½²±̄ ª¶·¸ ¯ �¡º°±» °¼·¯°·½° °¾½̄Â�¢�¥§©ª« ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â °±°½Ç° ª¶·¸ °±°°°¼ �ºÅ°±°°°½ °¼·¯À·½° À¾Ã°Â§¢§¿¡« ¬ §££­¢®�¬ �¯°°±² ³́ µ ½¼±Ä ª¶·¸ ¯ �¡º°±Ã °¼·¯°·½° °¾½̄Â­¬§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ ²Ã±Ã ª¶·¸ ¯ �¡º°±» °¼·¯°·½° °¾½̄¹º¡¥§©ª« ¬§££­¢®�¬ �¯°°±À ³́ µÁ�Â °±°ÃÃ² ª¶·¸ °±°°°¼ �ºÅ°±°°°½ °¼·¯À·½° À¾Ã°Ë¡¥¡¬§©ª« ¬§££­¢®�¬ �¯°°±² ³́ µ °±°»° ª¶·¸ °±°»Æ �¡º°±°°¼ °¼·¯°·½° ½²¾¼ÄÏ§¥¿ « ¬ §££­¢®�¬ �¯°°±² ³́ µ ª¶·¸ °±°¼¹ �¡º°±°½ °¼·¯°·½° °¾½̄
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��������� ��� ������ ������ ����� ������� ����������������  ¡¢�£¤¥  ¦§ ¨�©ª«¬ª¤­¤ § ¬¥ ¡¬¡®¯ °±²¯²³´ µ ¶¤  ¦¬  ¤·­´¤̧ ¬¦¹·­¬ � ¬¥¡¬¡®¯ ¯ºº £»¼½ ²³ ª¢¹² ³¾¼¿º¼¿³ ³À³³¡¬¦¹·­¬ � ¬¥ ¡¬¡®¯ ¿³ £»¼½ ²³´ ª¢¹² ³¾¼¿º¼¿³ ³À³³Á§Â¦·Ã¤Â� ¬¥ ¡¬¡®¯ £»¼½ ²³Ä ª¢¹² ³¾¼¿º¼¿³ ³À³³¶· ¬ª ©ª«¬ª¤­¤ § Å³º £»¼½ ²³ ª¢¹² ³¾¼¿º¼¿³ ³À³³¡¬¦¹·­Æ  · ¬ª ·¦»¬­¤̧Ç¶®¡È °±¾¯¿³´ É £»¼½ ¾ ¸¸Ê¿Ë ³¾¼¯³¼¿³ ¿ÉÀÅÌ¡¬ ¤·­µ©­¤·­ ¬́ ª¬­̧ � ¡¬ª̧ Íª¬  ¤·­¡¬  ¤·­µ©­¤·­ ¬́ ª¬­̧ � ¿ÎÅ Ï ¸¬ª̧³Ì¼³º¼¿³ ³À³³°Í£ ·Ð ©­¤·­¥ ¿ÅÎÌ £�Ñ¼½ ³Î¾ ¸¬ª̧³Î¿ ³Ì¼³º¼¿³ ³À³³°Í£ ·Ð ¡¬  ¤·­¥ ¿¾Î³ £�Ñ¼½ ³Î¾ ¸¬ª̧³Î¿ ³Ì¼³º¼¿³ ³À³³¡¢ª·¦¤Â� °±Å¾³³¡ªµÒ Ó³ £»¼½ ¾ ¬£ª¿Ë ³¾¼²¾¼¿³ ¿̄ ÀÅ²ÔªÍ·¦¤Â� °±Å¾³³Ôµ¡ ³ÎÅ £»¼½ ³Î¾´ ÕÕ¸³Î¿Ë ³¾¼¿º¼¿³ ¿¾À³ÓÖ¤  ¦¬ �¼Ö¤  ¦¤ � ¬¥ Ö ±¯¾¯Î² µ Á²°®Å Ê¦�¥�¦×�Â ÓÎ³Ó £»¼½ ³ÎÅ ÊÕ¹³Î³Ó ³¾¼²Ó¼¿³ ¿À¿¿Ö¤  ¦·»�­Æ ¬££·­¤¬ ±¯¾³Î¿ µ ©Í ·£¬ �Â Ø¢�­¬ � £»¼½ ³Î¾Ä ÊÕ¹³Î³¾Ë ³¾¼²É¼¿³ ¿ÓÀ²³Ù�¥¤ÂÍ�Æ Ô¤ª �¦¬¹ª�Ç¶Ú°È Û¿Ó³¡ °±²¾Å³¡ Ó²³ £»¼½ ²³ ª¢¹¿³ ³¾¼¿¾¼¿³ ¿²ÀÅ³Ù�¥¤ÂÍ�Æ Ö·­µÔ¤ª �¦¬¹ª� Ç¶°°ÈÛ¿³¾¡ °±²¾Å³Ú £»¼½ ²³Ä ª¢¹¾Ë ³¾¼¿É¼¿³ ¿²ÀÅÌ°ÍªÐ¬ � °±Å¾³³ °®ÅµÚ ²³³ £»¼½ ¾³ Õ ªÐ¿³Ë ³Ì¼³¿¼¿³ ¿³À²Å°ÍªÐ ¤Â� ¬¥ ° ¯ÉÌÎ² µ ±� ¢§ ª�­� ´ªÍ� £»¼½ ³Î¿Ä ÕÕ¸³Î³²Ë ³¾¼¿Ó¼¿³ ¿²À³º¶Ú° Ç̧ ¬ ª̧ Íª¬ �ÂÈ ¡¬ª̧ Íª¬  ¤·­ ÉºÓ £»¼½ ¾³ ¸¬ª̧¿³ ³Ì¼³º¼¿³ ³À³³¶Ú° Ç¦¬  ¤· µ£�¬¥Í¦�Â¼¸¬ ª̧ Íª¬ �ÂÈ ¡¬ª̧ Íª¬  ¤·­ ¿Î³¯ ¸¬ª̧³Ì¼³º¼¿³ ³À³³
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��������� ��� ������ ������ ����� ������� ���� ���������¡¢£¤¥¦ § ¤̈ ¥©¦ ª¦ «�§¥¬­ª¨¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ²́¼ ¢¤½³ ³́¾ ³¿º²³ºÀ³ ³Á²À§½¦¢¨ªÂ ® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ³ ³́ÀÆµ ­¹º» ³ ³́³² ¢½Ç³ ³́³³¿ ³¿º²ÃºÀ³ ÃÁ¿µÈ¤½ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ³ ³́ÉÀ ­¹º» ³ ³́² ¢¤½³ ³́³¾ ³¿º²³ºÀ³ ÀÃÁÀÉÈ°½°¨® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ³ ǼÀ ­¹º» ³ ³́¿ ¢¤½³ ³́À ³¿º²³ºÀ³ ÀÃÁÀÉ·¤¯­ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ­¹º» ³ ³́³³¿¼ ¢½Ç³ ³́³³À ³¿º²ÃºÀ³ ÃÁ¿µ·¤¥Âª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ É³´À ­¹º» À ¢¤½³ ²́ ³¿º²³ºÀ³ ³Á²À·¢¦ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ­¹º» ³ ³́³À¼ ¢½Ç³ ³́³³²Ê ³¿º²ÃºÀ³ ÃÁ¿µ·Ë½°­ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ³́¿¼ ¢¤½³ ³́À ³¿º²¿ºÀ³ ÀÀÁ²²·°ÌÌ¢½® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ³ ³́² ­¹º» ³ ³́¿È ¢¤½³ ³́À ³¿º²³ºÀ³ ³Á²À¶½°¨® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ³́¿¼ ¢¤½³ ³́² ³¿º²³ºÀ³ ³Á²À»¢¤¯® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ­¹º» ³ ³́³³¿¼ ¢½Ç³ ³́³³À ³¿º²ÃºÀ³ ÃÁ¿µ¡¤¹ ¢̈¦ ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ À³³ ­¹º» À ¢¤½³ ²́ ³¿º²³ºÀ³ ³Á²À¡¤ ¹̈¤ ¢̈¦¢® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ³́¾¼ ¢¤½³ ³́³¿ ³¿º²³ºÀ³ ³Á²À¡¢½Â¬½© ® ¯ ª¦¦°¥±¢¯ ¡²Æ¿´À ·Í§§ ­¹º» ³ ³́³À¼ Ì­Â³ ³́³³²Ê ³¿º²¿ºÀ³ ²¾Á¾³¡°¥© Î̄ ¢¨¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ³́¿¼ ¢¤½³ ³́À ³¿º²³ºÀ³ ÀÃÁÀÉÏªÂÐ¢¥® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ³ ³́Æ ­¹º» ³ ³́¿È ¢¤½³ ³́À ³¿º²³ºÀ³ ³Á²À°̧£¤¦¦ ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ÀÉ Ã́ ­¹º» ² ¢¤½³ ¾́ ³¿º²³ºÀ³ ³Á²ÀÅ¢¥¢¨ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ³ ³́ÀÉ² ­¹º» ³ ³́³³¿ ¢½Ç³ ³́³³À ³¿º²ÃºÀ³ ÃÁ¿µÅª¥ªÂ¤® ¯ ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ÀÉ ³́ ­¹º» ² ¢¤½³ Ǽ ³¿º²³ºÀ³ ³Á²ÀÅ°¯ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ µµ ²́ ­¹º» ² ¢¤½³ ¾́ ³¿º²³ºÀ³ ³Á²À¼½¤¨ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ Ã́ ¶· Ä̧¡Å ³ ³́ÆÆÃ ­¹º» ³ ³́³³¿ ¢½Ç³ ³́³³À ³¿º²ÃºÀ³ ÃÁ¿µÍ¤ ¤̈¯ª¬­® ¯ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ³ ³́²Ã ­¹º» ³ ³́¾È ¢¤½³ ³́³¿ ³¿º²³ºÀ³ ÀÃÁÀÉÑª Â̈ ® ¯ ª¦¦°¥±¢¯ ¡²³³ µ́ ¶·¸ ­¹º» ³ ³́¿¼ ¢¤½³ ³́À ³¿º²³ºÀ³ ³Á²À
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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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Ö×�ÒØtsutsÙtsrtsu

Page 21 of 39



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMKNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijfk lhmnfopqmf rstuv wxyz{ |}~������� �� �������� ��������� ��������� ����� ������������ ���� ��¡¢��¡ �������£¤¥y¥¦y§¨©ª«ª¬«­®¯̈ °±²³±²³° ³ª µ́±®¯̈ ¶ ·ª° ª°¸¹²º¨©ª«ª¬«­º»¼¨ °±²³±²³° ³ª µ́½ ­¬¾½º»¼¨ ®»¿µ¬³¬ª ª¬½ «° ³ª°¸¹²ºª½°º«ª³¬¬·°µÀ¶® °±²³±²³° ³ª ±́± ³°¬°À¶® ³°µ« °¾ª¸¹²º ª°efghijfk ÁÂÃÄlhmnfopqmf rsuuv wxzÅ{ |}~���Æ��� �� �������� ��������� ��������� ����� ������������ ���� ��¡¢��¡ �������£¤¥y¥Å¥Å¨©ª«ª±ª±®¯̈ °±²³Ç²³° ³ª´³½®¯̈ ¶ ·³± ³±¸¹²º¨©ª«ª±ª±º»¼¨ °±²³Ç²³° ³ª´³Ç ­µ¾«º»¼¨ ®»¿µ¬³¬ª ³±° «° ³ª°¸¹²º³½°º«ª³¬±·°ªÀ¶® ÈÉ°±²³Ç²³° ³µ °́° ¶À¶® ¶ °¸¹²º ª°ufmfÃhjÊk ihggÂmËfi }~��ÌÍ Î�ÏÐ}|��� �� �������� ��������� ��������� ����� ������������ ���� ��¡¢��¡ �������£¤¥yÑ¥¦¦¨©ª«µª¬¬Ò»Ó °±²ª«²³° « ª́µ ³°ª¾±Ò»Ó Ô¼³°°µª­·ª ¾°±³ª± ­° ³³°¸¹²º¾°±¨©ª«µª¬¬Ò»¯ °±²ª«²³° « ª́ÇÒ»¯ ¶ ·°¾°°°ªª °¾°°°ªª¸¹²º¨©ª«µª¬¬®ÕÓ °±²ª«²³° « µ́° ³°µ¾­®ÕÓ Ô¼³°°±³­·¬ ¾°°°ª½ Ç° ³µ°¸¹²º¾°°°ª±°ª±¨©ª«µª¬¬ºÖ¯ °±²ª«²³° « µ́µ «­¾ÇºÖ¯ Ô¼³°°±ªÇ·ª ¾°¬¬­ «± ³³±¸¹²º¾°±°°±º«ª³¬ª·°µÉ¼ °±²ª«²³° « ¬́Ç ¾°¬±± ­±¾³É¼ Ô¼³°°±ªÇ·ª ¾°­µ³³ Ç° ³µ°¸¹²º¾°±°°±º«ª³¬ª·°µÉ¼À °±²ª«²³° « ±́° ¾°¬±± ­«¾­É¼À Ô¼³°°±ªÇ·ª ¾°­±°ª ª¾°µÇ° ³µ°¸¹²º ª°¾°±°°±¨©ª«µª¬¬»»Ó³ °±²ª«²³° ­ °́° ­­¾µ»»Ó Ô¼³°°±³°·¬ ¾ª¬«± ­° ³³°¸¹²º¾ª±°ª±¨©ª«µª¬¬»»¯³ °±²ª«²³° ­ °́µ»»¯ ¾°°°³ª ·°¾°°°µ °¾°°°µ¸¹²º¨©ª«µª¬¬»»Óª °±²ª«²³° ­ ¬́° ­­¾Ç»»Ó Ô¼³°°±³°·¬ ¾ª¬­¬ ­° ³³°¸¹²º¾ª±°ª±¨©ª«µª¬¬»» ª̄ °±²ª«²³° ­ ¬́µ»»¯ ¾°°°³Ç ·°¾°°°µ °¾°°°µ¸¹²º¨©ª«µª¬¬»»Óµ °±²ª«²³° ³°´³Ç ­«¾µ»»Ó Ô¼³°°±³°·¬ ¾ª¬±­ ­° ³³°¸¹²º¾ª±°ª±¨©ª«µª¬¬»» µ̄ °±²ª«²³° ³° ª́³»»¯ ¾°°°³« ·°¾°°°µ °¾°°°µ¸¹²ºuhmh×pk ihggÂmËfi }~��ÌØ Î�Ï��� �� �������� ��������� ��������� ����� ������������ ���� ��¡¢��¡ �������£¤¥y¥Ùzz¨©ª«ªÇ°°Ò»Ó °±²³­²³° ªµ µ́« ­±¾­Ò»Ó ÒÒ³°°±³°·³ ¬³¾°µ ­± ³°±¸¹²º¬ª¾«¨©ª«ªÇ°°Ò»¯ °±²³­²³° ªµ ¬́ªÒ»¯ ¶ ·³¾ª ³¾ª¸¹²º¨©ª«ªÇ°°®ÕÓ °±²³­²³° ªµ ¬́± ­Ç¾ª®ÕÓ ÒÒ³°°¬ª³·ª ª¾°« Ç° ³µ°¸¹²ºª¾³¬¨©ª«ªÇ°°¼Ò» °±²³­²³° ªµ ¬́« ­¬¾¬¼Ò» ÒÒ³°°±°Ç·³ ª¾°ª «° ³ª°¸¹²ºª¾³¬¨©ª«ªÇ°°ºÖ¯ °±²³­²³° ªµ ±́¬ ³°°¾¬ºÖ¯ ÒÒ³°°¬µ°·ª ª³¾¬­ «± ³³±¸¹²ºª³¾¬º«ª³ª½·°³É¼ °±²ª°²³° ° °́° ³¬¾­ ­µ¾½É¼ ÒÒ³°°¬µ°·ª µ¬¾­ª «± ³³±¸¹²ºª³¾¬º«ª³ª½·°³É¼À °±²ª°²³° ° °́µ ³¬¾­ ­¬É¼À ÒÒ³°°¬µ°·ª µ±¾°³ °¾ª½«± ³³±¸¹²º ª°ª³¾¬¨©ª«ªÇ°°»»Ó³ °±²ª°²³° ° ª́¬ ­±¾³»»Ó ÒÒ³°°±³°·ª ª°¾µ½ ­° ³³°¸¹²ºª³¾¬¨©ª«ªÇ°°»»¯³ °±²ª°²³° ° ª́Ç»»¯ ¶ ·³¾ª ³¾ª¸¹²º¨©ª«ªÇ°°»»Óª °±²ª°²³° ³ °́³ ­±¾Ç»»Ó ÒÒ³°°±³°·ª ª°¾¬« ­° ³³°¸¹²ºª³¾¬¨©ª«ªÇ°°»» ª̄ °±²ª°²³° ³ °́¬»»¯ ¶ ·³¾ª ³¾ª¸¹²º¨©ª«ªÇ°°»»Óµ °±²ª°²³° ³ ª́ª ­±¾­»»Ó ÒÒ³°°±³°·ª ª°¾±µ ­° ³³°¸¹²ºª³¾¬¨©ª«ªÇ°°»» µ̄ °±²ª°²³° ³ ª́±»»¯ ¶ ·³¾ª ³¾ª¸¹²º
ÚÛÏÎÜÌ�ÝÌ�ÞÌ��Ì�Ý

Page 22 of 39



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMKNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijk ghllfmnog pqrrst uvwxyz {| x}~����� ����~���� ��~������ ����� ��|���}����� �}����y���y� ������y���������� ¡ ¢££¤¥¦ £§¨©ª¨©£  «¬«¡ ©££­®¤¥¦ ¤¤©££§©£¯© ©££­® ª§ ©£§°±¨²©££�� ¡ ¢££¤¥³ £§¨©ª¨©£  «¬® ¤¥³ ´ ¯£­ª £­ª°±¨²�� ¡ ¢££µ¶¦ £§¨©ª¨©£  «¬®§ ©©£­¢µ¶¦ ¤¤©££® ©̄   ©­·· ¢£ ©«£°±¨²©­§�� ¡ ¢££¸¤¥ £§¨©ª¨©£  «¬®¡ ©£®¸¤¥ ¤¤©££§£¢¯© ©­§· ¡£ © £°±¨²©­§�� ¡ ¢££²¹³ £§¨©ª¨©£  «¬§® ©£©­¢²¹³ ¤¤©££®«£¯  ©£©­¢  ¡§ ©©§°±¨²©££­£©¡²¡ © ·¯£©º¸ £§¨ £¨©£ £¬££  ¡­ª ª§­§º¸ ¤¤©££®«£¯  © ®­®§ ¡§ ©©§°±¨²©££­£©¡²¡ © ·¯£©º¸» £§¨ £¨©£ £¬£«  ¡­ª ©£«­·º¸» ¤¤©££®«£¯  ©« ­§© ·­ ¢¡§ ©©§°±¨²  £©££­£©¡�� ¡ ¢££¥¥¦© £§¨ £¨©£ £¬ ® ©£·­ª¥¥¦ ¤¤©££§©£¯  §«­®¢ ª£ ©©£°±¨²§£�� ¡ ¢££¥¥³© £§¨ £¨©£ £¬ ¢¥¥³ ´ ¯£­ª £­ª°±¨²�� ¡ ¢££¥¥³  £§¨ £¨©£ ©¬£®¥¥³ ­¡® ¯£­ª £­ª°±¨²�� ¡ ¢££¥¥¦« £§¨ £¨©£ ©¬   ©£ª­©¥¥¦ ¤¤©££§©£¯  §®­§· ª£ ©©£°±¨²§£�� ¡ ¢££¥¥³« £§¨ £¨©£ ©¬ §¥¥³ ´ ¯£­ª £­ª°±¨²eim¼½¾o ¿pÀÁrr ¿ÂÀÃÄxyz {| x}~����� ����~���� ��~������ ����� ��|���}����� �}����y���y� ������y����ÅÅ�Å�� ¡««¢«µ³� £·¨£©̈ ©£ ©£¬©§µ³� ´ ¯«£ «£°±¨²�� ¡««¢«²¥¸� £·¨£©̈ ©£ ©£¬©¡ ©£¢²¥¸� �¥©££§£®¯  ©£¢ ¡£ © £°±¨²©££²¡  ·¢¯£®»´µ Æº£·¨£ ©̈ ©£ ©£¬§© ·£»´µ ®ª  £­ °±¨²  £����Å�ÇÈ�� ¡«¢ª§µ³� £·¨£¢¨©£ ©£¬®§µ³� ´ ¯«£ «£°±¨²�� ¡«¢ª§²¥¸� £·¨£¢¨©£ ©£¬®· ©£«²¥¸� �¥©££§£®¯  ©£« ¡£ © £°±¨²©££²¡ ®£ª¯£·»´µ Æº£·¨£¢¨©£ ©©¬£¢  £»´µ ©  §£°±¨²  £eim¼hgo ½l e ÉtÊsq Ã pËÌÍÎ ÏËÐË ÑÏÒËxyz {| x}~����� ����~���� ��~������ ����� ��|���}����� �}����y���y� ������y�����Ó�Ó�� ¡ ·£·¤¥¦ £§¨©¡¨©£ ©©¬«§ ©£¡­«¤¥¦ �¥©££§©¡¯§ ­«¢® ª£ ©©£°±¨²­«®§«®�� ¡ ·£·¤¥³ £§¨©¡¨©£ ©©¬«¡¤¥³ ´ ¯£­£· £­£·°±¨²�� ¡ ·£·²¹³ £§¨©¡¨©£ ©©¬®© ª£­ ²¹³ �¥©££§©¡¯¡ ­  « ¡£ © £°±¨²­ ®¢©£·¢²¡ ©®©̄ £©º¸ £§¨©¡¨©£ ©©¬®¡ ´ ¢ª­¢º¸ �¥©££§©¡¯¡ ­©ª¢ ¢§ © §°±¨²­ ®¢©£·¢²¡ ©®©̄ £©»´µ Æº£§¨©¡¨©£ ©©¬§  ´»´µ ´ £°±¨²  £�� ¡ ·£·¥¥¦© £§¨©¡¨©£ © ¬©· ªª­¡¥¥¦ �¥©££§©¡¯· ­©¡§ ª£ ©©£°±¨²­©¡§««�� ¡ ·£·¥¥³© £§¨©¡¨©£ © ¬©ª¥¥³ ´ ¯£­£· £­£·°±¨²�� ¡ ·£·¥¥¦  £§¨©¡¨©£ © ¬§¢ ªª­«¥¥¦ �¥©££§©¡¯· ­©¡® ª£ ©©£°±¨²­©¡§««�� ¡ ·£·¥¥³  £§¨©¡¨©£ ©«¬£©¥¥³ ´ ¯£­£· £­£·°±¨²�� ¡ ·£·¥¥¦« £§¨©¡¨©£ ©«¬©¡ ªª­«¥¥¦ �¥©££§©¡¯· ­©¡® ª£ ©©£°±¨²­©¡§««�� ¡ ·£·¥¥³« £§¨©¡¨©£ ©«¬ ©¥¥³ ´ ¯£­£· £­£·°±¨²

ÔÕwuÖsr×srÊsrÁsr×
Page 23 of 39



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789::31;<=> ?@ABCDE FGH IJKLMKNOPQRS TUPVW XPWYUQZPW [YQ\YQ]^_YO?@ABCDE FGH ?F`a` bFGcdefghijkl minnopqrm stuuvw xyz{s|}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� ¡�¢¢£¤¥¦§¥¨¨©ª« ¬­®¥¦® ¬̄ ¦ °¥§ ¬̄¨ ±²©ª« ³´ ¬̄¬§¥µ¶¥ ±¬­¥§ µ¬ ¯ ¬̄·¸®¹±¬­£¤¥¦§¥¨¨©ªº ¬­®¥¦® ¬̄ ¦ °¥»©ªº ¼ ¶¬±¬¬¬¥¥ ¬±¬¬¬¥¥·¸®¹£¤¥¦§¥¨¨½¾« ¬­®¥¦® ¬̄ ¦ °§¬ µ¨½¾« ³´ ¬̄¬­ µ̄¶¨ ±¬¬¬¨» »¬ §̄¬·¸®¹±¬¬¬­£¤¥¦§¥¨¨¹¿º ¬­®¥¦® ¬̄ ¦ °§§ µµ±§¹¿º ³´ ¬̄¬­¥»¶¥ ±¬¨µ²¨ ¦­ ¯ ­̄·¸®¹±¬­¹¦¥¯̈ ¥¶¬§À´ ¬­®¥¦® ¬̄ ¦ °̈ » ±¬¥­¯ ¯¯¯±­À´ ³´ ¬̄¬­¥»¶¥ ±¬¦¬¦¨ »¬ §̄¬·¸®¹±¬­¹¦¥¯̈ ¥¶¬§À´Á ¬­®¥¦® ¬̄ ¦ °­¬ ±¬¥­¯ ¯ ¥̄ ±²À´Á ³´ ¬̄¬­¥»¶¥ ±¬¦¯̈ ¬±²µ»¬ §̄¬·¸®¹ ¥¬±¬­£¤¥¦§¥¨¨ªª«¯ ¬­®¥¦® ¬̄ µ °¬¬ ¬̄¯±¯ªª« ³´ ¬̄¬­ ¬̄¶¨ ± ¬̄¯¯ µ¬ ¯ ¬̄·¸®¹±¯£¤¥¦§¥¨¨ªªº¯ ¬­®¥¦® ¬̄ µ °¬§ªªº ¼ ¶¬±¬¬¬§ ¬±¬¬¬§·¸®¹£¤¥¦§¥¨¨ªª«¥ ¬­®¥¦® ¬̄ µ °̈ ¬ µ»±²ªª« ³´ ¬̄¬­ ¬̄¶¨ ±¬µ»² µ¬ ¯ ¬̄·¸®¹±¯£¤¥¦§¥¨¨ªªº¥ ¬­®¥¦® ¬̄ µ °̈ §ªªº ¼ ¶¬±¬¬¬§ ¬±¬¬¬§·¸®¹£¤¥¦§¥¨¨ªª«§ ¬­®¥¦® ¬̄ ¬̄ ° »̄ µ»±­ªª« ³´ ¬̄¬­ ¬̄¶¨ ±¬µ»¨µ µ¬ ¯ ¬̄·¸®¹±¯£¤¥¦§¥¨¨ªªº§ ¬­®¥¦® ¬̄ ¬̄ °¥¯ªªº ¼ ¶¬±¬¬¬§ ¬±¬¬¬§·¸®¹Âghgmijkl minnopqrm stuuvÃ xyz}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� �ÄÅ�£¤¥¦¥»­¥©ª« ¬­®¥¬® ¬̄ »̄ °§¬ µ»©ª« ©© ¬̄¬­ ¬̄¶¯ ¯±µ§µµ µ­ ¬̄­·¸®¹¥£¤¥¦¥»­¥©ªº ¬­®¥¬® ¬̄ »̄ °§§©ªº ¼ ¶¬±¬ ­̄ ¬ ±¬ ­̄·¸®¹£¤¥¦¥»­¥½¾« ¬­®¥¬® ¬̄ »̄ °§² »¬±̈½¾« ©© ¬̄¬¨¥ ¶̄¥ ±¬ »̄² »¬ §̄¬·¸®¹±¬¥­£¤¥¦¥»­¥´©ª ¬­®¥¬® ¬̄ »̄ °§µ ¯ §̄ ±¥´©ª ©© ¬̄¬­¬»¶¯ ±¯ §̄¥ ¦¬ ¥̄¬·¸®¹±¯£¤¥¦¥»­¥¹¿º ¬­®¥¬® ¬̄ »̄ °̈ ² ¬̄¨ ±²¹¿º ©© ¬̄¬­ ¦̄¶¥ ±­¥§¥ ¦­ ¯ ­̄·¸®¹±­¹¦¥¯̈ ¥¶¬ À̄´ ¬­®¥¬® ¬̄ »̄ °­§ ±¬¥¨ ¬̄¥ ±¦À´ ©© ¬̄¬­ ¦̄¶¥ ±­§»¦ ¦­ ¯ ­̄·¸®¹±­¹¦¥¯̈ ¥¶¬ À̄´Á ¬­®¥¬® ¬̄ »̄ °­² ±¬¥¨ ¬̄¨ ±²À´Á ©© ¬̄¬­ ¦̄¶¥ ±­¨»¯ ¯±»¯¦­ ¯ ­̄·¸®¹ ¥¬±­£¤¥¦¥»­¥ªª«¯ ¬­®¥¬® ¬̄ ¦̄ °¬µ µ¦±§ªª« ©© ¬̄¬­ ¬̄¶¥ ±µ¦¥­ µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»­¥ªªº¯ ¬­®¥¬® ¬̄ ¦̄ ° ¥̄ªªº ¼ ¶¬±¬ ­̄ ¬ ±¬ ­̄·¸®¹£¤¥¦¥»­¥ªª«¥ ¬­®¥¬® ¬̄ ¦̄ °̈ ¦ µ¦±²ªª« ©© ¬̄¬­ ¬̄¶¥ ±µ¦²¥ µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»­¥ªªº¥ ¬­®¥¬® ¬̄ ¦̄ °­¥ªªº ¼ ¶¬±¬ ­̄ ¬ ±¬ ­̄·¸®¹£¤¥¦¥»­¥ªª«§ ¬­®¥¬® ¬̄ µ̄ ° ­̄ ¬̄¬ ±­ªª« ©© ¬̄¬­ ¬̄¶¥ ¯±¬¬­ µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»­¥ªªº§ ¬­®¥¬® ¬̄ µ̄ ° ¦̄ªªº ¼ ¶¬±¬ ­̄ ¬ ±¬ ­̄·¸®¹ÆihÇl minnopqrm stuuvÃ xyz}~� �� }������� ��������� ��������� ����� ������������ ������~���~� ������~��� �ÄÈÈ£¤¥¦¥»¬¬©ª« ¬­® µ̄® ¬̄ ¥§°§¦ µ¦±§©ª« ©© ¬̄¬­ ¬̄¶¯ ¯±µ²­ µ­ ¬̄­·¸®¹¥£¤¥¦¥»¬¬©ªº ¬­® µ̄® ¬̄ ¥§ °̈ ¥©ªº ¼ ¶¬±¬§ ¬±¬§·¸®¹£¤¥¦¥»¬¬½¾« ¬­® µ̄® ¬̄ ¥§ °̈ ­ ¯ ¬̄½¾« ©© ¬̄¬¨¥ ¶̄¥ ±¬­­ »¬ §̄¬·¸®¹±¬­£¤¥¦¥»¬¬´©ª ¬­® µ̄® ¬̄ ¥§ °̈ ¦ ¯ ­̄´©ª ©© ¬̄¬­¬»¶¯ ±¯ ­̄ ¦¬ ¥̄¬·¸®¹±¯£¤¥¦¥»¬¬¹¿º ¬­® µ̄® ¬̄ ¥§°­¨ ¬̄§ ±¦¹¿º ©© ¬̄¬¨§¬¶¥ ±­ µ̄ ¦­ ¯ ­̄·¸®¹±­¹¦¥ ¥̄²¶¬ À̄´ ¬­®¥¬® ¬̄ ¬ °¬¬ ±§¯ µ­±²À´ ©© ¬̄¬¨§¬¶¥ ±»¦¦ ¦­ ¯ ­̄·¸®¹±­¹¦¥ ¥̄²¶¬ À̄´Á ¬­®¥¬® ¬̄ ¬ °¬§ ±§¯ ¬̄§ ±̈À´Á ©© ¬̄¬¨§¬¶¥ ±¦¥» ¨±¦§¦­ ¯ ­̄·¸®¹ ¥¬±­£¤¥¦¥»¬¬ªª«¯ ¬­®¥¬® ¬̄ ¬ °¥¨ µ»±»ªª« ©© ¬̄¬­ ¬̄¶¥ ±µ»» µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»¬¬ªªº¯ ¬­®¥¬® ¬̄ ¬ °¥»ªªº ¼ ¶¬±¬§ ¬±¬§·¸®¹£¤¥¦¥»¬¬ªª«¥ ¬­®¥¬® ¬̄ ¯°¬¯ ¬̄¥ ±­ªª« ©© ¬̄¬­ ¬̄¶¥ ¯±¬¥­ µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»¬¬ªªº¥ ¬­®¥¬® ¬̄ ¯°¬¨ªªº ¼ ¶¬±¬§ ¬±¬§·¸®¹£¤¥¦¥»¬¬ªª«§ ¬­®¥¬® ¬̄ ¯°¥¥ ¬̄¥ ±¥ªª« ©© ¬̄¬­ ¬̄¶¥ ¯±¬¥¥ µ¬ ¯ ¬̄·¸®¹¯£¤¥¦¥»¬¬ªªº§ ¬­®¥¬® ¬̄ ¯°¥­ªªº ¼ ¶¬±¬§ ¬±¬§·¸®¹ÉÊzxËvuÌvuÍvuÎvuÌ
Page 24 of 39



BD[
������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789/:9:;<3=4>491 ?9@018ABC DEFGHIJ KLM NOPQRPSTUVWX YZU[\ ]U\^ZV_U\ `^Va^Vbcd^Tefg hi jekelmnmk opeq imrfkhjnhstlmnusivskwtpl xy z{|}~{�� �}� {���{� ��{ ����{ }� ����{ �����|��{ ��� }�����{}� ��{ �||{����|{ ������ � ��{ z����� ������ ��{�||{����|{ ������ �x�������yyx{�|��� � ����}�~{�q��������  ¡�¢£¤�¥ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x�£�¤­���¨}�� �}��� }�®���| ¦¯°�§ ¡�¢£�¥± x� x����ª ����{ �{|}~{�� ��� �}�� ��{ �{|}~{�� }� ��{���}|���{� |}���}� �����{ ¦«�¬ }� «²­§ ��� �||{���¨�{ �¬x��¤¤��³´���}���{ ¡�¢£¤�¥ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x��¤¤²³�²��}���{ ¡�¢�µ±¤ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�x£�¤�� ³ y��}���{� ��{���{¶���}®{�� ���}��� ¡�¢£��� zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x���¤�z{����{� ¶}�³²���{��¨�{ ¦¯¬¬§ ·�¤�� ¡�¢���� zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x��¤¤ ¬°�³�¬�����{ ¡�¢££¥£ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�£¥µ�� ³ x{����{�{ ­��{¬�����{ �� ¬ ¡�¢�µ¤µ xy z{|}~{�� �}� {���{� ��{ ����{ }� ����{ �����|��{ ��� }�����{}� ��{ �||{����|{ ������ � ��{ z����� ������ ��{�||{����|{ ������ �x�������yyx{�|��� � ����}�~{�q��������  ¡�¢£¤�¥ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x�£�¤­���¨}�� �}��� }�®���| ¦¯°�§ ¡�¢£�¥± x� x����ª ����{ �{|}~{�� ��� �}�� ��{ �{|}~{�� }� ��{���}|���{� |}���}� �����{ ¦«�¬ }� «²­§ ��� �||{���¨�{ �¬x��¤¤��³´���}���{ ¡�¢£¤�¥ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x��¤¤²³�²��}���{ ¡�¢�µ±¤ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�x£�¤�� ³ y��}���{� ��{���{¶���}®{�� ���}��� ¡�¢£��� zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x���¤�z{����{� ¶}�³²���{��¨�{ ¦¯¬¬§ ·�¤�� ¡�¢���� zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�¬x��¤¤ ¬°�³�¬�����{ ¡�¢££¥£ zy z{����~{ �{�|{�� ����{�{�|{ ¦z��§ ��� �}� ��{� �}� ����~�������}� ¨{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� ¦© �¤ª x�«§�£¥µ�� ³ x{����{�{ ­��{¬�����{ �� ¬ ¡�¢�µ¤µ

¸¹º»¼½¾¿½ÀÁ½À¿½À¾
Page 25 of 39



BD[ ������������	 
��
���� �������� ����� ��������� � ���!"# $% &'(&� )&''* ��(+,(-� ./0123/45 6789/:9:;<3=4>491 ?9@018ABC DEFGHIJ KLM NOPQRPSTUVWX YZU[\ ]U\^ZV_U\ `^Va^Vbcd^Tefg hi jekelmnmk opeq imrfkhjnhstlmnusivskwtpl xy z{|}~{�� �}� {���{� ��{ ����{ }� ����{ �����|��{ ��� }�����{}� ��{ �||{����|{ ������ � ��{ z����� ������ ��{�||{����|{ ������ �x�������yyx{�|��� � ����}�~{�q�������  ¡¢�£¤¥�¦ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x�¤�¥®���©}�� �}��� }�¯���| §°±�¨¡¢�£¤�¦² x� x����« ����{ �{|}~{�� ��� �}�� ��{ �{|}~{�� }� ��{���}|���{� |}���}� �����{ §¬�­ }� ¬³®̈ ��� �||{���©�{ �­x��¥¥��´µ���}���{¡¢�£¤¥�¦ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x��¥¥³́ �³��}���{¡¢�£�¶²¥ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �x¤�¥�� ´ y��}���{� ��{���{·���}¯{�� ���}���¡¢�£¤��� zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x���¥�z{����{� ·}�´³���{��©�{ §°­­¨ ¸�¥��¡¢�£���� zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x��¥¥ ­±�´�­�����{¡¢�£¤¦²� zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �¤¦¶�� ´ x{����{�{ ®��{­�����{ �� ­¡¢�£�¶¥¶ xy z{|}~{�� �}� {���{� ��{ ����{ }� ����{ �����|��{ ��� }�����{}� ��{ �||{����|{ ������ � ��{ z����� ������ ��{�||{����|{ ������ �x�������yyx{�|��� � ����}�~{�q�������� ¡¢�£¤¥�¦ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x�¤�¥®���©}�� �}��� }�¯���| §°±�¨¡¢�£¤�¦² zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x��¥¥³́ �³��}���{¡¢�£�¶²¥ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �x¤�¥�� ´ y��}���{� ��{���{·���}¯{�� ���}���¡¢�£¤�££ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x���¥�z{����{� ·}�´³���{��©�{ §°­­¨ ¸�¥��¡¢�£���� zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �­x��¥¥ ­±�´�­�����{¡¢�£¤¤¦¤ zy z{����~{ �{�|{�� ����{�{�|{ §z��̈ ��� �}� ��{� �}� ����~�������}� ©{|���{ ��{ �����{ |}�|{������}� �� �}} �}� �}��||����{ {~������}� §ª �¥« x�¬̈ �¤¦¶�� ´ x{����{�{ ®��{­�����{ �� ­¡¢�£�¶¥¶ xy z{|}~{�� �}� {���{� ��{ ����{ }� ����{ �����|��{ ��� }�����{}� ��{ �||{����|{ ������ � ��{ z����� ������ ��{�||{����|{ ������ �x�������yyx{�|��� � ����}�~{�q�������¹ ¡¢�£¤¥�¦
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��BD[
>?@AB?CABDEFG HIJKLMMN OPQRSTUU OVTWX YZX[\]P[Z Y^VTR_ à bc defdM gdeeh NNfijfkN 
��� ������l� mno pqo pm prspt
��� ��=��u�l� mno pro pmv;=��;��

wxyz{|}~�z������x���z�x� w~�����
����� ����� � ����� � �������������� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥����� ����� ¼½ ¾ ¼�¿ �À�ÁÂ Ã �Ä�ÁÅ�Æ�ÇÁ¼�ÁÈ� È¿�Ç¾����� ���� ¼� É�È É�¼ �À�ÁÂ �Ä�ÁÅ�Æ�ÇÁ¼�ÁÈ� È¿�Ç¾Â��� ¼È�� ���������ÊËÀÌÍÎ�� ÎÏÐ�È ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Â��� ¼È�� ��������� ¼�¿ È�½ ¿�¼ �À�ÁÂ Ã ÅÑÅ�¾Á�ÈÁÈ� È��È¼Í���ÒÅ¼¼¾� ������������¿�È ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Í���ÒÅ¼¼¾� ��������� ��ÈÉ ��ÈÈ ��¼½ �À�ÁÂ ÅÑÅ�ÇÁ¼ÇÁÈ� È½�¼ÇÍ���ÒÅ¼¼Ó� ������������É�� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Í���ÒÅ¼¼Ó� ��������� ��É½ ��É¾ È�¿ �À�ÁÂ ÔÔÕ�ÇÁ¼ÇÁÈ� ÈÇ�É�Ï����ÒÅ ¼¿�� ���������ÊÖ�ÉÇ�¾ ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Ï����ÒÅ ¼¿�� ��������� ×��ÈÇ ��¼¾ ��ÇÓ �À�ÁÂ Ã ÅÑÅ�ÇÁ¼�ÁÈ� ÈÇ�¿¿

ÍÊ�ÍÀ��¼��¾��Ç��È Ø ÙUX[`X VXÚXV ZP ÛÜ[UT ÚTXV ÝX̂ PVZ` ÚPV ÞXZ[TU`ß
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?�BD[
@ABCDAECDFGHI JKLMNOOP QRSTUVWW QXVYZ [\Z]^_R]\ [`XVTabc de fghfO ifggj PPhklhmP 
��� ������n� opq rsq ro rptss
��� ��>��u�n� opq rvq ro�<>��<��

wxyz{|}~�z������x���z�x� w~�����
����� ����� � ����� � �������������� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥����� ����� ¼½ ¾�¿ À�Á �Â�ÃÄ Å �Æ�ÃÇ�È�ÁÃ¼�Ã½� ½À�ÁÉ����� ���� ¼Á ¾�½ ¾�¼ �Â�ÃÄ �Æ�ÃÇ�È�ÁÃ¼�Ã½� ½À�ÁÉÄ��� ¼½�� ���������ÊËÂÌÍÎ�� ÎÏÐ�½ ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Ä��� ¼½�� ��������� ��� ½�¾ À�½ �Â�ÃÄ Å ÇÑÇ�¾Ã�½Ã½� ½¼��¿Í���ÒÇ¼¼¾� ������������À�½ ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Í���ÒÇ¼¼¾� ��������� ��½Á ���É ��¼¼ �Â�ÃÄ ÇÑÇ�ÁÃ¼ÁÃ½� ½É�¼¾Í���ÒÇ¼¼¿� ������������Ó�� ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Í���ÒÇ¼¼¿� ��������� ��Ó¾ ��Ó¾ ½�À �Â�ÃÄ ÔÔÕ�ÁÃ¼ÁÃ½� ½Á�Ó�Ï����ÒÇ ¼À�� ���������ÊÖ�ÓÁ�¾ ���� ������� ¡¢¡£¤¥¤¢ ¦¤§¨©¥ ªª«¬¢¢­¢®¯°±² ³´µ¥§ ¶·¸¤¡§¨¢¤ «¡¥¤  ¢¤¹ «¡¥¤ º´¡©»§¥Ï����ÒÇ ¼À�� ��������� ×���Ó ��¼� ��¾À �Â�ÃÄ Å ÇÑÇ�ÁÃ¼�Ã½� ½Á�ÀÁ

ÍÊ�ÍÂ��¼��¾��Á��½ Ø ÙWZ]bZ XZÚZX \R ÛÜ]WV ÚVZX ÝZ̀ RX\b ÚRX ÞZ\]VWbß
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A�BD[
BCDEFCGEFHIJK LMNOPQQR STUVWXYY SZX[\ ]^\_`aT_^ ]bZXVcde fg hijhQ khiil RRjmnjoR 
��� ������p� qrs tus tq ttvut
��� ��>��w�p� qrs txs tq�<>��<��

yz{|}~���|������z���|�z� y������
����� ����� � ����� � ��������������  ��� ������¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬­®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ ­£§¦ ¢¤¦» ­£§¦ ¼¶£«½©§����� ����� ¾¿ À�À Á�� �Â�ÃÄ Å �Æ�ÃÇ�È�ÀÃÁ�Ã¾� ¾É¡À������ ���� ¾Ê Ê�É À�É �Â�ÃÄ �Æ�ÃÇ�È�ÀÃÁ�Ã¾� ¾É¡À�Ä��� Á¾�� ���������ËÌÂÍÎÏ�� ÏÐÑ�¾  ��� ������¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬­®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ ­£§¦ ¢¤¦» ­£§¦ ¼¶£«½©§Ä��� Á¾�� ��������� Á�¾ ¾�À Á�Ò �Â�ÃÄ Å ÇÓÇ�¿Ã�¾Ã¾� ¾Á¡�ÒÎ���ÔÇÁÁ¿� ������������É�¾  ��� ������¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬­®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ ­£§¦ ¢¤¦» ­£§¦ ¼¶£«½©§Î���ÔÇÁÁ¿� ��������� ���¾ ��¾É ��É �Â�ÃÄ ÇÓÇ�ÀÃÁÀÃ¾� ¾Õ¡ÁÕÎ���ÔÇÁÁÒ� ������������Ê��  ��� ������¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬­®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ ­£§¦ ¢¤¦» ­£§¦ ¼¶£«½©§Î���ÔÇÁÁÒ� ��������� ��ÕÁ ��Ê¿ ¾�É �Â�ÃÄ ÖÖ×�ÀÃÁÀÃ¾� ¾À¡Ê�Ð����ÔÇ ÁÉ�� ���������ËØ�ÊÀ�¿  ��� ������¡¢£¤£¥¦§¦¤ ¨¦©ª«§ ¬¬­®¤¤¯¤°±²³´ µ¶·§© ¸¹º¦£©ª¤¦ ­£§¦ ¢¤¦» ­£§¦ ¼¶£«½©§Ð����ÔÇ ÁÉ�� ��������� Ù��ÁÁ ��ÁÀ ��¿Ê �Â�ÃÄ Å ÇÓÇ�ÀÃÁ�Ã¾� ¾À¡É¿

ÎË ÎÂ��Á��¿��À��¾ Ú ÛY\_d\ Z\Ü\Z ^T ÝÞ_YX ÜX\Z ß\bTZ^d ÜTZ à\^_XYdá
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?�BD[
@ABCDAECDFGHI JKLMNOOP QRSTUVWW QXVYZ [\Z]^_R]\ [`XVTabc de fghfO ifggj PPhklhmP 
��� ������n� opq rsq ro rtupo
��� >�;��v�n� opq rwq ro�9;��9��

xyz{|}~��{������y���{�y� x������
����� ����� � ����� � �������������� ���� ������ ¡¢£¢¤¥¦¥£ §¥¨©ª¦ ««¬­££®£¯°±²³ ´µ¶¦¨ ·¸¹¥¢¨©£¥ ¬¢¦¥ ¡£¥º ¬¢¦¥ »µ¢ª¼¨¦����� ����� ½½ ¾�¿ ½�� �À�ÁÂ Ã �Ä�ÁÅ�Æ�ÇÁ½�ÁÈ� ÈÉ ������� ���� ÈÇ É�É Ç�É �À�ÁÂ �Ä�ÁÅ�Æ�ÇÁ½�ÁÈ� ÈÉ ��Â��� ½È�� ���������ÊËÀÌÍÎ�� ÎÏÐ�È ���� ������ ¡¢£¢¤¥¦¥£ §¥¨©ª¦ ««¬­££®£¯°±²³ ´µ¶¦¨ ·¸¹¥¢¨©£¥ ¬¢¦¥ ¡£¥º ¬¢¦¥ »µ¢ª¼¨¦Â��� ½È�� ��������� ¿�¾ È�¾ ½�Ñ �À�ÁÂ Ã ÅÒÅ�¾Á�ÈÁÈ� È½ �ÑÍ���ÓÅ½½¾� ������������¿�È ���� ������ ¡¢£¢¤¥¦¥£ §¥¨©ª¦ ««¬­££®£¯°±²³ ´µ¶¦¨ ·¸¹¥¢¨©£¥ ¬¢¦¥ ¡£¥º ¬¢¦¥ »µ¢ª¼¨¦Í���ÓÅ½½¾� ��������� ��¿¾ ��È¿ ��¿ �À�ÁÂ ÅÒÅ�ÇÁ½ÇÁÈ� ÈÔ ½�Í���ÓÅ½½Ñ� ������������É�� ���� ������ ¡¢£¢¤¥¦¥£ §¥¨©ª¦ ««¬­££®£¯°±²³ ´µ¶¦¨ ·¸¹¥¢¨©£¥ ¬¢¦¥ ¡£¥º ¬¢¦¥ »µ¢ª¼¨¦Í���ÓÅ½½Ñ� ��������� ��¿É ��ÉÉ È�¿ �À�ÁÂ ÕÕÖ�ÇÁ½ÇÁÈ� ÈÇ É�Ï����ÓÅ ½¿�� ���������Ê×�ÉÇ�¾ ���� ������ ¡¢£¢¤¥¦¥£ §¥¨©ª¦ ««¬­££®£¯°±²³ ´µ¶¦¨ ·¸¹¥¢¨©£¥ ¬¢¦¥ ¡£¥º ¬¢¦¥ »µ¢ª¼¨¦Ï����ÓÅ ½¿�� ��������� Ø���È ��¿È ��¾Ç �À�ÁÂ Ã ÅÒÅ�ÇÁ½�ÁÈ� ÈÇ ¿Ñ

ÍÊ�ÍÀ��½��¾��Ç��È Ù ÚWZ]bZ XZÛZX \R ÜÝ]WV ÛVZX ÞZ̀ RX\b ÛRX ßZ\]VWbà
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ABBD[
CDEFGDHFGIJKL MNOPQRRS TUVWXYZZ T[Y\] ^_]`abU`_ ĉ[YWdef gh ijkiR lijjm SSknokpS 
��� ������q� rst uvt ur rwrr
��� @�=��x�q� rst uyt urz;=��;��

{|}~�����~������|���~�|� {������
����� ����� � ����� � ����������  ¡  ¢��� ������£¤¥¦¥§¨©¨¦ ª¨«¬­© ®®¯°¦¦±¦²³´µ¶ ·¸¹©« º»¼¨¥«¬¦¨ ¯¥©¨ ¤¦¨½ ¯¥©¨ ¾¸¥­¿«©����� ����� ÀÁ Â¡Ã À¡Ä �Å�ÆÇ È �É�ÆÊ�Ë ÌÆÁ ÆÍ  ÍÃ£ Í����� ���� ÁÁ Ì¡Â Î¡Â �Å�ÆÇ �É�ÆÊ�Ë ÌÆÁ ÆÍ  ÍÃ£ ÍÇ��� ÁÍ � ���������ÏÐÅÑÒÓ�� ÓÔÕ Í ¢��� ������£¤¥¦¥§¨©¨¦ ª¨«¬­© ®®¯°¦¦±¦²³´µ¶ ·¸¹©« º»¼¨¥«¬¦¨ ¯¥©¨ ¤¦¨½ ¯¥©¨ ¾¸¥­¿«©Ç��� ÁÍ � ��������� Í¡Á Í¡Ã Á¡Ä �Å�ÆÇ È ÊÖÊ ÎÆ ÍÆÍ  ÍÁ£ ÂÒ���×ÊÁÁÎ� ����������� À¡Í ¢��� ������£¤¥¦¥§¨©¨¦ ª¨«¬­© ®®¯°¦¦±¦²³´µ¶ ·¸¹©« º»¼¨¥«¬¦¨ ¯¥©¨ ¤¦¨½ ¯¥©¨ ¾¸¥­¿«©Ò���×ÊÁÁÎ� ���������  ¡ÁÍ  ¡ Â  ¡Í� �Å�ÆÇ ÊÖÊ ÌÆÁÌÆÍ  ÍÄ£À Ò���×ÊÁÁÂ� ����������� Ã¡  ¢��� ������£¤¥¦¥§¨©¨¦ ª¨«¬­© ®®¯°¦¦±¦²³´µ¶ ·¸¹©« º»¼¨¥«¬¦¨ ¯¥©¨ ¤¦¨½ ¯¥©¨ ¾¸¥­¿«©Ò���×ÊÁÁÂ� ���������  ¡ÍÂ  ¡ÃÀ Í¡À �Å�ÆÇ ØØÙ ÌÆÁÌÆÍ  ÍÌ£Ã Ô����×Ê ÁÀ � ���������ÏÚ�ÃÌ Î ¢��� ������£¤¥¦¥§¨©¨¦ ª¨«¬­© ®®¯°¦¦±¦²³´µ¶ ·¸¹©« º»¼¨¥«¬¦¨ ¯¥©¨ ¤¦¨½ ¯¥©¨ ¾¸¥­¿«©Ô����×Ê ÁÀ � ���������  ¡Í�  ¡ÀÀ  ¡ÌÂ �Å�ÆÇ È ÊÖÊ ÌÆÁ ÆÍ  ÍÌ£À�

ÒÏ¢ÒÅ¡ Á¡ Î¡ Ì¡ Í Û ÜZ]`e] []Ý][ _U Þß Z̀Y ÝY][ à]cU[_e ÝU[ á]_ ỲZeâ
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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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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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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

ENERGY LABORATORIES, INC. * 2393 Salt Creek Hwy * PO Box 3258 * Casper, WY 82602
Toll Free 888.235.0515 * 307.235.0515 * FAX 307.234.1639 * www.energylab.com

Any exceptions or problems with the analyses are noted in the Laboratory Analytical Report, the QA/QC Summary 
Report, or the Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C10050720-001 Stone Spring 05/12/10 14:19 05/21/10 Aqueous Gross Alpha minus Rn222 and 
Uranium

C10050720-002 Boren Well 05/12/10 15:22 05/21/10 Aqueous Same As Above

C10050720-003 Hurdle Well 05/13/10 11:31 05/21/10 Aqueous Same As Above

C10050720-004 BLM Well 05/13/10 12:50 05/21/10 Aqueous Same As Above

C10050720-005 DUP051210 05/12/10 00:00 05/21/10 Aqueous Same As Above

C10050720-006 MW-5 05/11/10 17:40 05/21/10 Aqueous Same As Above

C10050720-007 MW-6 05/11/10 11:45 05/21/10 Aqueous Same As Above

C10050720-008 MW-7 05/11/10 15:32 05/21/10 Aqueous Same As Above

Energy Fuels Resources Corporation

Project Name: Pinon Ridge Mill

Workorder No.: C10050720

44 Union Blvd Ste 600

Lakewood, CO  80228

June 10, 2010

Energy Laboratories, Inc. received the following 8 samples for Energy Fuels Resources Corporation on 5/21/2010 for analysis.
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LABORATORY ANALYTICAL REPORT

Site Name: Pinon Ridge Mill

Client: Energy Fuels Resources Corporation

Report Date: 06/10/10

ENERGY LABORATORIES, INC. * 2393 Salt Creek Hwy * PO Box 3258 * Casper, WY 82602
Toll Free 888.235.0515 * 307.235.0515 * FAX 307.234.1639 * www.energylab.com

Collection Date: 05/12/10 14:19Lab ID: C10050720-001

Client Sample ID: Stone Spring DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.4Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 05/12/10 15:22Lab ID: C10050720-002

Client Sample ID: Boren Well DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L-0.03Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 05/13/10 11:31Lab ID: C10050720-003

Client Sample ID: Hurdle Well DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.03Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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LABORATORY ANALYTICAL REPORT

Site Name: Pinon Ridge Mill

Client: Energy Fuels Resources Corporation

Report Date: 06/10/10

ENERGY LABORATORIES, INC. * 2393 Salt Creek Hwy * PO Box 3258 * Casper, WY 82602
Toll Free 888.235.0515 * 307.235.0515 * FAX 307.234.1639 * www.energylab.com

Collection Date: 05/13/10 12:50Lab ID: C10050720-004

Client Sample ID: BLM Well DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 05/12/10Lab ID: C10050720-005

Client Sample ID: DUP051210 DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 05/11/10 17:40Lab ID: C10050720-006

Client Sample ID: MW-5 DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/
QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration

Page 3 of 7



LABORATORY ANALYTICAL REPORT

Site Name: Pinon Ridge Mill

Client: Energy Fuels Resources Corporation

Report Date: 06/10/10

ENERGY LABORATORIES, INC. * 2393 Salt Creek Hwy * PO Box 3258 * Casper, WY 82602
Toll Free 888.235.0515 * 307.235.0515 * FAX 307.234.1639 * www.energylab.com

Collection Date: 05/11/10 11:45Lab ID: C10050720-007

Client Sample ID: MW-6 DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

06/02/10 11:25 / cgrpCi/L2.9Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.6Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 05/11/10 15:32Lab ID: C10050720-008

Client Sample ID: MW-7 DateReceived: 05/21/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - TOTAL

U 06/02/10 11:25 / cgrpCi/L0.1Gross Alpha minus Rn & U E900.1

06/02/10 11:25 / cgrpCi/L0.3Gross Alpha minus Rn & U Precision (±) E900.1

06/02/10 11:25 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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Project: Pinon Ridge Mill

Client: Energy Fuels Resources Corporation

Work Order: C10050720

QA/QC Summary Report

06/09/10Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits Qual

ENERGY LABORATORIES, INC. * 2393 Salt Creek Hwy * PO Box 3258 * Casper, WY 82602
Toll Free 888.235.0515 * 307.235.0515 * FAX 307.234.1639 * www.energylab.com

Count

Method: E900.1 Batch: GA-0325

Sample ID: MB-GA-0325 06/02/10 11:25Method Blank Run: G5000W_100528A3

Gross Alpha minus Rn & U -0.09 pCi/L U

Gross Alpha minus Rn & U Precision (±) 0.3 pCi/L

Gross Alpha minus Rn & U MDC 0.5 pCi/L

Sample ID: LCS-GA-0325 06/02/10 11:25Laboratory Control Sample Run: G5000W_100528A

Gross Alpha minus Rn & U 116 70 13030.3 pCi/L

Sample ID: C10050689-005DMS 06/02/10 15:41Sample Matrix Spike Run: G5000W_100528A

Gross Alpha minus Rn & U 99 70 13030.3 pCi/L

Sample ID: C10050689-005DMSD 06/02/10 15:41Sample Matrix Spike Duplicate Run: G5000W_100528A

Gross Alpha minus Rn & U 107 70 130 22.17.132.5 pCi/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

This report was prepared by Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601. Any exceptions 
or problems with the analyses are noted in the Laboratory Analytical Report, the QA/QC Summary Report, or the 
Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C10060213-001 PW-1 06/03/10 11:10 06/05/10 Aqueous Gross Alpha minus Rn222 and 
Uranium

C10060213-002 PW-2 06/03/10 9:15 06/05/10 Aqueous Same As Above

C10060213-003 PW-3 06/03/10 13:30 06/05/10 Aqueous Same As Above

Energy Fuels Resources Corporation

Project Name: Pinon Ridge

Workorder No.: C10060213

44 Union Blvd Ste 600

Lakewood, CO  80228

June 18, 2010

Energy Laboratories, Inc. received the following 3 samples for Energy Fuels Resources Corporation on 6/5/2010 for analysis.
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LABORATORY ANALYTICAL REPORT

Site Name: Pinon Ridge

Client: Energy Fuels Resources Corporation

Report Date: 06/18/10

Collection Date: 06/03/10 11:10Lab ID: C10060213-001

Client Sample ID: PW-1 DateReceived: 06/05/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - DISSOLVED

U 06/15/10 16:10 / cgrpCi/L-0.2Gross Alpha minus Rn & U E900.1

06/15/10 16:10 / cgrpCi/L0.2Gross Alpha minus Rn & U Precision (±) E900.1

06/15/10 16:10 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 06/03/10 09:15Lab ID: C10060213-002

Client Sample ID: PW-2 DateReceived: 06/05/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - DISSOLVED

U 06/15/10 16:10 / cgrpCi/L-0.3Gross Alpha minus Rn & U E900.1

06/15/10 16:10 / cgrpCi/L0.2Gross Alpha minus Rn & U Precision (±) E900.1

06/15/10 16:10 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Collection Date: 06/03/10 13:30Lab ID: C10060213-003

Client Sample ID: PW-3 DateReceived: 06/05/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - DISSOLVED

U 06/15/10 16:10 / cgrpCi/L0.3Gross Alpha minus Rn & U E900.1

06/15/10 16:10 / cgrpCi/L0.4Gross Alpha minus Rn & U Precision (±) E900.1

06/15/10 16:10 / cgrpCi/L0.5Gross Alpha minus Rn & U MDC E900.1

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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Project: Pinon Ridge

Client: Energy Fuels Resources Corporation

Work Order: C10060213

QA/QC Summary Report

06/18/10Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Method: E900.1 Batch: GA-0328

Sample ID: MB-GA-0328 06/15/10 14:00Method Blank Run: BERTHOLD 770-1_100611A3

Gross Alpha minus Rn & U -0.3 pCi/L U

Gross Alpha minus Rn & U Precision (±) 0.2 pCi/L

Gross Alpha minus Rn & U MDC 0.5 pCi/L

Sample ID: LCS-GA-0328 06/15/10 14:00Laboratory Control Sample Run: BERTHOLD 770-1_100611A

Gross Alpha minus Rn & U 112 70 13029.1 pCi/L

Sample ID: C10060213-003AMS 06/15/10 16:10Sample Matrix Spike Run: BERTHOLD 770-1_100611A

Gross Alpha minus Rn & U 107 70 13028.5 pCi/L

Sample ID: C10060213-003AMSD 06/15/10 16:10Sample Matrix Spike Duplicate Run: BERTHOLD 770-1_100611A

Gross Alpha minus Rn & U 114 70 130 23.86.530.4 pCi/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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ANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORTANALYTICAL SUMMARY REPORT

This report was prepared by Energy Laboratories, Inc., 2393 Salt Creek Hwy., Casper, WY 82601. Any exceptions 
or problems with the analyses are noted in the Laboratory Analytical Report, the QA/QC Summary Report, or the 
Case Narrative. 

The results as reported relate only to the item(s) submitted for testing. 

If you have any questions regarding these test results, please call.

Sample ID Client Sample ID Collect Date Receive Date Matrix Test

Report Approved By:

C10070135-001 MW-8 06/24/10 17:37 06/30/10 Aqueous Gross Alpha minus Rn222 and 
Uranium

C10070135-002 Davis Well 06/23/10 19:42 06/30/10 Aqueous Same As Above

Energy Fuels Resources Corporation

Project Name: Pinon Ridge

Workorder No.: C10070135

44 Union Blvd Ste 600

Lakewood, CO  80228

July 19, 2010

Energy Laboratories, Inc. received the following 2 samples for Energy Fuels Resources Corporation on 6/30/2010 for analysis.
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LABORATORY ANALYTICAL REPORT

Site Name: Pinon Ridge

Client: Energy Fuels Resources Corporation

Report Date: 07/19/10

Collection Date: 06/24/10 17:37Lab ID: C10070135-001

Client Sample ID: MW-8 DateReceived: 06/30/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - DISSOLVED

U 07/16/10 13:05 / cgrpCi/L0.6Gross Alpha minus Rn & U E900.1

07/16/10 13:05 / cgrpCi/L0.5Gross Alpha minus Rn & U Precision (±) E900.1

07/16/10 13:05 / cgrpCi/L0.8Gross Alpha minus Rn & U MDC E900.1

Collection Date: 06/23/10 19:42Lab ID: C10070135-002

Client Sample ID: Davis Well DateReceived: 06/30/10

Analyses Result Units Analysis Date / ByRL Method

MCL/

QCLQualifiers

Matrix: Aqueous

RADIONUCLIDES - DISSOLVED

U 07/16/10 13:05 / cgrpCi/L0.4Gross Alpha minus Rn & U E900.1

07/16/10 13:05 / cgrpCi/L0.5Gross Alpha minus Rn & U Precision (±) E900.1

07/16/10 13:05 / cgrpCi/L0.8Gross Alpha minus Rn & U MDC E900.1

Report

Definitions:   

RL - Analyte reporting limit. MCL - Maximum contaminant level.

QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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Project: Pinon Ridge

Client: Energy Fuels Resources Corporation

Work Order: C10070135

QA/QC Summary Report

07/19/10Report Date:

Analyte Result %REC RPDLow Limit High Limit RPDLimitRLUnits QualCount

Method: E900.1 Batch: GA-0334

Sample ID: MB-GA-0334 07/16/10 13:05Method Blank Run: G5000W_100714A3

Gross Alpha minus Rn & U 0.7 pCi/L U

Gross Alpha minus Rn & U Precision (±) 0.6 pCi/L

Gross Alpha minus Rn & U MDC 0.8 pCi/L

Sample ID: LCS-GA-0334 07/16/10 13:05Laboratory Control Sample Run: G5000W_100714A

Gross Alpha minus Rn & U 109 70 13029.4 pCi/L

Sample ID: C10060886-003AMS 07/16/10 13:05Sample Matrix Spike Run: G5000W_100714A

Gross Alpha minus Rn & U 98 70 13027.1 pCi/L

Sample ID: C10060886-003AMSD 07/16/10 13:05Sample Matrix Spike Duplicate Run: G5000W_100714A

Gross Alpha minus Rn & U 100 70 130 26.51.427.5 pCi/L

Qualifiers: 

RL - Analyte reporting limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at  minimum detectable concentration
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