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Date: 29 September 2017 
To: CH2M Hill (technical representative) 
From: Analytical Quality Associates, Inc. 
Project: 200-EA- I 
Subject: Volatile Organics - Sample Data Groups (SDGs) GEL426852, GEL427715, 

GEL428015 , GEL428197 and GEL428482 

INTRODUCTION 

This memorandum presents the results of data validation for SDGs GEL426852, GEL427715 , 
GEL428015, GEL428 I 97 and GEL428482 prepared by GEL Laboratories LLC. A list of 
samples validated along with the analytical methods is provided in the following table. 

Sample ID Sample Date Media Validation Level Analytical Methods 
B3BBC2 06/29/17 Soil C 8260C 
B3BBD0 07/ 11 /17 Soil C 8260C 
B3BBC6 07/11/17 Soil C 8260C 
B3BBD4 07/ 11 / 17 Soil C 8260C 
B3BBD8 07/ 13/17 Soil C 8260C 
B3BBF2 07/13/17 Soil C 8260C 
B3BBF6 07/13/ 17 Soil C 8260C 
B3BBH0 07/17/17 Soil C 8260C 
B3BBH4 07/17/17 Soil C 8260C 
B3BBH8 07/19/ 17 Soil C 8260C 
B3BBJ2 07/19/17 Soil C 8260C 

Data validation was conducted in accordance with the CH PRC validation statement of work and 
the Characterization Sampling and Analysis Plan for the C96 I 7 Borehole at the 216-A-29 Waste 
Site, DOE/RL-2017-35 , Rev. 0 (SAP). Appendices I through 4 provide the following 
information as indicated below: 

Appendix I. 
Appendix 2. 
Appendix 3. 
Appendix 4. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualification 
Data Validation Supporting Documentation 
Additional Documentation Requested by Client 

DAT A QUALITY OBJECTIVES 

• Holding Times and Sample Preservation 

Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results. The holding time requirements for volatile organics are analysis within 14 days of 
sample collection. Sample preservation requires freezing to < -7 and >-20 degrees Celsius. 

The samples were analyzed within the prescribed holding time and properly preserved. 
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• Blanks 

The blank data results are rev iewed to assess the extent of contamination introduced th rough 
sampling, sample preparati on, and analys is. 

Laboratory Blanks 

A ll laboratory blank results were acceptable. 

Trip Blanks 

No trip blanks were submitted fo r validation. 

Field Blanks 

No fi e ld blanks were submitted for va lidation. 

Equipment Blanks 

No equipment blanks were submitted fo r validation. 

• Accuracy 

Accuracy is eva luated by rev iewing surrogate results, matrix spike sample results, and laboratory 
contro l sample results. According to the SAP, the matrix spike and laboratory contro l sample 
accuracy limits are 70% to I 30% . 

Surrogates 

A ll surrogate recoveries were acceptable. 

Matrix Spike/Matrix Spike Duplicate {MS/MSD) Samples 

A ll MS/MSD recoveries were acceptable w ith the fo llowing exception. An MS/MSD pair was 
not included with SDG GEL4277 I 5. Data should not be qualified as a resul t. 

Laboratory Control Sample/Laboratory Control Sample Duplicate {LCS/LCSD) 

A ll LCS/LCSD recoveries were acceptable. 

• Precision 

Precision is eva luated by rev iewi ng MS/MSD results, fi eld duplicate sample results, fie ld split 
sample results. These QC results provide info rmati on on the laboratory reproducibility and 
whether sampling activ ities are adequate to acquire consistent sample results. Accordi ng to the 
SA P, the re lative percent difference (RPO) limits are :'S20%. 
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MS/MSD Samples 

All MS/MSD relative percent difference values were acceptable. 

LCS/LCSD Samples 

All reported LCS/LCSD RPD values were acceptable. 

Field Duplicate Samples 

No field duplicates were submitted for validation . 

Field Split Samples 

No field splits were submitted for validation. 

• Internal Standards 

Internal standard performance criteria ensure that GC/MS sensitivity and response are stable 
during each analysis. Internal standards are added to all samples, including QC samples, prior to 
analysis. 

Internal standards data was not included in the data package. Sample results should not be 
qualified based on this. 

• Detection Limits 

Reported MDLs are compared against the contractually required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 

All reported sample MDLs were below the CRDLs. 

• Completeness 

SDGs GEL426852 , GEL427715 , GEL428015 , GEL428197 and GEL428482 were submitted for 
validation and verified for completeness. Completeness is based on the percentage of data 
determined to be valid (i.e., not rejected). The completion percentage was I 00%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be appli ed by data validators in compliance with the CHPRC statement of 
work are as fol lows: 

• U - The constituent was analyzed for, but was not detected. The data should be cons idered 
usable for decision-making purposes. 

• UJ -The constituent was analyzed for and was not detected. Due to a quality control 
deficiency identified during data va lidation the value reported may not accurate ly reflect the 
RL. The data shou ld be considered usable for decision-making purposes. 

• J - Indicates the constituent was analyzed for and detected. The associated va lue is 
estimated due to a quality control deficiency identified during data validation . The data 
shou ld be considered usable for decision-making purposes. 

• J+- Indicates the constituent was ana lyzed for and detected. The associated value is 
estimated with a suspected positive bias due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

• J- - Indicates the constituent was analyzed for and detected. The associated va lue is 
estimated with a suspected negative bias due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

• N -The ana lysis indicates the presence of an ana lyte that has been tentatively identified. 

• NJ - The ana lys is indicates the presence of an analyte that has been tentatively identified 
and the associated numerical value represents its approx imate concentration. 

• NJ+ - The ana lysis indicates the presence of an analyte that has been tentatively identified . 
The associated value is estimated w ith a suspected positive bias due to a quality contro l 
deficiency identified during data validation. 

• NJ- -The analysis indicates the presence of an analyte that has been tentatively identified. 
The associated va lue is estimated with a suspected negative bias due to a quality contro l 
deficiency identified during data va lidation . 

• UR - Indicates the constituent was analyzed for and not detected ; however, due to an 
identified quality contro l deficiency the data should be considered unusable for decision­
making purposes. 

• R- Indicates the constituent was analyzed for and detected ; however, due to an identified 
quality control deficiency the data shou ld be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Volatile Organics Data Qualification Summary 
SDGs: GEL426852, 

GEL4277 15, 
GEL428015, Reviewer: AQA Project: 200-EA-1 Page 1 of 1 
GEL428197, 
GEL428482 

Analyte(s) Qualifier Samples Affected Re ason 

voes None NIA N IA 

Comments: None 

. 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 428015 Page 16 of 20 

Parmname NOM Sam le C Units RPO% REC% Rane Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1682945 

Pyrene 333 274 ug/kg 82 (70%- 130%) JLD I 07/ 18/ 17 19:58 

** 5-alpha-Androstane 167 133 ug/kg 80 (25%- 129%) 

QC 1203832421 MB 

Acenaphthene u 1.67 ug/kg 07/ 18/ 17 19:26 

Acenaphthylene u 1.67 ug/kg 

Anthracene u 1.67 ug/kg 

Benzo(a)anthracene u 1.67 ug/kg 

Benzo(a)pyrene u 1.67 ug/kg 

Benzo(b )fluoranthene u 1.67 ug/kg 

Benzo(ghi)perylene u 1.67 ug/kg 

Benzo(k)fluoranthene u 1.67 ug/kg 

Chrysene u 1.67 ug/kg 

D ibenzo( a,h )anthracene u 1.67 ug/kg 

Fluoranthene u 1.67 ug/kg 

Fluorene u 1.67 ug/kg 

lndeno( 1,2,3-cd)pyrene u 1.67 ug/kg 

Page 86 of 200 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Workorder: 428015 Page 17 of 20 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Semi-Vo latile-CC/MS 
Batch 1682945 

Naphthalene u 1.00 ug/kg JLDI 07/18/17 19:26 

Phenanthrene u 1.67 ug/kg 

Pyrene u 1.67 ug/kg 

•• 5-alpha-A ndrostane 167 137 ug/kg 82 (25%- 129%) 

QC 1203832423 4280 I 5003 MS 
Acenaphthene 335 u 1.69 198 ug/kg 59 ( 18%- 11 5%) 07/ 18/ 17 22 :07 

Acenaphthylene 335 u 1.69 19 1 ug/kg 57 (19%- 11 6%) 

Anthracene 335 u 1.69 249 ug/kg 74 (23%- 115%) 

Benzo( a)anthracene 335 u 1.69 283 ug/kg 84 (23%- 124%) 

Benzo( a )pyrene 335 u 1.69 279 ug/kg 83 (20%-130%) 

Benzo(b )fl uoranthene 335 u 1.69 283 ug/kg 85 (20%-134%) 

Benzo(ghi )pery lene 335 u 1.69 240 ug/kg 72 ( 18%- 11 8%) 

Benzo(k)fluoranthene 335 u 1.69 294 ug/kg 88 (23%- 128%) 

Chrysene 335 u 1.69 289 ug/kg 86 ( 18%- 12 1%) 

D ibenzo( a,h )anthracene 335 u 1.69 290 ug/kg 87 ( 12%- 132%) 

Fluoranthene 335 u 1.69 26 1 ug/kg 78 (2 1%- 124%) 

Page 87 of 200 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workorder: 4280 15 Page 18 of 20 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1682945 

Fluorene 335 u 1.69 204 ug/kg 6 1 (2 1%- 11 8%) JLDl 07/ 18/ 17 22:07 

lndeno( 1,2,3-cd)pyrene 335 u 1.69 248 ug/kg 74 (11%-130%) 

Naphthalene 335 u 1.0 1 244 ug/kg 73 (14%-114%) 

Phenanthrene 335 u 1.69 249 ug/kg 75 (24%- 106%) 

Pyrene 335 u 1.69 32 1 ug/kg 96 (16%- 122%) 

* * 5-alpha-Androstane 167 121 13 1 ug/kg 78 (25%-129%) 

QC 1203832424 4280 15003 MSD 

Acenaphthene 336 u 1.69 183 ug/kg 8 55 (0%-30%) 07/18/ 17 22:39 

Acenaphthy Jene 336 u 1.69 177 ug/kg 7 53 (0%-30%) 

Anthracene 336 u 1.69 195 ug/kg 24 58 (0%-30%) 

Benzo(a)anth racene 336 u 1.69 254 ug/kg 11 76 (0%-30%) 

Benzo( a )pyrene 336 u 1.69 245 ug/kg 13 73 (0%-30%) 

Benzo(b )fl uoranthene 336 u 1.69 249 ug/kg 13 74 (0%-30%) 

Benzo(ghi)pery lene 336 u 1.69 233 ug/kg 3 69 (0%-30%) 

Benzo(k)fluoranthene 336 u 1.69 258 ug/kg 13 77 (0%-30%) 

Chrysene 336 u 1.69 260 ug/kg 11 77 (0%-30%) 

Page 88 of 200 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Workorder: 428015 

Parmname NOM C Units RPO% REC% Rane Anlst 

Semi-Volatile-GC/MS 
Batch 1682945 

Dibenzo( a,h )anthracene 336 u 1.69 269 ug/kg 8 80 (0%-30%) JLDl 

Fluoranthene 336 u 1.69 2 18 ug/kg 18 65 (0%-30%) 

Fluorene 336 u 1.69 186 ug/kg 9 55 (0%-30%) 

lndeno( 1,2,3-cd)pyrene 336 u 1.69 236 ug/kg 5 70 (0%-30%) 

Naphthalene 336 u 1.01 243 ug/kg 0 72 (0%-30%) 

Phenanthrene 336 u 1.69 192 ug/kg 26 57 (0%-30%) 

Pyrene 336 u 1.69 329 ug/kg 2 98 (0%-30%) 

* * 5-alpha-Androstane 168 12 1 102 ug/kg 61 (25%- 129%) 

Notes: 

The Quali fi ers in this repo rt are defined as fo llows: 

A The TIC is a suspected aldo l-condensation product 

B The analyte was detected in both the assoc iated QC blank and in the sample. 

C Analyte has been confirmed by GC/MS analys is 

D Results are reported from a di luted a liquot of sample. 

E Concentration exceeds the ca libration range of the instrument 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as 
appropriate).Yalue is estimated 

N Spike Sample recovery is outside contro l limits. 

P Aroclor target analyte with greater than 25% difference between co lumn analyses. 

T Spike and/or spike duplicate sample recovery is outside control limits. 

U Analyzed fo r but not detected above limiting criteri a. Includes MDL, MDA, PQL, zero , counting error, and total analytical error. 

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case arrative, Data Summary package, or Project Manager concerning this qualifier 

o Ana lyte fa iled to recover within LCS limits (Organics only) 

Page 89 of 200 
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Date Time 

07/ 18/ 17 22 :39 



GEL Laboratories LLC 

SDG Number: GEL428015 

Matrix Type: SOLID 

Sample ID Client ID 

1203832421 MB for batch 1682944 

1203832422 LCS fo r batch 1682944 

4280 15001 B3B8D8 

4280 15002 B3BBF2 

428015003 B3BBF6 

1203832423 B3BBF6MS 

1203832424 B3BBF6MSD 

Surrogate 

5-alpha- = 5-alpha-Androstane 

* Recovery outside Acceptance Limits 

# Column to be used to fl ag recovery values 
D Sample Diluted 

Page 91 of 200 

~i, Y ~'o¥~86 
Surrogate Recovery Report 

5-alpha 
%REC 

82 

80 

75 

63 

72 

78 

61 

Acceptance Limits 

(25%- 129%) 

Report Date: July 19 2017 

Page I of 2 



GEL Laboratories LLC 

SDG Number: GEL428015 

Matrix Type: SOLID 

Sample ID Client ID 

1203832414 MB for batch 1682942 

12038324 15 LCS for batch 1682942 

4280 15001 8388D8 

4280 15002 B3BBF2 

4280 15003 B3BBF6 

1203832416 B3BBF6M S 

12038324 17 8388D8MS D 

Surrogate 

2FP = 2-Fluorophenol 

PHL = Phenol-d5 

NBZ = Nitrobenzene-d5 

FBP = 2-Fluorobiphenyl 

TBP = 2,4,6-Tribromophenol 

TPH = p-Terphenyl-d 14 

* Recovery outside Acceptance Limits 

# Co lumn to be used to fl ag recovery va lues 
D Sample Diluted 
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pbJgl!i, Ye'ait~86 
Surrogate RecoYery Report 

2FP PHL NBZ 
% REC %REC % REC 

87 89 80 

85 87 75 

75 76 70 

57 58 53 

84 85 76 

72 72 60 

47 48 42 

Acceptance Limits 

(10%- 115%) 

(15%- 11 7%) 

(13%- 11 2%) 

(15%-110%) 

(12%- 129%) 

(24%- 141 %) 

Report Date: J uly 19 2017 

Page 2 of 2 

FBP TBP TPH 
% REC % REC % REC 

73 87 9 1 

67 9 1 7 1 

64 71 79 

49 59 72 

63 79 73 

60 83 87 

4 1 55 59 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

Contact: 

Workorder: 

CH2MHill Plateau Remediation Company 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 
Mr. Scot Fitzgerald 

428197 

QC Summary 

Parmname NOM Sam le C Units 

Semi-Volatile-GC/MS 
Batch 168405 7 

QC 1203 35338 LCS 

1,2,4-Trich lorobenzene 1670 1220 ug/kg 

1,2- Dichlorobenzene 1670 11 70 ug/kg 

1,3-Dichlorobenzene 1670 1070 ug/kg 

1,4-D ichlorobenzene 1670 1080 ug/kg 

2,4,5-Trichloropheno l 1670 1200 ug/kg 

2,4-Dichlorophenol 1670 1240 ug/kg 

2,4-Dimethylpheno l 1670 1050 ug/kg 

2,4-Dinitrophenol 1670 730 ug/kg 

2,4-Dinit roto luene 1670 1370 ug/kg 

2,6- Dinitro toluene 1670 1310 ug/kg 

2-Chloronaphthalene 1670 1040 ug/kg 

2-Chlorophenol 1670 11 90 ug/kg 

2-Methyl-4,6-dinitrophenol 1670 847 ug/kg 

Page 66 of 178 

Reoort Date: July 27, 2017 

RPO% REC% Ran e Anlst 

74 (70%-130%) JLD I 

70 (70%-130%) 

64 * (70%- 130%) 

65 * (70%-130%) 

72 (70%- 130%) 

74 (70%- 130%) 

63 * (70%-130%) 

44 * (70%- 130%) 

82 (70%-130%) 

79 (70%- 130%) 

63 * (70%- 130%) 

71 (70%- 130%) 

51 * (70%-130%) 

Page I of 20 

Date Time 

07/25/ 17 18:22 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
\\lorkorder: 428197 Page 2 of 20 

Parmname NOM C Units RPD% REC% Ran e Anlst Date Time 

Scmi-Volati lc-GC/MS 
Batch 1684057 

2-Methylnaphthalene 1670 11 80 ug/kg 71 (70%- 130%) JLDI 07/25/ 17 18:22 

2-Nitropheno l 1670 11 60 ug/kg 70 (70%- 130%) 

3,3'-Dichlorobenzid ine 1670 12 10 ug/kg 73 (70%- 130%) 

4-Bromophenylphenylether 1670 1290 ug/kg 78 (70%- 130%) 

4-Chloro-3-methylpheno l 1670 1240 ug/kg 75 (70%- 130%) 

4-Chloroaniline 1670 11 50 ug/kg 69* (70%-130%) 

4-Chlorophenylpheny lether 1670 1250 ug/kg 75 (70%-130%) 

4-Nitrophenol 1670 1250 ug/kg 75 (70%-130%) 

Butylbenzy lphthalate 1670 1360 ug/kg 82 (70%-130%) 

Carbazole 1670 1240 ug/kg 74 (70%- 130%) 

Di-n-butylphthalate 1670 1330 ug/kg 80 (70%-130%) 

Di-n-octy lphthalate 1670 1290 ug/kg 77 (70%- 130%) 

Dibenzofu ran 1670 11 70 ug/kg 70 (70%- 130%) 

Diethylphthalate 1670 1280 ug/kg 77 (70%- 130%) 

Dimethylphthalate 1670 1200 ug/kg 72 (70%-130%) 

Page 67 of 178 



P~e 179 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Work order: 428 197 Page 3 of 20 

Parmname NOM Sam le Units RPO% REC% Ran e Anlst Date Time 

Semi-Vo latile-GC/ 1S 
Batch 1684057 

Hexachlorobenzene 1670 13 10 ug/kg 79 (70%-130%) JLDI 07/25/ 17 18:22 

Hexachlorobutadiene 1670 1230 ug/kg 74 (70%-130%) 

Hexachlorocyclopentad iene 1670 768 ug/kg 46* (70%-130%) 

Hexachloroethane 1670 11 20 ug/kg 67* (70%-130%) 

lsophorone 1670 I 180 ug/kg 71 (70%-130%) 

-Ni trosodipropy lamine 1670 11 30 ug/kg 68 * (70%-130%) 

Nitrobenzene 1670 1230 ug/kg 74 (70%-130%) 

Penta ch lorophenol 1670 1260 ug/kg 76 (70%-130%) 

Phenol 1670 11 00 ug/kg 66* (70%- 130%) 

Tributylphosphate 1670 1610 ug/kg 97 (70%- 130%) 

bis(2-Ch loro- l-methylethyl)ether 1670 1060 ug/kg 64* (70%-130%) 

bis(2-Chloroethoxy)methane 1670 11 70 ug/kg 70 (70%-130%) 

bis(2-Chloroethyl) ether 1670 11 50 ug/kg 69* (70%-130%) 

bis(2-Ethy lhexy l)phtha late 1670 1320 ug/kg 79 (70%-1 30%) 

m-N itroaniline 1670 1290 ug/kg 78 (70%- 130%) 

Page 68 of 178 



P~e 180 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Workorder: 428197 Page 4 of 20 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volat ile-GC/MS 
Batch 1684057 

o-Cresol 1670 11 80 ug/kg 7 1 (70%- 130%) JLDl 07/25/ 17 18:22 

o-N itroaniline 1670 I 1 SO ug/kg 69* (70%- 130%) 

p-Nitroanil ine 1670 11 90 ug/kg 71 (70%- 130%) 

* *2,4,6-Tribromopheno l 3330 28 10 ug/kg 84 ( 12%- 129%) 

**2-Fluorobiphenyl 1670 1200 ug/kg 72 ( 15%-110%) 

**2-Fluorophenol 3330 2360 ug/kg 7 1 (10%-115 %) 

* *N itrobenzene-dS 1670 1240 ug/kg 74 (13%-112%) 

** Phenol-dS 3330 2410 ug/kg 72 ( 15%- 11 7%) 

** p-Terphenyl-d 14 1670 1710 ug/kg 103 (24%- 141 %) 

QC 1203835337 MB 

1,2,4-Trich lorobenzene u 100 ug/kg 07/25/ 17 17:S I 

1,2-Dich lorobenzene u 100 ug/kg 

1,3-Dichlorobenzene u 100 ug/kg 

1,4-Dichlorobenzene u 100 ug/kg 

2,4,S-Trich lorophenol u 100 ug/kg 

2,4-Dichlorophenol u 100 ug/kg 

Page 69 of 178 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 -www.gel.com 

QC Summar~ 
Workorder: 428197 Page 5 of 20 

Parmname NOM Sam le C Units RPO% REC% Rane Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

2,4-Dimethylphenol u 100 ug/kg JLD I 07/25/ 17 17:5 1 

2,4-Dinitrophenol u 100 ug/kg 

2,4-Dinitroto luene u 100 ug/kg 

2,6-Dinitroto luene u 100 ug/kg 

2-Chloronaphthalene u 10.0 ug/kg 

2-Chlorophenol u 100 ug/kg 

2-Methyl-4,6-dini trophenol u 100 ug/kg 

2-Methylnaphthalene u 10.0 ug/kg 

2-Nitrophenol u 100 ug/kg 

3,3'-Dichlorobenzidine u 100 ug/kg 

4-Bromopheny lpheny I ether u 100 ug/kg 

4-Chloro-3-methylphenol u 133 ug/kg 

4-Chloroanil ine u 100 ug/kg 

4-Chlorophenylphenylether u 100 ug/kg 

4-N itropheno l u 100 ug/kg 

Page 70 of 178 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 428197 Page 6 of 20 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Buty lbenzy lphthalate u 100 ug/kg JLDI 07/25/17 17:5 1 

Carbazole u 10.0 ug/kg 

Di-n-buty lphtha late u 100 ug/kg 

Di-n-octy lphthalate u 100 ug/kg 

Dibenzofuran u 100 ug/kg 

Diethylphthalate u 100 ug/kg 

Dimethylphthalate u 100 ug/kg 

Hexachlorobenzene u 100 ug/kg 

Hexachlorobutadiene u 100 ug/kg 

Hexachlorocyclopentadiene u 100 ug/kg 

Hexachloroethane u 100 ug/kg 

lsophorone u 100 ug/kg 

N-Nitrosod ipropylamine u 100 ug/kg 

Nitrobenzene u 100 ug/kg 

Pentachlorophenol u 100 ug/kg 

Page 71 of 178 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl:'. 
Workorder: 428197 Page 7 of 20 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Pheno l u 100 ug/kg JLDI 07/25/ 17 17:5 1 

Tributy lphosphate u 100 ug/kg 

bis(2-Chloro- l -methylethyl)ether u 100 ug/kg 

bis(2-Chloroethoxy)methane u 100 ug/kg 

bis(2-Chloroethyl) ether u 100 ug/kg 

bis(2-Ethylhexyl)phthalate u 100 ug/kg 

m-N itroan iline u 100 ug/kg 

o-Creso l u 100 ug/kg 

o-Nitroanili ne u 11 0 ug/kg 

p-Nitroan il ine u 100 ug/kg 

**2,4,6-Tribromophenol 3330 2630 ug/kg 79 ( 12%-129%) 

**2-Fluorobiphenyl 1670 1270 ug/kg 76 ( 15%- 11 0%) 

**2-Fluorophenol 3330 2 190 ug/kg 66 ( 10%-115%) 

** N itrobenzene-d5 1670 1320 ug/kg 79 ( 13%-1 12%) 

** Pheno l-d5 3330 23 10 ug/kg 69 ( 15%- 11 7%) 
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QC Summary 
Workorder: 428 197 Page 8 of 20 

Parmname NOM Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

**p-Terphenyl-d 14 1670 1620 ug/kg 97 (24%-141%) JLDI 07/25/17 17:5 1 

QC 1203835339 428 19700 1 MS 
1,2,4-Trichlorobenzene 1710 u 103 1180 ug/kg 69 (26%-104%) 07 /25/ I 7 19:26 

1,2-Dichlorobenzene 1710 u 103 11 20 ug/kg 65 (26%-98%) 

1,3-Dichlorobenzene 1710 u 103 1070 ug/kg 62 (27%-92%) 

1,4-Dichlorobenzene 1710 u 103 1090 ug/kg 64 (27%-95%) 

2,4,5 -Trichlorophenol 1710 u 103 1210 ug/kg 71 (26%-120%) 

2,4-Dichlorophenol 1710 u 103 1250 ug/kg 73 (21 %-1 19%) 

2,4-Dimethylpheno l 1710 u 103 1030 ug/kg 60 (27%-111 %) 

2,4-Dinitrophenol 1710 u 103 745 ug/kg 44 (12%-1 12%) 

2,4-Dinitrotoluene 1710 u 103 1360 ug/kg 79 (32%-118%) 

2,6-Dinitrotoluene 1710 u 103 1300 ug/kg 76 (32%-114%) 

2-Chloronaphthalene 1710 u 10.3 11 00 ug/kg 64 (25%-111 %) 

2-Chlorophenol 1710 u 103 1210 ug/kg 71 (20%- 11 4%) 

2-Methyl-4,6-dinitrophenol 1710 u 103 946 ug/kg 55 (17%-1 15%) 

2-Methy lnaphthalene 1710 u 10.3 1210 ug/kg 71 (25%- 112%) 
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QC Summari 
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Parmname NOM Sam le C Units RPD¾ REC% Ran e Anlst Date Time 

Semi-Yolatile-GC/MS 
Batch 1684057 

2-N itrophenol 17 10 u 103 1230 ug/kg 72 (23%- 11 5%) JLDI 07/25/ 17 19:26 

3,3'-Dichlorobenzid ine 17 10 u 103 1060 ug/kg 62 (2 1%- 107%) 

4-Bromopheny lpheny I ether 17 10 u 103 1280 ug/kg 75 (29%- 12 1%) 

4-Chloro-3-methy lpheno l 17 10 u 137 1330 ug/kg 78 (29%- 11 9%) 

4-Ch loroaniline 17 10 u 103 11 50 ug/kg 67 (22%- 120%) 

4-Ch loropheny lphenylether 17 10 u 103 1330 ug/kg 77 (29%- 11 9%) 

4-N itrophenol 17 10 u 103 13 10 ug/kg 76 (20%- 120%) 

Buty lbenzylphthalate 1710 u 103 I 190 ug/kg 69 (26%- 133%) 

Carbazo le 1710 u 10.3 1180 ug/kg 69 (27%- 123%) 

Di-n-buty lphthalate 17 10 u 103 1270 ug/kg 74 (26%- 126%) 

Di-n-octylphtha late 17 10 u 103 1180 ug/kg 69 (29%- 130%) 

Dibenzofuran 17 10 u 103 1230 ug/kg 72 (30%- 11 9%) 

Diethylphthalate 17 10 u 103 1330 ug/kg 77 (26%- 124%) 

Dimethylphthalate 17 10 u 103 1290 ug/kg 75 (27%- 120%) 

Hexachlorobenzene 1710 u 103 13 10 ug/kg 77 (30%- 11 3%) 
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QC Summar~ 
Workorder: 428197 Page 10 of 20 

Parmname NOM Sam~k Qual QC Units RPO% REC% Range Anlst Date Time 

Scmi-Volatilc-GC/MS 
Batch 1684057 

Hexachlorobutad iene 1710 V 103 12 10 ug/kg 70 (25 %- 109%) JLDl 07 /25/ l 7 19:26 

Hexachlorocyclopentadiene 17 10 V 103 832 ug/kg 49 ( 10%- 100%) 

Hexachloroethane 17 10 u 103 111 0 ug/kg 65 (23%-98%) 

lsophorone 1710 u 103 11 90 ug/kg 69 (29%- 107%) 

N-Nitrosodipropylam ine 17 10 u 103 1090 ug/kg 64 (25%- 11 3%) 

Nitrobenzene 17 10 u 103 1220 ug/kg 7 1 (26%- 109%) 

Pentach lorophenol 17 10 u 103 11 80 ug/kg 69 (1 7%-119%) 

Phenol 17 10 u 103 11 30 ug/kg 66 (28%- 111 %) 

Tributylphosphate 17 10 u 103 16 10 ug/kg 94 (25%- 13 1%) 

bi s(2-Chloro- l -methylethyl)ether 1710 u 103 1050 ug/kg 62 (2 1%- 116%) 

bis(2-Chloroethoxy)methane 1710 u 103 12 10 ug/kg 7 1 (30%- 111 %) 

bi s(2-Chloroethyl) ether 17 10 u 103 II 50 ug/kg 67 (27%- 11 0%) 

bis(2-Ethy lhexy l)phthalate 1710 u 103 12 10 ug/kg 65 (27%-13 1%) 

m-Nitroaniline 17 10 u 103 1270 ug/kg 74 (24%- 137%) 

o-Creso l 17 10 u 103 1200 ug/kg 70 (28%- 114%) 
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Parmname NOM Sam C Units RPO% REC% Rane Anlst Date Time 

Semi-Volatile-CC/MS 
Batch 1684057 

o-N itroaniline 1710 u 11 3 1200 ug/kg 70 (27%-120%) JLDI 07/25/ 17 19:26 

p-Nitroaniline 1710 u 103 12 10 ug/kg 71 (19%- 140%) 

**2,4,6-Tribromophenol 3420 2500 2730 ug/kg 80 (1 2%- 129%) 

**2-Fluorobiphenyl 1710 1220 11 70 ug/kg 68 ( 15%-110%) 

**2-Fluorophenol 3420 2040 2260 ug/kg 66 ( 10%- 115%) 

**N itrobenzene-d5 17 10 1230 1170 ug/kg 68 (13 %- 11 2%) 

** Phenol-d5 3420 2160 2360 ug/kg 69 (15%-117%) 

**p-Terphenyl-d 14 17 10 1350 1380 ug/kg 8 1 (24%- 141 %) 

QC I 203835340 42819700 1 MSD 
1,2,4-Trich lorobenzene 1720 u 103 111 0 ug/kg 6 65 (0%-30%) 07/25/17 19:57 

1,2- Dichlorobenzene 1720 u 103 1050 ug/kg 6 61 (0%-30%) 

1,3-Dichlorobenzene 1720 u 103 963 ug/kg 10 56 (0%-30%) 

1,4-Dichlorobenzene 1720 u 103 1030 ug/kg 5 60 (0%-30%) 

2,4,5-Trich lorophenol 1720 u 103 1110 ug/kg 9 64 (0%-30%) 

2,4-Dichlorophenol 1720 u 103 11 90 ug/kg 5 69 (0%-30%) 

2,4-Dimethylphenol 1720 u 103 973 ug/kg 6 57 (0%-30%) 
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QC Summary 
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Parmname NOM C Units RPD% REC% Ran e Anlst Date Time 

Semi-Volati le-CC/MS 
Batch 1684057 

2,4-Dinitrophenol 1720 u 103 962 ug/kg 25 56 (0%-30%) JLDI 07/25/17 19:57 

2,4-Dinitroto luene 1720 u 103 1240 ug/kg 9 72 (0%-30%) 

2,6-Dinitroto luene 1720 u 103 11 60 ug/kg 11 67 (0%-30%) 

2-Chloronaphthalene 1720 u 10.3 968 ug/kg 13 56 (0%-3 0%) 

2-Chlorophenol 1720 u 103 11 40 ug/kg 6 66 (0%-30%) 

2-Methyl-4,6-dinitrophenol 1720 u 103 1140 ug/kg 18 66 (0%-30%) 

2- Methylnaphthalene 1720 u 10.3 11 20 ug/kg 7 65 (0%-30%) 

2-Nitrophenol 1720 u 103 11 20 ug/kg 9 65 (0%-30%) 

3,3 '-Dichlorobenzidine 1720 u 103 1100 ug/kg 3 64 (0%-30%) 

4-Bromophenylphenylether 1720 u 103 11 30 ug/kg 12 66 (0%-30%) 

4-Chloro-3-methylphenol 1720 u 137 1230 ug/kg 7 72 (0%-30%) 

4-Chloroaniline 1720 u 103 I 120 ug/kg 2 65 (0%-30%) 

4-Chlorophenylphenylether 1720 u 103 12 10 ug/kg 9 70 (0%-30%) 

4-N itrophenol 1720 u 103 11 70 ug/kg II 68 (0%-30%) 

Butylbenzy lphthalate 1720 u 103 11 40 ug/kg 4 67 (0%-30%) 
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QC Summarl'. 
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Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Carbazole 1720 u 10.3 1140 ug/kg 3 66 (0%-30%) JLDI 07/25/ 17 19:57 

Di-n-butylphthalate 1720 u 103 1200 ug/kg 6 70 (0%-30%) 

Di-n-octy lphthalate 1720 u 103 1090 ug/kg 7 64 (0%-30%) 

Dibenzofu ran 1720 u 103 111 0 ug/kg 10 64 (0%-30%) 

Diethylphthalate 1720 u 103 11 80 ug/kg 12 68 (0%-30%) 

Dimethylphtha late 1720 u 103 111 0 ug/kg IS 65 (0%-30%) 

Hexachlo robenzene 1720 u 103 11 90 ug/kg 10 69 (0%-30%) 

Hexachlorobutad iene 1720 u 103 11 30 ug/kg 6 66 (0%-30%) 

Hexachlorocyclopentadiene 1720 u 103 767 ug/kg 8 45 (0%-30%) 

Hexachloroethane 1720 u 103 1020 ug/kg 9 59 (0%-30%) 

lsophorone 1720 u 103 11 40 ug/kg 4 66 (0%-30%) 

-N itrosodipropy lami ne 1720 u 103 1020 ug/kg 6 59 (0%-30%) 

Nitrobenzene 1720 u 103 11 70 ug/kg 4 68 (0%-30%) 

Pentachloropheno l 1720 u 103 1250 ug/kg 6 73 (0%-30%) 

Pheno l 1720 u 103 1060 ug/kg 6 62 (0%-30%) 
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QC S ummari 
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Parmname NOM C Units RPD% REC% Ran e Anlst Date Time 

Scmi-Vo latil e-GC/MS 
Batch 1684057 

Tributylphosphate 1720 u 103 1440 ug/kg II 84 (0%-30%) JLDI 07/25/ 17 19:57 

bis(2-Ch loro- l-methylethyl)ether 1720 u 103 996 ug/kg 6 58 (0%-30%) 

bis(2-Chloroethoxy)methane 1720 u 103 11 30 ug/kg 7 65 (0%-30%) 

bis(2-Ch loroethyl) ether 1720 u 103 1070 ug/kg 8 62 (0%-30%) 

bis(2-Ethy lhexy l)phtha late 1720 u 103 1100 ug/kg 9 59 (0%-30%) 

111-Nitroaniline 1720 u 103 11 60 ug/kg 9 67 (0%-30%) 

o-Cresol 1720 u 103 11 20 ug/kg 7 65 (0%-30%) 

o-N itroaniline 1720 u 11 3 1080 ug/kg II 63 (0%-30%) 

p-Nitroaniline 1720 u 103 1090 ug/kg 10 64 (0%-3 0%) 

**2,4,6-Tribromophenol 3440 2500 2470 ug/kg 72 (12%-129%) 

* *2-Fluorobipheny I 1720 1220 1030 ug/kg 60 ( 15%- 110%) 

**2-Fluorophenol 3440 2040 2 130 ug/kg 62 ( 10%-115%) 

** Nitrobenzene-d5 1720 1230 11 20 ug/kg 65 ( 13%- 11 2%) 

** Pheno l-d5 3440 2 160 2230 ug/kg 65 ( 15%- 11 7%) 

** p-Terphenyl-d 14 1720 1350 13 10 ug/kg 76 (24%- 14 1%) 
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QC Summary 
Workorder: 428197 Page 15 of 20 

Parmname NOM Sam C Units RPO% REC% Rane Anlst Date Time 

Scmi-Volatilc-GC/ 1S 
Batch 1684064 

QC 1203835357 LCS 

Acenaphthene 333 226 ug/kg 68* (70%-130%) JLDI 07/25/ 17 19:40 

Acenaphthylene 333 2 18 ug/kg 65 * (70%-130%) 

Anthracene 333 254 ug/kg 76 (70%- 130%) 

Benzo( a)anthracene 333 280 ug/kg 84 (70%- 130%) 

Benzo( a )pyrene 333 274 ug/kg 82 (70%-130%) 

Benzo(b )fl uoranthene 333 288 ug/kg 86 (70%-130%) 

Benzo(ghi)perylene 333 2 15 ug/kg 65 * (70%-130%) 

Benzo(k)fluoranthene 333 300 ug/kg 90 (70%- 130%) 

Chrysene 333 290 ug/kg 87 (70%-130%) 

Dibenzo(a,h)anthracene 333 263 ug/kg 79 (70%- 130%) 

Fluoranthene 333 265 ug/kg 80 (70%- 130%) 

Fluorene 333 228 ug/kg 68 * (70%-130%) 

lndeno( 1,2,3-cd)pyrene 333 226 ug/kg 68* (70%- 130%) 

aphthalene 333 264 ug/kg 79 (70%-130%) 

Phenanthrene 333 252 ug/kg 76 (70%- 130%) 
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QC Summar~ 
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Parmname NOM Sam~le Qual QC Units RPO% REC% Range Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684064 

Pyrene 333 283 ug/kg 85 (70%- 130%) JLDI 07 /25/1 7 19:40 

** 5-alpha-Androstane 167 132 ug/kg 79 (25%-129%) 

QC 1203835356 MB 
Acenaphthene u 1.67 ug/kg 07/26/ 1709: 19 

Acenaphthylene u 1.67 ug/kg 

Anthracene u 1.67 ug/kg 

Benzo(a)anthracene u 1.67 ug/kg 

Benzo(a)pyrene u 1.67 ug/kg 

Benzo(b )fluoranthene u 1.67 ug/kg 

Benzo(ghi)pery lene u 1.67 ug/kg 

Benzo(k)fluoranthene u 1.67 ug/kg 

Chrysene u 1.67 ug/kg 

D ibenzo( a,h )anthracene u 1.67 ug/kg 

Fluoranthene u 1.67 ug/kg 

Fluorene u 1.67 ug/kg 

Indeno( 1,2,3-cd)pyrene u 1.67 ug/kg 
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QC Summary 
Workorder: 428197 Page 17 of 20 

Parmname NOM Sam Units RPO% REC% Rane Anlst Date Time 

Scmi-Volatilc-GC/MS 
Batch 1684064 

Naphthalene u 1.00 ug/kg JLDI 07/26/1709: 19 

Phenanthrene u 1.67 ug/kg 

Pyrene u 1.67 ug/kg 

** 5-alpha-Androstane 167 127 ug/kg 76 (25%-1 29%) 

QC 1203835358 42819700 1 MS 
Acenaphthene 344 u 1.72 109 ug/kg 32 (18%-115%) 07/26/ 17 I 0:24 

Acenaphthylene 344 u 1.72 109 ug/kg 32 ( 19%- 11 6%) 

Anthracene 344 u 1.72 159 ug/kg 46 (23%- 11 5%) 

Benzo( a )an th racene 344 u 1.72 202 ug/kg 59 (23%- 124%) 

Benzo(a)pyrene 344 u 1.72 200 ug/kg 58 (20%- 130%) 

Benzo(b )fluoranthene 344 u 1.72 211 ug/kg 62 (20%-1 34%) 

Benzo(ghi)pery Jene 344 u 1.72 155 ug/kg 45 (1 8%-11 8%) 

Benzo(k)fluoranthene 344 u 1.72 2 16 ug/kg 63 (23%-128%) 

Chrysene 344 u 1.72 203 ug/kg 59 ( 18%- 12 1%) 

Dibenzo(a,h)anthracene 344 u 1.72 177 ug/kg 52 (12%- 132%) 

Fluoranthene 344 u 1.72 182 ug/kg 53 (2 1%- 124%) 
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QC Summari 
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Parmname NOM C Units RPD¾ REC% Ran e Anlst Date Time 

Semi-Volatile-CC/MS 
Batch 1684064 

Fluorene 344 u 1.72 126 ug/kg 37 (21 %-118%) JLDI 07 /26/ 17 I 0:24 

lndeno( 1,2,3-cd)pyrene 344 u 1.72 162 ug/kg 47 (11 %- 130%) 

Naphthalene 344 u 1.03 12 1 ug/kg 35 ( 14%-1 14%) 

Phenanthrene 344 u 1.72 157 ug/kg 46 (24%- 106%) 

Pyrene 344 u 1.72 245 ug/kg 7 1 ( 16%- 122%) 

** 5-alpha-Androstane 172 I 19 8 1.8 ug/kg 48 (25%-129%) 

QC1203835359 42819700 1 MSD 
Acenaphthene 344 u 1.72 131 ug/kg 18 38 (0%-30%) 07/26/ 17 I 0:56 

Acenaphthylene 344 u 1.72 128 ug/kg 16 37 (0%-30%) 

Anthracene 344 u 1.72 182 ug/kg 13 53 (0%-30%) 

Benzo( a)anthracene 344 u 1.72 235 ug/kg 15 68 (0%-30%) 

Benzo(a)pyrene 344 u 1.72 235 ug/kg 16 68 (0%-30%) 

Benzo(b )tluoranthene 344 u 1.72 253 ug/kg 18 73 (0%-30%) 

Benzo(ghi)pery lene 344 u 1.72 191 ug/kg 2 1 56 (0%-30%) 

Benzo(k)tluoranthene 344 u 1.72 253 ug/kg 16 74 (0%-30%) 

Chrysene 344 u 1.72 250 ug/kg 2 1 73 (0%-30%) 
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Parmname NOM Sam le C Units RPO% REC% Rane Anlst 

Semi-Volatile-CC/MS 
Batch 1684064 

Dibenzo( a,h )anthracene 344 u 1.72 2 17 ug/kg 21 63 (0%-30%) JLDI 

Fluoranthene 344 u 1.72 205 ug/kg 12 59 (0%-30%) 

Fluorene 344 u 1.72 142 ug/kg 12 41 (0%-30%) 

lndeno( 1,2,3-cd)pyrene 344 u 1.72 197 ug/kg 19 57 (0%-30%) 

Naphthalene 344 u 1.03 139 ug/kg 14 41 (0%-30%) 

Phenanthrene 344 u 1.72 179 ug/kg 13 52 (0%-30%) 

Pyrene 344 u 1.72 314 ug/kg 24 91 (0%-30%) 

** 5-alpha-Androstane 172 11 9 95 .7 ug/kg 56 (25%-129%) 

Notes: 

The Qualifiers in this report are defin ed as fo llows: 

A The TI C is a suspected aldo l-condensation product 

B The analyte was detected in both the assoc iated QC blank and in the sample. 

C Analyte has been confirn1ed by GC/MS analysis 

D Results are reported from a diluted a liquot of sample. 

E Concentration exceeds the calibration range of the instrument 

The ana lyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as 
appropriate).Yalue is estimated 

N Spike Sample recovery is outside contro l limits. 

P Aroclor target analyte with greater than 25% difference between column analyses. 

T Spike and/or spike duplicate sample recovery is outside contro l limits. 

U Analyzed fo r but not detected above limiting criteri a. Inc ludes MDL, MDA, PQL, zero, counting error, and total analytical error. 

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qua li fi er 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case Narrati ve, Data Summary package, or Project Manager concerning thi s qualifier 

o Analyte fa iled to recover within LCS limits (Organics only) 
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GEL Laboratories LLC 

SDG Number: GEL428197 

Matrix Type: SOLID 

Sample ID Client ID 

1203835357 LCS fo r batch 1684062 

1203835356 MB fo r batch 1684062 

428 197001 B3BBH0 

1203835358 8 3BBH0MS 

1203835359 83BBH0MSD 

428 197004 8 3BBH4 

Surrogate 

5-a lpha- = 5-alpha-Androstane 

* Recovery outside Acceptance Limi ts 

# Co lumn to be used to fl ag recovery va lues 
D Sample Diluted 
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~i, ¥e'ait~86 
Surrogate Recovery Report 

5-alpha 
%REC 

79 

76 

69 

48 

56 

69 

Acceptance Limits 
(25%- 129%) 

Report Date: July 27 201 7 
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GEL Laboratories LLC 

SDG Number: GEL428197 

Matrix Type: SOLID 

Sample ID Client ID 

1203835337 MB for batch 1684056 

1203835338 LCS for batch 1684056 

42819700 1 83BBHO 

1203835339 B3BBHOMS 

1203835340 B3BBHOMSD 

428197004 B3BBH4 

Surrogate 

2FP = 2-Fluorophenol 

PHL = Phenol-d5 

NBZ 

FBP 

TBP 

TPH 

= Nitrobenzene-d5 

= 2-Fluorobiphenyl 

= 2,4,6-Tribromophenol 

= p-Terphenyl-d 14 

* Recovery outside Acceptance Limits 

# Column to be used to flag recovery va lues 
D Sample Diluted 
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~i, ¥t'ait~86 
Surrogate Recovery Report 

2FP PHL 
%REC %REC 

66 

7 1 

59 

66 

62 

57 

Acceptance Limits 

( 10%- 11 5%) 

( 15%-1 17%) 

( 13%- 11 2%) 

(15%- 110%) 

( 12%- 129%) 

(24%- 14 1%) 

69 

72 

63 

69 

65 

60 

NBZ 
%REC 

79 

74 

72 

68 

65 

69 

Report Date: July 272017 
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FBP TBP TPH 
%REC %REC %REC 

76 79 97 

72 84 103 

71 73 78 

68 80 8 1 

60 72 76 

70 7 1 83 
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Contact: 

Workorder: 

CH2MH ill Plateau Remediation Company 
MSIN R3-50 CHPRC 
PO Box 1600 
Rich land, Washington 
Mr. Scot Fitzgerald 

428482 

QC Summary 

Parmname NOM Sample Qual QC Units 

Scmi-Volati lc-GC/MS 
Batch 1684057 

QC 1203835338 LCS 
1,2,4-Trichlorobenzene 1670 1220 ug/kg 

1,2-Dich lorobenzene 1670 1170 ug/kg 

1,3-Dichlorobenzene 1670 1070 ug/kg 

1,4-Dichlorobenzene 1670 1080 ug/kg 

2,4,5-Trichloropheno l 1670 1200 ug/kg 

2,4-Dich lorophenol 1670 1240 ug/kg 

2,4-Dimethylphenol 1670 1050 ug/kg 

2,4-Dinitrophenol 1670 730 ug/kg 

2,4-Dinitroto luene 1670 1370 ug/kg 

2,6-Din itroto luene 1670 13 10 ug/kg 

2-Ch loronaphthalene 1670 1040 ug/kg 

2-Chlorophenol 1670 II 90 ug/kg 

2-Methyl-4,6-d initrophenol 1670 847 ug/kg 
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Report Date: July 27, 2017 

RPO% REC% Range Anlst 

74 (70%-130%) JLDI 

70 (70%- 130%) 

64* (70%- 130%) 

65 * (70%- 130%) 

72 (70%- 130%) 

74 (70%- 130%) 

63 * (70%-130%) 

44* (70%- 130%) 

82 (70%-130%) 

79 (70%-130%) 

63 * (70%-130%) 

71 (70%-1 30%) 

5 1* (70%-130%) 
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QC Summar:y 
Workorder: 428482 Page 2 of 20 

Parmname NOM Sam Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatilc-GC/MS 
Batch 1684057 

2-M ethylnaphthalene 1670 II 80 ug/kg 71 (70%-130%) JLDI 07/25/ 17 18:22 

2-Nitropheno l 1670 11 60 ug/kg 70 (70%-130%) 

3,3'-Dichlorobenzidine 1670 12 10 ug/kg 73 (70%-130%) 

4-Bromophenylphenylether 1670 1290 ug/kg 78 (70%-130%) 

4-Ch loro-3-methy lpheno l 1670 1240 ug/kg 75 (70%-130%) 

4-Chloroaniline 1670 11 50 ug/kg 69* (70%- 130%) 

4-Chloropheny lphenylether 1670 1250 ug/kg 75 (70%-130%) 

4- itrophenol 1670 1250 ug/kg 75 (70%-130%) 

Butylbenzylphthalate 1670 1360 ug/kg 82 (70%- 130%) 

Carbazole 1670 1240 ug/kg 74 (70%-130%) 

Di-n-butylphthalate 1670 1330 ug/kg 80 (70%- 130%) 

Di-n-octylphtha late 1670 1290 ug/kg 77 (70%-130%) 

Dibenzofuran 1670 11 70 ug/kg 70 (70%-130%) 

Diethylphthalate 1670 1280 ug/kg 77 (70%-130%) 

Dimethylphthalate 1670 1200 ug/kg 72 (70%-130%) 
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QC Summarl'. 
Workorder: 428482 Page 3 of 20 

Parmname NOM Samj!le Qual QC Units RPO% REC% Range Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Hexachlorobenzene 1670 13 10 ug/kg 79 (70%-130%) JLDI 07 /25/17 18:22 

Hexachlorobutadiene 1670 1230 ug/kg 74 (70%-130%) 

Hexachlorocyclopentadiene 1670 768 ug/kg 46* (70%- 130%) 

Hexach loroethane 1670 11 20 ug/kg 67* (70%- 130%) 

lsophorone 1670 II 80 ug/kg 7 1 (70%- 130%) 

N-Nitrosodipropy lamine 1670 11 30 ug/kg 68* (70%- 130%) 

N itrobenzene 1670 1230 ug/kg 74 (70%- 130%) 

Pentachloropheno l 1670 1260 ug/kg 76 (70%-130%) 

Phenol 1670 1100 ug/kg 66* (70%-1 30%) 

Tributy lphosphate 1670 16 10 ug/kg 97 (70%- 130%) 

bis(2-Chloro- 1-methylethyl)ether 1670 1060 ug/kg 64* (70%- 130%) 

bi s(2-Chloroethoxy)methane 1670 11 70 ug/kg 70 (70%-130%) 

bis(2-Chloroethyl) ether 1670 11 50 ug/kg 69* (70%-130%) 

bis(2-Ethy !hex y l)phtha I ate 1670 1320 ug/kg 79 (70%-1 30%) 

111 -N itroani line 1670 1290 ug/kg 78 (70%-130%) 

Page 77 of 196 



P~e 201 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar~ 
Workorder: 428482 Page 4 of 20 

Parmname NOM Sam Units RPO% REC% Rane Anlst Date Time 

Semi-Volatil e-GC/MS 
Batch 1684057 

o-Cre ol 1670 11 80 ug/kg 7 1 (70%-130%) JLDI 07/25/ 17 18:22 

o-N itroaniline 1670 1150 ug/kg 69* (70%-1 30%) 

p-Nitroaniline 1670 1190 ug/kg 71 (70%- 130%) 

**2,4,6-Tribromophenol 3330 28 10 ug/kg 84 ( 12%- 129%) 

**2-Fluorobiphenyl 1670 1200 ug/kg 72 ( 15%- 110%) 

**2-Fluorophenol 3330 2360 ug/kg 71 (10%- 115%) 

** itrobenzene-d5 1670 1240 ug/kg 74 (13 %-112%) 

**Phenol-d5 3330 24 10 ug/kg 72 ( 15%- 11 7%) 

** p-Terphenyl-d 14 1670 1710 ug/kg 103 (24%- 141 %) 

QC 120383533 7 MB 

1,2,4-Trichlorobenzene u 100 ug/kg 07/25/ 17 17:5 1 

1,2-Dichlorobenzene u 100 ug/kg 

1,3-Dichlorobenzene u 100 ug/kg 

1,4-Dichlorobenzene u 100 ug/kg 

2,4,5-Trichlorophenol u 100 ug/kg 

2,4-D ichlorophenol u 100 ug/kg 
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QC Summary 
Workorder: 428482 Page 5 of 20 

Parmname NOM Sam(!le Qual QC Units RPO% REC% Range Anlst Date Time 

Semi-Volatile-CC/MS 
Batch 1684057 

2,4-Dimethylphenol u 100 ug/kg JLDI 07/25/17 17:51 

2,4-Dini trophenol u 100 ug/kg 

2,4-Dinitrotoluene u 100 ug/kg 

2,6-Dinitroto luene u 100 ug/kg 

2-Chloronaphthalene u 10.0 ug/kg 

2-Chlorophenol u 100 ug/kg 

2-Methyl-4,6-d initrophenol u 100 ug/kg 

2-M ethylnaphthalene u 10.0 ug/kg 

2-N itrophenol u 100 ug/kg 

3,3'-Dichlorobenzidine u 100 ug/kg 

4-Bromophenylphenylether u 100 ug/kg 

4-Chloro-3-methylpheno l u 133 ug/kg 

4-Chloroaniline u 100 ug/kg 

4-Chlorophenylphenylether u 100 ug/kg 

4-N itropheno l u 100 ug/kg 
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QC Summary 
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Parmname NOM Sam Units RPD% REC% Rane Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Buty lbenzylphthalate u 100 ug/kg JLDI 07/25/17 17:5 1 

Carbazole u 10.0 ug/kg 

Di-n-butylphthalate u 100 ug/kg 

D i-n-octylphthalate u 100 ug/kg 

Dibenzofuran u 100 ug/kg 

Diethylphthalate u 100 ug/kg 

Dimethylphthalate u 100 ug/kg 

Hexachlorobenzene u 100 ug/kg 

Hexachlorobutadiene u 100 ug/kg 

Hexachlorocyc lopentadiene u 100 ug/kg 

Hexachloroethane u 100 ug/kg 

lsophorone u 100 ug/kg 

-N itrosodipropylamine u 100 ug/kg 

Nitrobenzene u 100 ug/kg 

Pentach lo rophenol u 100 ug/kg 
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QC Summar:1: 
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Parmnamc OM Sam le C Units RPO% REC% Rane Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Phenol u 100 ug/kg JLDI 07/25/17 17:5 1 

Tributylphosphate u 100 ug/kg 

bis(2-Chloro- l-methylethyl)ether u 100 ug/kg 

bis(2-Chloroethoxy)methane u 100 ug/kg 

bis(2-Chloroethyl) ether u 100 ug/kg 

bis(2-Ethy I hex y l)phtha late u 100 ug/kg 

m-N itroaniline u 100 ug/kg 

o-Cresol u 100 ug/kg 

o-N itroaniline u 11 0 ug/kg 

p-Nitroaniline u 100 ug/kg 

**2,4,6-Tribromophenol 3330 2630 ug/kg 79 ( 12%- 129%) 

**2-Fluorobipheny l 1670 1270 ug/kg 76 ( 15%- 110%) 

**2-Fluorophenol 3330 2 190 ug/kg 66 ( 10%-115%) 

* * N itrobenzene-d5 1670 1320 ug/kg 79 ( 13%-112%) 

** Pheno l-d5 3330 23 10 ug/kg 69 ( 15%- 11 7%) 
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QC Summary 
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Parmname NOM Sam le Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

**p-Terphenyl-d 14 1670 1620 ug/kg 97 (24%- 141 %) JLDI 07/25/ 17 17:5 1 

QC 1203835339 42819700 1 MS 
1,2,4-Trich lorobenzene 1710 u 103 11 80 ug/kg 69 (26%- 104%) · 07/25/ 17 19:26 

1,2-Dichlorobenzene 17 10 u 103 1120 ug/kg 65 (26%-98%) 

1,3-Dichlorobenzene 17 10 u 103 1070 ug/kg 62 (27%-92%) 

1,4- Dichlorobenzene 1710 u 103 1090 ug/kg 64 (27%-95%) 

2,4,5-Trichloropheno l 17 10 u 103 12 10 ug/kg 7 1 (26%- 120%) 

2,4-Dichlorophenol 17 10 u 103 1250 ug/kg 73 (2 1%- 11 9%) 

2,4-Dimethylphenol 17 10 u 103 1030 ug/kg 60 (27%- 111 %) 

2,4-Dinitrophenol 17 10 u 103 745 ug/kg 44 ( 12%- 11 2%) 

2,4- Dinitroto luene 17 10 u 103 1360 ug/kg 79 (32%- 11 8%) 

2,6- Dinitroto luene 1710 u 103 1300 ug/kg 76 (32%- 114%) 

2-Ch loronaphthalene 17 10 u 10.3 11 00 ug/kg 64 (25%- 111%) 

2-Ch lorophenol 171 0 u 103 12 10 ug/kg 7 1 (20%- 114%) 

2-M ethyl-4,6-dinitrophenol 17 10 u 103 946 ug/kg 55 ( 17%-11 5%) 

2-M ethylnaphthalene 17 10 u 10.3 12 10 ug/kg 7 1 (25%- 11 2%) 
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QC Summar~ 
Workorder: 428482 Page 9 of 20 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

2-N itropheno l 17 10 u 103 1230 ug/kg 72 (23%- 11 5%) JLDI 07 /25/ 17 19:26 

3,3'-Dichlorobenzidine 1710 u 103 1060 ug/kg 62 (2 1%- 107%) 

4-Bromophenylphenylether 1710 u 103 1280 ug/kg 75 (29%- 12 1%) 

4-Chloro-3-methylpheno l 17 10 u 137 1330 ug/kg 78 (29%- 11 9%) 

4-Chloroaniline 1710 u 103 11 50 ug/kg 67 (22%- 120%) 

4-Chlorophenylphenylether 17 10 u 103 1330 ug/kg 77 (29%- 11 9%) 

4-Nitro pheno l 17 10 u 103 13 10 ug/kg 76 (20%-1 20%) 

Buty lbenzy lphthalate 17 10 u 103 11 90 ug/kg 69 (26%- 133%) 

Carbazole 171 0 u 10.3 11 80 ug/kg 69 (27%- 123%) 

Di-n-buty lphthalate 17 10 u 103 1270 ug/kg 74 (26%- 126%) 

Di-n-octy lphthalate 17 10 u 103 11 80 ug/kg 69 (29%- 130%) 

Dibenzofu ran 17 10 u 103 1230 ug/kg 72 (30%-11 9%) 

Diethylphtha late 17 10 u 103 1330 ug/kg 77 (26%- 124%) 

Dimethylphthalate 17 10 u 103 1290 ug/kg 75 (27%- 120%) 

Hexachlorobenzene 17 10 u 103 13 10 ug/kg 77 (30%- 11 3%) 
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Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-CC/ 1S 
Batch 1684057 

Hexachlorobutadiene 17 10 u 103 12 10 ug/kg 70 (25%-109%) JLDI 07 /25/17 19:26 

Hexachlorocyclopentadiene 1710 u 103 832 ug/kg 49 ( I 0%-100%) 

Hexachloroethane 1710 u 103 1110 ug/kg 65 (23%-98%) 

lsophorone 1710 u 103 11 90 ug/kg 69 (29%-107%) 

- itrosod ipropylarnine 1710 u 103 1090 ug/kg 64 (25 %-113%) 

Nitrobenzene 17 10 u 103 1220 ug/kg 7 1 (26%-109%) 

Pentachloropheno l 1710 u 103 11 80 ug/kg 69 (17%- 11 9%) 

Phenol 17 10 u 103 11 30 ug/kg 66 (28%- 11 1%) 

Tributylphosphate 1710 u 103 16 10 ug/kg 94 (25%-131 %) 

bi s(2-Chloro- l -methylethyl)ether 17 10 u 103 1050 ug/kg 62 (2 1%-1 16%) 

bis(2-Ch loroethoxy)methane 17 10 u 103 12 10 ug/kg 71 (30%-111 %) 

bis(2-Chloroethyl) ether 1710 u 103 11 50 ug/kg 67 (27%-110%) 

bis(2-Ethylhexy l)phthalate 17 10 u 103 12 10 ug/kg 65 (27%-131 %) 

m- itroaniline 1710 u 103 1270 ug/kg 74 (24%-137%) 

o-Cresol 17 10 u 103 1200 ug/kg 70 (28%- 114%) 
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QC Summar~ 
Workorder: 428482 Page 11 of 20 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-CC/MS 
Batch 1684057 

o-Nitroaniline 1710 u 11 3 1200 ug/kg 70 (27%- 120%) JLDI 07/25/17 19:26 

p-Nitroaniline 17 10 u 103 121 0 ug/kg 7 1 ( 19%-140%) 

**2,4,6-Tribromopheno l 3420 2500 2730 ug/kg 80 ( 12%- 129%) 

* *2-Fluorobiphenyl 1710 1220 11 70 ug/kg 68 ( 15%- 11 0%) 

**2-Fluorophenol 3420 2040 2260 ug/kg 66 ( 10%- 11 5%) 

**N itrobenzene-d5 1710 123 0 1170 ug/kg 68 (1 3%- 11 2%) 

** Phenol-d5 3420 2 160 2360 ug/kg 69 ( 15%-11 7%) 

** p-Terphenyl-d 14 17 10 1350 1380 ug/kg 8 1 (24%- 141 %) 

QC1203835340 42819700 1 MSD 
1,2,4-Trichlorobenzene 1720 u 103 1110 ug/kg 6 65 (0%-30%) 07/25/17 I 9:57 

1,2-Dichlorobenzene 1720 u 103 1050 ug/kg 6 6 1 (0%-30%) 

1,3-D ichlorobenzene 1720 u 103 963 ug/kg IO 56 (0%-30%) 

1,4- Dichlorobenzene 1720 u 103 1030 ug/kg 5 60 (0%-30%) 

2,4,5-Trichloropheno l 1720 u 103 1110 ug/kg 9 64 (0%-30%) 

2,4-Dichlorophenol 1720 u 103 11 90 ug/kg 5 69 (0%-30%) 

2,4-Dimethylphenol 1720 u 103 973 ug/kg 6 57 (0%-30%) 
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QC Summary 
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Parmnamc OM Sam C Units RPD% REC% Ran c Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

2,4-Dinitrophenol 1720 u 103 962 ug/kg 25 56 (0%-30%) JLDI 07/25/ 17 I 9:57 

2,4-Dinitrotol uene 1720 u 103 1240 ug/kg 9 72 (0%-30%) 

2,6-Dinitrotoluene 1720 u 103 11 60 ug/kg 11 67 (0%-30%) 

2-Chloronaphthalene 1720 u 10.3 968 ug/kg 13 56 (0%-30%) 

2-Ch lorophenol 1720 u 103 11 40 ug/kg 6 66 (0%-30%) 

2-Methyl-4,6-din itrophenol 1720 u 103 1140 ug/kg 18 66 (0%-30%) 

2-Methylnaphthalene 1720 u 10.3 11 20 ug/kg 7 65 (0%-30%) 

2-Ni trophenol 1720 u 103 11 20 ug/kg 9 65 (0%-30%) 

3,3'-Dichlorobenzidine 1720 u 103 1100 ug/kg 3 64 (0%-30%) 

4-Bromopheny lphenylether 1720 u 103 11 30 ug/kg 12 66 (0%-30%) 

4-Ch loro-3-methylphenol 1720 u 137 1230 ug/kg 7 72 (0%-30%) 

4-Ch loroaniline 1720 u 103 11 20 ug/kg 2 65 (0%-30%) 

4-Ch loropheny lpheny I ether 1720 u 103 12 10 ug/kg 9 70 (0%-30%) 

4-N itrophenol 1720 u 103 11 70 ug/kg 11 68 (0%-30%) 

Butylbenzylphthalate 1720 u 103 11 40 ug/kg 4 67 (0%-30%) 
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Parmname NOM Sam~le Qual QC Units RPO% REC% Range Anlst Date Time 

Semi-Volati le-CC/MS 
Batch 1684057 

Carbazole 1720 u 10.3 11 40 ug/kg 3 66 (0%-30%) JLDI 07/25/ 17 19:57 

Di-n-butylphthalate 1720 u 103 1200 ug/kg 6 70 (0%-30%) 

Di-n-octylphthalate 1720 u 103 1090 ug/kg 7 64 (0%-30%) 

Dibenzofuran 1720 u 103 111 0 ug/kg 10 64 (0%-30%) 

Diethylphthalate 1720 u 103 11 80 ug/kg 12 68 (0%-30%) 

Dimethylphthalate 1720 u 103 111 0 ug/kg 15 65 (0%-30%) 

Hexachlorobenzene 1720 u 103 11 90 ug/kg IO 69 (0%-30%) 

Hexach lorobutad iene 1720 u 103 11 30 ug/kg 6 66 (0%-30%) 

Hexach lorocyclopentad iene 1720 u 103 767 ug/kg 8 45 (0%-30%) 

Hexach loroethane 1720 u 103 1020 ug/kg 9 59 (0%-30%) 

lsophorone 1720 u 103 11 40 ug/kg 4 66 (0%-30%) 

N-N itrosod ipropy lamine 1720 u 103 1020 ug/kg 6 59 (0%-30%) 

Ni trobenzene 1720 u 103 11 70 ug/kg 4 68 (0%-30%) 

Pentachlorophenol 1720 u 103 1250 ug/kg 6 73 (0%-30%) 

Phenol 1720 u 103 1060 ug/kg 6 62 (0%-30%) 
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QC Summar:y 
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Parmname NOM Sam C Units RPD% REC% Rane Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684057 

Tributy !phosphate 1720 u 103 1440 ug/kg II 84 (0%-30%) JLDI 07/25/17 19:57 

bis(2-Chloro- l-methylethyl)ether 1720 u 103 996 ug/kg 6 58 (0%-30%) 

bis(2-Ch loroethox y )methane 1720 u 103 II 30 ug/kg 7 65 (0%-30%) 

bis(2-Chloroethyl) ether 1720 u 103 1070 ug/kg 8 62 (0%-30%) 

bis(2-Ethylhexyl)phthalate 1720 u 103 1100 ug/kg 9 59 (0%-30%) 

m-Nitroaniline 1720 u 103 I 160 ug/kg 9 67 (0%-30%) 

o-Cresol 1720 u 103 11 20 ug/kg 7 65 (0%-30%) 

o-N itroaniline 1720 u 11 3 1080 ug/kg 11 63 (0%-30%) 

p-Nitroaniline 1720 u 103 1090 ug/kg 10 64 (0%-30%) 

**2,4,6-Tribromopheno l 3440 2500 2470 ug/kg 72 (12%- 129%) 

**2-Fluorobiphenyl 1720 1220 1030 ug/kg 60 (15%-1 10%) 

**2-Fluorophenol 3440 2040 2130 ug/kg 62 ( 10%-115%) 

**Nitrobenzene-d5 1720 1230 11 20 ug/kg 65 (13%-112%) 

** Phenol-d5 3440 2 160 2230 ug/kg 65 (15%- 117%) 

** p-Terphenyl-d 14 1720 1350 13 10 ug/kg 76 (24%- 141 %) 
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Parmname NOM Sam~le Qual QC Units RPO% REC% Range Anlst Date Time 

Semi-Vo latile-CC/MS 
Batch 1684064 

QC 1203835357 LCS 

Acenaphthene 333 226 ug/kg 68* (70%- 130%) JLDI 07 /25/17 19:40 

Acenaphthylene 333 218 ug/kg 65 * (70%- 130%) 

Anthracene 333 254 ug/kg 76 (70%- 130%) 

Benzo(a)anthracene 333 280 ug/kg 84 (70%- 130%) 

Benzo( a)pyrene 333 274 ug/kg 82 (70%- 130%) 

Benzo(b )fluoranthene 333 288 ug/kg 86 (70%- 130%) 

Benzo(ghi )pery lene 333 215 ug/kg 65 * (70%-130%) 

Benzo(k)fluoranthene 333 300 ug/kg 90 (70%- 130%) 

Chrysene 333 290 ug/kg 87 (70%-1 30%) 

Dibenzo(a,h)anth racene 333 263 ug/kg 79 (70%-1 30%) 

Fluoranthene 333 265 ug/kg 80 (70%-1 30%) 

Fl uorene 333 228 ug/kg 68* (70%- 130%) 

lndeno( 1,2,3-cd)pyrene 333 226 ug/kg 68 * (70%- 130%) 

Naphthalene 333 264 ug/kg 79 (70%- 130%) 

Phenanthrene 333 252 ug/kg 76 (70%- 130%) 
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QC Summari 
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Parmname OM Sam C Units RPD% REC% Rane Anlst Date Time 

Scmi-Volatilc-GC/MS 
Batch 1684064 

Pyrene 333 283 ug/kg 85 (70%- 130%) JLDI 07/25/ 17 19:40 

* * 5-alpha-Androstane 167 132 ug/kg 79 (25%- 129%) 

QC 1203835356 MB 
Acenaphthene u 1.67 ug/kg 07/26/ 1709: 19 

Acenaphthylene u 1.67 ug/kg 

Anthracene u 1.67 ug/kg 

Benzo(a)anthracene u 1.67 ug/kg 

Benzo(a)pyrene u 1.67 ug/kg 

Benzo(b )fluoranthene u 1.67 ug/kg 

Benzo(ghi )perylene u 1.67 ug/kg 

Benzo(k)fluoranthene u 1.67 ug/kg 

Chrysene u 1.67 ug/kg 

Dibenzo(a,h)anthracene u 1.67 ug/kg 

Fluoranthene u 1.67 ug/kg 

Fluorene u 1.67 ug/kg 

lndeno( 1,2,3-cd)pyrene u 1.67 ug/kg 
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Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Semi-Volatile-GC/MS 
Batch 1684064 

Naphthalene u 1.00 ug/kg JLD I 07/26/ 1709: 19 

Phenanthrene u 1.67 ug/kg 

Pyrene u 1.67 ug/kg 

** 5-alpha-A ndrostane 167 127 ug/kg 76 (25%- 129%) 

QC 1203835358 42819700 1 MS 
Acenaphthene 344 u 1.72 109 ug/kg 32 ( 18%-115%) 07 /26/ I 7 I 0:24 

Acenaphthylene 344 u 1.72 109 ug/kg 32 ( 19%-116%) 

Anthracene 344 u 1.72 159 ug/kg 46 (23%- 11 5%) 

Benzo( a)anthracene 344 u 1.72 202 ug/kg 59 (23%- 124%) 

Benzo( a )pyrene 344 u 1.72 200 ug/kg 58 (20%- 130%) 

Benzo(b )fluoranthene 344 u 1.72 2 11 ug/kg 62 (20%-1 34%) 

Benzo(ghi )pery lene 344 u 1.72 155 ug/kg 45 ( 18%- 11 8%) 

Benzo(k )fluoranthene 344 u 1.72 2 16 ug/kg 63 (23%-1 28%) 

Chrysene 344 u 1.72 203 ug/kg 59 ( 18%- 12 1%) 

Dibenzo(a,h)anth racene 344 u 1.72 177 ug/kg 52 ( 12%- 132%) 

Fluoranthene 344 u 1.72 182 ug/kg 53 (2 1%- 124%) 
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Parmname NOM Sam Units RPO% REC% Ran e Anlst Date Time 

Scmi-Volatilc-GC/MS 
Batch 1684064 

Fl uorene 344 u 1.72 126 ug/kg 37 (2 1%- 11 8%) JLDI 07/26/ 17 I 0:24 

lndeno( 1,2,3-cd)pyrene 344 u 1.72 162 ug/kg 47 ( 11 %- 130%) 

Naphthalene 344 u 1.03 12 1 ug/kg 35 ( 14%- 11 4%) 

Phenanthrene 344 u 1.72 157 ug/kg 46 (24%- 106%) 

Pyrene 344 u 1.72 245 ug/kg 71 (16%- 122%) 

** 5-alpha-Androstane 172 11 9 81.8 ug/kg 48 (25 %-129%) 

QC 1203835359 42819700 1 MSD 
Acenaphthene 344 u 1.72 13 1 ug/kg 18 38 (0%-30%) 07/26/ 17 I 0:56 

Acenaphthylene 344 u 1.72 128 ug/kg 16 37 (0%-30%) 

Anthracene 344 u 1.72 182 ug/kg 13 53 (0%-30%) 

Benzo(a)anthracene 344 u 1.72 235 ug/kg 15 68 (0%-30%) 

Benzo(a)pyrene 344 u 1.72 235 ug/kg 16 68 (0%-30%) 

Benzo(b )fluoranthene 344 u 1.72 253 ug/kg 18 73 (0%-30%) 

Benzo(ghi)perylene 344 u 1.72 19 1 ug/kg 2 1 56 (0%-30%) 

Benzo(k)fl uoranthene 344 u 1.72 253 ug/kg 16 74 (0%-30%) 

Chrysene 344 u 1.72 250 ug/kg 2 1 73 (0%-30%) 
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Parrnnarne NOM Sam le Units RPO% REC% Ran e Anlst 

Semi-Volatilc-GC/MS 
Batch 1684064 

Dibenzo(a,h)anth racene 344 u 1.72 2 17 ug/kg 2 1 63 (0%-30%) JLDI 

Fluoranthene 344 u 1.72 205 ug/kg 12 59 (0%-30%) 

Fluorene 344 u 1.72 142 ug/kg 12 41 (0%-3 0%) 

lndeno( 1,2,3-cd)pyrene 344 u 1.72 197 ug/kg 19 57 (0% -30%) 

Naphthalene 344 u 1.03 139 ug/kg 14 4 1 (0%-30%) 

Phenanth rene 344 u 1.72 179 ug/kg 13 52 (0%-30%) 

Pyrene 344 u 1.72 3 14 ug/kg 24 9 1 (0%-30%) 

** 5-alpha-Androstane 172 11 9 95.7 ug/kg 56 (25%- 129%) 

Notes: 

The Qualifiers in th is report are defined as fo llows: 

A T he TI C is a suspected a ldo l-condensation product 

B The analyte was detected in both the assoc iated QC blank and in the sample. 

C Analyte has been confi nned by GC/MS analys is 

D Results are reported from a diluted aliquot of sample. 

E Concentration exceeds the ca libration range of the instrument 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than o r equal to the IDL/M DL (as 
appropriate). Yalue is estimated 

Spike Sample recovery is outside cont ro l limits. 

P Aroc lor target analyte with greater than 25% difference between co lumn analyses. 

T Spike and/or spike dup licate sample recovery is outside contro l limits. 

U Analyzed fo r but not detected above limi ting criteria. Inc ludes MDL, MDA, PQL, zero, counti ng error, and total analytical error. 

X Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Y Consul t Case arrati ve, Data Summary package, or Project Manager concerning this qua li fie r 

Z Consul t Case arrative, Data Sum mary package, or Project Manager concerning this quali fier 

o Analyte fa iled to recover within LCS limits (Organics only) 
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GEL Laboratories LLC 

SDG Number: GEL428482 

Matrix Type: SOLID 

Sample ID Client ID 

1203835357 LCS for batch 1684062 

1203835356 MB for batch 1684062 

1203835358 B3BBH0MS 

1203835359 B3BBH0MSD 

42848200 1 B3BBH8 

428482002 B3BBJ2 

428482003 B3BBK0 

Surrogate 

5-alpha- = 5-alpha-Androstane 

* Recovery outside Acceptance Limits 

# Column to be used to flag recovery values 
D Sample Di luted 
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~i2Yt'ait~86 
Surrogate Recovery Report 

5-alpha 
%REC 

79 

76 

48 

56 

6 1 

60 

70 

Acceptance Limits 

(25%-129%) 

Report Date: July 27 20 17 

Page I of 2 



GEL Laboratories LLC 

SDG Number: GEL428482 

Matrix Type: SOLID 

Sample ID Client ID 

120383 5337 MB for batch 1684056 

1203835338 LCS for batch 1684056 

120383 5339 B3BB H0MS 

1203835340 B3BBH0MSD 

42848200 1 B3BBH8 

428482002 B3BBJ2 

428482003 B3BBK0 

Surrogate 

2FP = 2-Fluorophenol 

PHL = Phenol-d5 

NBZ = Nitrobenzene-d5 

FBP = 2-Fluorobiphenyl 

TBP = 2,4,6-Tribromopheno l 

TPH = p-Terphenyl-d 14 

* Recovery outside Acceptance Limi ts 

# Co lumn to be used to fl ag recovery va lues 

D Sample Diluted 

Page 96 of 196 

Report Date: July 27 2017 

~i2Ye'aitM86 Page 2 of 2 

Surrogate Recovery Report 

2FP PHL NBZ FBP TBP TPH 
% REC % REC % REC % REC % REC % REC 

66 69 79 76 79 97 

71 72 74 72 84 103 

66 69 68 68 80 8 1 

62 65 65 60 72 76 

5 1 54 63 63 73 79 

52 55 64 62 69 73 

60 65 74 75 73 83 

Acceptance Limits 

( 10%- 11 5%) 

(15%- 11 7%) 

(13%- 11 2%) 

(15%- 11 0%) 

(12%- 129%) 

(24%- 14 1%) 



P~e 219 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 -www.gel.com 

QC S ummarl'. 
Report Date: July 12, 2017 

CH2MHill Plateau Remediation Company Page I of 2 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 426852 

Parmname NOM Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1680275 

QC 1203825820 LCS 

Diesel Range Organics 66600 46900 UG/KG 70 (70%-130%) LXAl 07/ 11 / 17 16:20 

Motor Oi l 66600 B 52600 UG/KG 79 (70%- 130%) 

**o-Terphenyl 666 476 UG/KG 71 (60%- 140%) 

QC 1203825823 LCS 

Kerosene 33300 24600 UG/KG 74 (70%- 130%) 07/ 11 / 17 16:59 

**o-Terphenyl 666 457 UG/KG 69 (60%-140%) 

QC 1203825824 LCSD 

Kerosene 33300 26600 UG/KG 8 80 (0%-30%) 07/ 11 / 17 17:38 

**o-Terphenyl 666 492 UG/KG 74 (60%- 140%) 

QC 12038258 19 MB 

Diesel Range Organics u 2160 UG/KG 07/ 11/17 15:4 1 

Kerosene u 1110 UG/KG 

Motor Oil 2590 UG/KG 

**o-Terphenyl 666 432 UG/KG 65 (60%-140%) 

QC 120382582 1 427197002 MS 

Diesel Range Organics 68200 JT 2670 T 46400 UG/KG 64* (70%-130%) 07/1 1/ 17 20:54 
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P~e 220 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar,Y 
Workorder: 426852 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst 

Diesel Range Organics 
Batch 1680275 

Motor Oil 68200 BT 20700 BT 64300 UG/KG 64 * (70%-130%) LXAI 

**o-Terphenyl 682 343 35 1 UG/KG 51* (60%-140%) 

QC1203 25822 427 197002 MSD 
Diesel Range Organics 68000 JT 2670 51700 UG/KG 11 72 (0%-30%) 

Motor Oi l 68000 BT 20700 B 69300 UG/KG 8 7 1 (0%-30%) 

**o-Terphenyl 680 343 378 UG/KG 56* (60%- 140%) 

Notes: 

The Qualifiers in this report are defi ned as fo llows: 

A The TI C is a suspected a ldo l-condensation product 

B The analyte was detected in both the assoc iated QC blank and in the sample. 

C Analyte has been confirmed by GC/MS analysis 

D Results are reported from a diluted aliquot of sample. 

E Concent ration exceeds the ca libration range of the instrument 

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than o r equal to the IDL/MDL (as 
appropriate).Yalue is estimated 

N Spike Sample recovery is outside cont ro l limits. 

P Aroclor target analyte with greater than 25% difference between co lumn analyses. 

T Spike and/or spike duplica te sample recovery is outside contro l limi ts. 

U Analyzed fo r but no t detected above limiting criteri a. Inc ludes MDL, MDA, PQL, zero, counting error, and total analytica l error. 

X Consult Case arrati ve, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case Narrat ive, Data Summary package, or Project Manager concerning this qualifier 

o Analyte fai led to recover within LCS limits (Organics only) 

Page 2 of 2 

Date Time 

07/ 11 /17 20:54 

07/1 1/ 17 2 1:34 

NI A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or % RPO not applicable. 
" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is eva luated again st the acceptance criteri a when the sample is greater than 
fi ve times (5X) the contract required detection limit (RL). In cases where ei ther the sample or duplicate va lue is less than SX the RL, a cont ro l limit of +/- the 
RL is used to evaluate the DUP result . 
* Indicates that a Quality Contro l parameter was not within specifications. 
For PS, PSD, and SOIL T results, the va lues li sted are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certifi cation, the analysis has met all of the 
requirements of the NELAC standard unless qualifi ed on the QC Summary. 
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GEL Laboratories LLC 

SDG Number: GEL426852 

Matrix Type: SOLID 

Sample ID Client ID 

1203825819 MB for batch I 680274 

1203825820 LCS for batch 1680274 

1203825823 LCS for batch 1680274 

1203825824 LCSD fo r batch 1680274 

426852001 B3BBC2 

120382582 1 B3B7P0MS 

1203825822 B3B7P0MSD 

Surrogate 

OTP = o-Terphenyl 

+ Recovery outside Acceptance Limits 

# Colum n to be used to fl ag recovery va lues 
D Sample Diluted 

Page 85 of 85 

FID ~ !mJgfQ~anics 

Surrogate Recovery Report 

OTP 
%REC 

65 

71 

69 

74 

73 

51 + 

56 + 

Acceptance Limits 

(60%- 140%) 

Report Date: July 12 2017 

Page I of I 



P~e 222 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Reoort Date: July 20, 2017 

CH2MHill Plateau Remediation Company Page 1 of 2 
MS IN R3-50 CH PRC 
PO Box 1600 
Rich land, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 427715 

Parm name NOM C Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1682135 

QC 1203830420 LCS 

Diesel Range Organics 66600 46000 UG/KG 69* (70%-130%) LXA I 07 /l 6/17 00:26 

Motor Oil 66600 46800 UG/KG 70 (70%- 130%) 

**o-Terphenyl 666 415 UG/KG 62 (60%-140%) 

QC 1203830423 LCS 

Kerosene 33300 23200 UG/KG 70 (70%-130%) 07/ 16/ 17 0 I :06 

**o-Terphenyl 666 427 UG/KG 64 (60%-140%) 

QC 1203830424 LCSD 

Kerosene 33300 22000 UG/KG 5 66* (0%-30%) 07/ 16/17 0 I :45 

**o-Terphenyl 667 410 UG/KG 6 1 (60%-140%) 

QC 12038304 19 MB 

Diesel Range Organics u 2170 UG/KG 07/ 15/ 17 23:47 

Kerosene u 111 0 UG/KG 

Motor Oi l u 2 170 UG/KG 

**o-Terphenyl 666 351 UG/KG 53 * (60%- 140%) 

QC 1203830421 4277 15003 MS 

Diesel Range Organics 70900 u 23 10 57000 UG/KG 80 (70%-130%) 07/ 16/ 17 04:22 
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P~e 223 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summari 
Workorder: 427715 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst 

Diesel Range Organics 
Batch 1682 135 

Motor Oil 70900 u 23 10 60 100 UG/KG 85 (70%- 130%) LXA I 

**o-Terphenyl 709 355 5 15 UG/KG 73 (60%- 140%) 

QC 1203830422 4277 15003 MSD 
Diesel Range Organics 7 1200 u 23 10 56000 UG/KG 2 79 (0%-30%) 

Motor Oil 7 1200 u 23 10 58500 UG/KG 3 82 (0%-30%) 

* * o-Terpheny I 71 2 355 509 UG/KG 7 1 (60%-140%) 

Notes: 

The Qualifiers in this report are defined as fo llows: 

A The T IC is a suspected a ldo l-condensation product 

B The analyte was detected in both the assoc iated QC blank and in the sample. 

C Analyte has been confi rmed by GC/MS analys is 

D Results are reported from a diluted aliquot of sample. 

E Concentration exceeds the calibration range of the instrument 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but grea ter than or equal to the ID L/MDL (as 
appropriate).Yalue is estimated 

N Spike Sample recovery is outside control limits. 

P Aroclor target analyte w ith greater than 25% difference between column analyses. 

T Spike and/or spike duplicate samp le recovery is outside contro l limits. 

U Analyzed fo r but not detected above limiting criteria. Includes MDL, MDA, PQL, zero , counting error, and total analytical error. 

X Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrati ve, Data Summary package, or Project Manager concerning thi s qua li fi er 

Z Consult Case arrati ve, Data Summary package, or Proj ect Manager concerning this qualifier 

o Analyte failed to recover within LCS limits (Organics only) 

Page 2 of 2 

Date Time 

07/ 16/ 17 04:22 

07/ 16/ 17 05 :01 

NI A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or % RPO not applicable. 
/\ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is eva luated aga inst the acceptance criteria when the sample is greater than 
fi ve times (5X) the contract req uired detection limit (RL). In cases where either the sample or duplicate va lue is less than 5X the RL, a contro l limit of +/- the 
RL is used to evaluate the DUP result. 
* Indica tes that a Quality Contro l parameter was not with in specifications. 
For PS, PSD, and SDIL T results, the va lues li sted are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysi s has met all of the 
requirements of the NELAC standard un less qua lified on the QC Summaiy. 
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GEL laboratories LLC 

SDG Number: GEL42771 5 

Matrix Type: SOLID 

Sample ID Client ID 

12038304 19 MB for batch 1682134 

1203830420 LCS for batch 1682 134 

1203830423 LCS fo r batch 1682 134 

1203830424 LCS D for batch 1682 134 

4277 1500 1 8 3B8D0 

4277 15002 B3BBC6 

4277 15003 B3B8 D4 

120383042 1 8 3B8D4M S 

1203830422 B3BBD4M SD 

Surrogate 

OTP = o-Terphenyl 

* Recovery outside Acceptance Li mits 

# Colum n to be used to fl ag recovery va lues 
D Sample Di luted 

Page 91 of 91 

FID ~ ~gfQ~anics 

Surrogate Recovery Report 

OTP 
%REC 

53 * 
62 

64 

61 

45 * 
60 

50 * 

73 

71 

Acceptance Limits 

(60%- 140%) 

Report Date: July 20 2017 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Report Date: July 24, 20 17 

CH2M Hill Plateau Remediation Company Page 1 of 2 
MSIN RJ-50 CH.PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428015 

Parmname NOM C Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1682869 

QC 1203832260 LCS 

Diesel Range Organics 66600 B 64200 UG/KG 96 (70%-130%) LXAI 07/22/ 17 00:42 

Motor Oil 66600 B 73700 UG/KG 11 1 (70%- 130%) 

**o-Terphenyl 666 599 UG/KG 90 (60%-140%) 

QC 1203832263 LCS 

Kerosene 33300 B 24300 UG/KG 73 (70%-1 30%) 07/22/ 17 01:2 1 

**o-Terphenyl 667 550 UG/KG 82 (60%-140%) 

QC 1203832264 LCSD 

Kerosene 33300 B 22000 UG/KG 10 66 * (0%-30%) 07/22/ 17 02:00 

**o-Terphenyl 666 396 UG/KG 59 * (60%- 140%) 

QC 1203832259 MB 

Diesel Range Organics 3 110 UG/KG 07 /22/ I 7 00:03 

Kerosene 2990 UG/KG 

Motor Oil 2260 UG/KG 

**o-Terphenyl 666 463 UG/KG 70 (60%-140%) 

QC 120383226 1 4280 1500 1 MS 

Diesel Range Organics 67300 BJ 3460 B 52900 UG/KG 74 (70%-130%) 07/22/1 703: 18 

Page 103 of 200 



P~e 226 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Workorder: 428015 

Parmname NOM Sam C Units RPD% REC% Ran e Anlst 

Diesel Range Organics 
Batch 1682869 

Motor Oil 67300 BJ 3240 B 57800 UG/KG 8 1 (70%- 130%) LXA I 

**o-Terphenyl 673 499 466 UG/KG 69 (60%-140%) 

QC 1203832262 42801500 1 MSD 
Diesel Range Organics 67200 BJ 3460 B 58000 UG/KG 9 8 1 (0%-30%) 

Motor Oil 67200 BJ 3240 B 63600 UG/KG 10 90 (0%-30%) 

**o-Terphenyl 672 499 449 UG/KG 67 (60%- 140%) 

Notes: 

The Qualifiers in this report are defin ed as fo llows: 

A The TI C is a suspected aldol-condensation product 

B The analyte was detected in both the associated QC blank and in the sample. 

C Analyte has been confim1ed by GC/MS analys is 

D Results are reported from a diluted aliquot of sample. 

E Concentration exceeds the calibration range of the instrument 

The analyte was detected at a va lue less than the contract required detection lim it (RDL), but greater than o r equal to the IDL/MDL (as 
appropriate).Value is estimated 

N Spike Sample recovery is outside contro l limits. 

P Aroclor target analyte with grea ter than 25 % difference between column analyses. 

T Spike and/or spike duplicate sample recovery is outside cont ro l limits. 

U Analyzed fo r but not detected above limiting criteri a. Includes MDL, MDA, PQL, zero, counting erro r, and total analytical error. 

X Consult Case arrative, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

o Analyte fa iled to recover within LCS li mits (Organics only) 

Page 2 of 2 

Date Time 

07/22/1703: 18 

07/22/ 17 03:57 

NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or % RPO not applicabl e. 
" The Relative Percent Difference (RPO) obta ined from the sample duplicate (DUP) is evaluated aga inst the acceptance criteria when the sample is greater than 
fi ve times (5 X) the cont ract required detection limit (RL). In cases where e ither the sample or duplicate va lue is less than 5X the RL, a contro l limit of +/- the 
RL is used to eva luate the DUP result. 
* Indicates that a Qua li ty Contro l parameter was not within specifica tions. 
For PS, PSD, and SOIL T results, the va lues li sted are the measured amounts, not final concentrations. 

Where the analyti cal method has been perfo rmed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary . 
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GEL Laboratories LLC 

SDG Number: GEL428015 

Matrix Type: SOLID 

Sample ID Client ID 

1203832259 MB for batch 1682866 

1203832260 LCS for batch 1682866 

1203832263 LCS for batch 1682866 

1203832264 LCSD for batch 1682866 

42801500 1 B3B8D8 

120383226 1 B3BBD8MS 

1203832262 B3BBD8MSD 

428015002 B3BBF2 

428015003 B3BBF6 

Surrogate 

OTP = o-Terphenyl 

* Recovery outside Acceptance Lim its 

# Column to be used to fl ag recovery va lues 
D Sample Diluted 

Page 105 of 200 

FID ~ ~gf Q~anics 

Surrogate Recovery Report 

OTP 
% REC 

70 

90 

82 

59 * 
74 

69 

67 

60 

50 * 

Acceptance Limits 

(60%- 140%) 

Report Date: July 2420 17 
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P~e 228 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Reoort Date: July 24, 2017 

C H2MHill Plateau Remediation Company Page I of 2 
MSI R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

·workorder: 428197 

Parmname OM Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1683556 

QC1203834 11 7 LCS 
Diesel Range Organics 66600 44500 UG/KG 67* (70%- 130%) LXA I 07/2 1/ 17 14:5 1 

Motor Oil 66600 49000 UG/KG 73 (70%- 130%) 

**o-Terphenyl 666 422 UG/KG 63 (60%-140%) 

QC 1203834120 LCS 
Kerosene 33300 24000 UG/KG 72 (70%- 130%) 07/2 1/ 17 15:3 1 

**o-Terphenyl 667 48 1 UG/KG 72 (60%- 140%) 

QC 12038341 21 LCSD 
Kerosene 33300 20500 UG/KG 16 6 1* (0%-30%) 07/2 1/ 17 16: 10 

**o-Terphenyl 666 433 UG/KG 65 (60%- 140%) 

QC 1203834 11 6 MB 
Diesel Range Organics u 2 170 UG/KG 07/2 1/1 7 14:12 

Kerosene u 1110 UG/KG 

Motor Oi l u 2 170 UG/KG 

**o-Terpheny l 666 347 UG/KG 52* (60%-140%) 

QC 1203834 11 8 42819700 1 M 

Diesel Range Organics 68800 u 2240 52300 UG/KG 76 (70%-130%) 07/2 1 /I 7 17:29 
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P~e 229 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 428197 

Parmname NOM Samele Qual QC Units RPD% REC% Range Anlst 

Diesel Range Organics 
Batch 1683556 

Motor Oil 68800 3300 60500 UG/KG 83 (70%-130%) LXAI 

* *o-Terpheny I 688 379 496 UG/KG 72 (60%-140%) 

QC120383411 9 428 197001 MSD 
Diesel Range Organics 68800 u 2240 54500 UG/KG 4 79 (0%-30%) 

Motor Oil 68800 3300 64700 UG/KG 7 89 (0%-30%) 

**o-Terphenyl 688 379 457 UG/KG 66 (60%-140%) 

Notes: 

The Qualifiers in this report are defin ed as fol lows: 

A The TIC is a suspected aldol-condensation product 

B The analyte was detected in both the associated QC blank and in the sample. 

C Analyte has been confirmed by GC/MS analys is 

D Results are reported from a diluted a liquot of sample. 

E Concentration exceeds the calibration range of the instrument 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the ID L/MDL (as 
appropriate).Yalue is estimated 

N Spike Sample recovery is outside contro l limits. 

P Aroc lor target analyte w ith greater than 25% difference between co lumn analyses. 

T Spike and/or spike duplicate sample recovery is outside contro l limits. 

U Analyzed fo r but not detected above limiting criteri a. Includes MDL, M DA , PQL, zero, counting error, and total analytical error. 

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning thi s qualifier 

Z Consult Case arrative, Data Summary package, or Project Manager concerning th is qualifier 

o Analyte fail ed to recover within LCS limits (Organics only) 

Page 2 of 2 

Date Time 

07/2 1/ 17 17:29 

07/21 / 17 18:09 

NI A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more or % RPO not applicable. 
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is eva luated against the acceptance criteria when the sample is greater than 
fi ve times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a contro l limit of +/- the 
RL is used to evaluate the DUP result. 
* Indicates that a Quality Control parameter was not within specifications. 
For PS, PSD, and SDIL T results, the values li sted are the measured amounts, not final concentrations. 

Where the analytical method has been perfonned under NELAP certification, the ana lysis has met all of the 
requirements of the NELAC standard un less qualified on the QC Summary. 
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GEL Laboratories LLC 

SDG Number: GEL428197 

Matrix Type: SOLID 

Sample ID Client ID 

120383411 6 MB for batch 1683555 

120383411 7 LCS fo r batch 1683555 

12038341 20 LCS fo r batch 1683555 

12038341 2 1 LCS D fo r batch 1683555 

428 197001 B3BBH0 

120383411 8 B3BBH0MS 

120383411 9 B3BBH0M SD 

428 197004 B3BBH4 

Surrogate 

OTP = o-Terphenyl 

* Recovery outside Acceptance Limits 

# Co lumn to be used to flag recovery values 
D Sample Diluted 

Page 99 of 178 

FID ~i~~gf~~anics 
Surrogate Recovery Report 

OTP 
%REC 

52 * 

63 

72 

65 

55 * 

72 

66 

67 

Acceptance Limits 

(60%-140%) 

Report Date: July 24 201 7 
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Pa..2_e 231 of 386 

GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summari 
Reoort Date: August 4, 2017 

CH2MHill Plateau Remediation Company Page I of 4 
MSI R3-S0CHPRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

\ l\'orkorder: 428482 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1685897 

QC 1203839792 LCS 

Diesel Range Organics 66600 B 46500 UG/KG 70 (70%- 130%) LXA I 07/28/ I 7 I 3:54 

Motor Oil 66600 B 52300 UG/KG 79 (70%-130%) 

**o-Terphenyl 666 456 UG/KG 69 (60%-140%) 

QC 1203839795 LCS 

Kerosene 33300 B 20700 UG/KG 62 * (70%- 130%) 07/28/17 14:33 

**o-Terphenyl 667 4 15 UG/KG 62 (60%- 140%) 

QC 1203839796 LCSD 

Kerosene 33300 B 2 11 00 UG/KG 2 63 * (0%-30%) 07/28/ 17 15: 13 

**o-Terphenyl 666 393 UG/KG 59 * (60%-140%) 

QC 120383979 1 MB 

Diesel Range Organics 2820 UG/KG 07/28/ 17 13: 15 

Kerosene 28 10 UG/KG 

Motor Oi l 26 10 UG/KG 

**o-Terphenyl 667 470 UG/KG 7 1 (60%-140%) 

QC 1203 39793 428482003 MS 

Diesel Range Organics 69400 u 2260 B 50000 UG/KG 72 (70%- 130%) 07/28/17 17:49 
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P~e 232 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workordcr: 428482 Page 2 of 4 

Parmnamc NOM Sam C Units RPO% REC% Ran e Anlst Date Time 

Diesel Range Organics 
Batch 1685897 

Motor Oi l 69400 BJ 4560 B 55300 UG/KG 73 (70%-130%) LXA 1 07/28/ 17 17:49 

**o-Terphenyl 694 404 451 UG/KG 65 (60%-140%) 

QC 1203839794 428482003 MSD 
Diesel Range Organics 69400 u 2260 B 53000 UG/KG 6 76 (0%-30%) 07/28/ 17 18:29 

Motor Oi l 69400 BJ 4560 B 62700 UG/KG 12 84 (0%-30%) 

**o-Terphenyl 694 404 469 UG/KG 68 (60%-140%) 

Batch 1688 122 

QC 1203845333 LCS 
Diesel Range Organics 66600 B 46400 UG/KG 70 (70%- 130%) LXA I 08/04/ 17 I 0:30 

Motor Oil 66600 B 54500 UG/KG 82 (70%- 130%) 

**o-Terphenyl 666 462 UG/KG 69 (60%-140%) 

QC 1203845336 LCS 
Kerosene 33300 B 27000 UG/KG 81 (70%-130%) 08/04/ 17 11 :09 

**o-Terpheny l 666 440 UG/KG 66 (60%-140%) 

QC 1203845337 LCSD 
Kerosene 33300 B 19700 UG/KG 31* 59 * (0%-30%) 08/04/1 7 I I :48 

**o-Terphenyl 666 355 UG/KG 53 * (60%-140%) 

QC 1203845332 MB 
Diesel Range Organics 3200 UG/KG 08/04/17 09:50 

Kerosene 3140 UG/KG 
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P~e 233 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-81 71 - www.gel.com 

QC Summar:y 
Workorder: 428482 

Parmname NOM Sam le C Units RPO% REC% Rane Anlst 

Diesel Range Organics 
Batch 1688 122 

Motor Oil 2940 UG/KG LXAI 

**o-Terphenyl 667 472 UG/KG 71 (60%-140%) 

QC 1203845334 428482003 MS 
Diesel Range Organics 69400 BJX 4 110 BX 53500 UG/KG 71 (70%- 130%) 

Motor Oi l 69400 BX 7280 BX 64600 UG/KG 83 (70%-130%) 

**o-Terphenyl 694 478 492 UG/KG 71 (60%- 140%) 

QC 1203845335 428482003 MS D 
Diesel Range Organics 69500 BJX 4110 BX 58300 UG/KG 9 78 (0%-30%) 

Motor Oil 69500 BX 7280 BX 72300 UG/KG 11 94 (0%-30%) 

**o-Terphenyl 695 478 528 UG/KG 76 (60%-140%) 

Notes: 

The Qualifiers in thi s report are defined as fo llows: 

A The TI C is a suspected a ldo l-condensation product 

B The analyte was detected in both the associated QC blank and in the sample. 

C Analyte has been confirmed by GC/MS analys is 

D Results are reported from a diluted a liquot of sample. 

E Concentration exceeds the calibration range of the instrument 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as 
appropriate).Value is estimated 

N Spike Sample recovery is outside control limits. 

P Aroclor target analyte with greater than 25 % difference between column analyses. 

T Spike and/or spike duplicate sample recovery is outs ide contro l limits. 

U Analyzed for but not detected above limiting criteri a. Includes MDL, MDA, PQL, zero, counting error, and total analytica l error. 

X Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 
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Date Time 

08/04/ 17 09:50 

08/04/1 7 14:26 

08/04/ 17 15:05 



GEL laboratories LLC 

SDG Number: GEL428482 

Matrix Type: SOLID 

Sample ID Client ID 

120383979 1 MB fo r batch 1685896 

120383 9792 LCS fo r batch 1685896 

1203839795 LCS fo r batch 1685896 

1203839796 LCSD fo r batch 1685896 

428482001 B3BBH 8 

428482002 B3BBJ2 

428482003 B3BBK0 

1203839793 B3BBK0MS 

1203839794 B3BBK0M SD 

1203845 332 MB for batch 1688 12 1 

1203845 333 LCS for batch 1688 12 1 

1203845336 LCS for batch 1688 121 

1203845337 LCSD fo r batch 1688 12 1 

428482001 B3BB H8RE 

428482002 B3BBJ2RE 

428482003 8 3BBK0RE 

1203845334 B3 BBK0REMS 

1203845 335 B3BBK0REMSD 

Surrogate 

OT P = o-Terphenyl 

* Recovery outside Acceptance Limits 

# Column to be used to fl ag recovery va lues 
D Sample Di lu ted 

Page 11 6 of 196 

FID ~i ~~Sf ~~anics 

Surrogate Recovery Report 

OTP 
% REC 

71 

69 

62 

59 * 
59 * 
49 * 
58 * 
65 

68 

7 1 

69 

66 

53 * 
66 

70 

69 

7 1 

76 

Acceptance Limits 

(60%- 140%) 

Report Date: August 4 2017 

Page I of I 
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Date: 29 September 2017 
To: CH2M Hill (technical representative) 
From: Analytical Quality Associates, lnc. 
Project: 200-EA-1 
Subject: lnorganics - Sample Data Groups (SDGs) GEL426775 , GEL427585 , GEL428015 , 

GEL428 I 97, GEL4283 I 3 and GEL428482 

INTRODUCTION 

This memorandum presents the results of data validation for SDGs GEL426775 , GEL427585 , 
GEL428015 , GEL428197, GEL428313 and GEL428482 prepared by GEL Laboratories LLC. A 
list of samples validated along with the analytical methods is provided in the following table. 

Sample ID Sample Date Media Validation Level Analytical Methods 
B3BBC4 06/29/ 17 Soil C 6010O, 6020B, 7471B 
B3BBC8 07/ 11 /17 Soil C 60100, 6020B, 7471B 
B3BBD2 07/ 11 /17 Soil C 6010O, 6020B, 7471B 
B3BBD6 07/ 11 /04 Soil C 60100, 6020B, 7471B 
B3BBF0 07/13/17 Soil C 60100, 6020B, 7471B 
B3BBF4 07/13/17 Soil C 60100, 6020B, 7471B 
B3BBF8 07/ 13/17 Soil C 6010O, 6020B, 7471B 
B3BBH2 07/ 17/17 Soil C 6010O, 6020B, 7471B 
B3BBH6 07/ 17/17 Soil C 6010O, 6020B, 7471B 
B3BBJ0 07/19/17 Soil C 6010O, 6020B, 7471B 
B3BBK2 07/ 19/17 Soil C 6010D, 6020B, 7471B 
B3BBJ4 07/19/ 17 Soil C 6010O,6020B, 7471B 

Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Characterization Sampling and Analysis Plan for the C9617 Borehole at the 216-A-29 Waste 
Site, DOE/RL-2017-35 , Rev. 0 (SAP). Appendices I through 4 provide the following 
information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Data Validation Supporting Documentation 
Appendix 4. Additional Documentation Requested by Client 

DATA QUALITY OBJECTIVES 

• Holding Times and Sample Preservation 

Holding times are calculated from Chain-of-Custody forms to determine the validity of the 
results. The holding time requirement for JCP metals are ana'lysis within 180 days of sample 
collection, and the holding time requirement for mercury is analysis within 28 days of sample 
collection. There were no specific preservation requirements for the metals soil sample analysis. 
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The samples were analyzed within the prescribed holding times and properly preserved. 

• Blanks 

The blank data results are rev iewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analys is. 

Laboratory Blanks 

All laboratory blank results were acceptable with the fo llowing exceptions. 

For SDG GEL426775 , the K laboratory blank result was ~ the method detection limit (MDL) but 
:'.S the practica l quantitation limit (PQL). The K result fo r sample B3BBC4 was ~20X the blank 
va lue and should not be qualified. 

For SDG GEL427585, the Ca and Na laboratory blank results were ~ MD Ls but :'.S the PQLs. 
The Ca and Na results fo r samples B3BBC8, 8 3B8D2 and B3BBD6 were detects ~20X the 
blank values and should not be qualified. 

For SDG GEL42801 5, the Na laboratory blank result was ~ MDL but :'.S the PQL. The Na result 
fo r sample B3BBF8 was a detect <20X the blank value and should be qualified as an estimate 
and flagged "J+." The Na results for samples B3BBF0 and B3BBF4 were detects ~20X the 
blank value and should not be qualified. 

For SDG GEL428 I 97, the Ca and Zn laboratory blank results were ~ the MD Ls but :'.S the PQLs. 
The Ca and Zn results fo r samples B3BBH2 and B3BBH6 were detects >20X the blank va lues 
and should not be qualified. 

For SDG GEL428313, the Ca and Na laboratory blank results were ~ the MDLs but :'.S the PQLs. 
The Ca and Na results fo r sample B38B.JO were detects > 20X the blank values and should not 
be qualifi ed. 

For SDG GEL428482, the Sb laboratory blank result was ~ the MDL but :'.S the PQL. The Sb 
result for sample B3BBJ4 was a detect ~ the MDL but :'.S the PQL and <20X the blank va lue and 
should be qualified as an estimate and fl agged "J+." The Sb result fo r sample B3BBK2 as a non­
detect and should not be qualified. 

Trip Blanks 

No trip blanks were submitted fo r va lidation. 

Field Blanks 

No fi eld blanks were submitted fo r validation. 
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Equipment Blanks 

No equipment blanks were submitted for validation. 

• Accuracy 

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample and 
ICP-AES interference check sample results. According to the SAP, the laboratory control 
sample accuracy limits are 80% to 120% and the matrix spike sample accuracy limits are 75% to 
120%. The interference check sample limits are ones specified by the DV procedure. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

All MS/MSD recoveries were acceptable with the following exceptions. 

For SDG GEL426775 , the MS recovery for Se was < the lower acceptance limit but ~30%. The 
Se result for sample B3BBC4 was a detect and should be qualified as an estimate and flagged 
"J-." 

For SDG GEL427585, the MS recovery for Se was < the lower acceptance limit ~ 30%. The Se 
results for samples B3BBC8, B3BBD2 and B3BBD6 were detects and should be qualified as 
estimates and flagged "J-." 

For SDG GEL420815, the MS recovery for K was < lower acceptance limit but ~30%. The K 
results for samples B3BBF0 and B3BBF4 were detects and should be qualified as estimates and 
flagged "J-." The K result for sample B3BBF8 was a non-detect and should be qualified as an 
estimate and flagged "UJ." 

For SDG GEL4283 I 3, the MS recoveries for Ba, Mn and K were > the upper acceptance limit. 
The Ba, Mn and K results for sample B3BBJO were detects and should be qualified as estimates 
and flagged "J+." 

For SDG GEL428482, the MS recovery for Ba was > the upper acceptance limit. The Ba results 
for samples B3BBK2 and B3BBJ4 were detects and should be qualified as estimates and flagged 
"J+." 

Laboratorv Control Samples (LCSs) 

All LCS recoveries were acceptable. 

ICP-AES Interference Check Samples (ICSs) 

ICS data was not included in the data package. Sample results should not be qualified based on 
this. 
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• Precision 

Prec ision is evaluated by rev iewing laboratory duplicate sample results, fi e ld du plicate sample 
resu lts, fi e ld split sample results, and ICP seria l d ilution resul ts. These QC results provide 
information on the laboratory reproducibility and whether sampling activities are adequate to 
acquire consistent sample results. According to the SA P, the re lative percent di ffe rence (RPO) 
limits are :S35%. 

Laboratory Duplicate Samples 

A ll laboratory duplicate results were acceptable with the fo ll owi ng exceptions. 

For SOG GEL4281 97, the RPO fo r Ca was above the upper limit. The Ca results for samples 
B3BBH2 and B3BBH 6 were detects and should be qua li fied as estimates and fl agged "J." 

For SDG GEL4283 13, the RPDs for Cr, Kand Na were above the upper limit. The Cr, Kand 
Na results for sample B3BBJO were detects and should be quali fied as estimates and flagged "J." 

Field Duplicate Samples 

No fi eld duplicates were submi tted fo r validation. 

Field Split Samples 

No fi e ld spli ts were submitted fo r va lidation. 

ICP Serial Dilution Samples 

ICS seria l dilution data was not included in the data package. Sample results should not be 
qua lified based on thi s. 

• ICP-MS Internal Standards 

The ana lys is of ICP-MS interna l standards is used to determine the existences and magnitude of 
instrument dri ft and physica l interferences. The criteria fo r eva luation of interna l standard 
results apply to a ll samples (inc lud ing QC) ana lyzed du ring the ana lytica l ru n, beginning with 
the ca libration. 

ICP-MS interna l standards data was not included in the data package. Sample resul ts should not 
be qua lified based on thi s. 

• Detection Limits 

Repo1ted MD Ls are compared aga inst the contractua lly required detection limi ts (CROLs) to 
ensure that laboratory detection limits meet the requi red cri teria. 
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All reported sample MDLs were below the CRDLs. 

• Completeness 

SDGs GEL426775, GEL427585 , GEL428015 , GEL428197, GEL428313 and GEL428482 were 
submitted for validation and verified for completeness. Completeness is based on the percentage 
of data determined to be valid (i.e., not rejected). The completion percentage was I 00%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Minor deficiencies leading to qualification of sample results as estimates were due to laboratory 
blanks, matrix spike and duplicate precision infractions. See the table in Appendix 2 for a listing 
of all affected sample results. 

REFERENCES 

GRP-GD-003 , Rev. 2, Change 0, Data Validation for Chemical Analyses, October 2016. 

DOE/RL-2017-35 , Rev. 0, Characterization Sampling and Analysis Plan for the C9617 Borehole 
at the 216-A-29 Waste Site, June 2017. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of 
work are as follows : 

• U - The constituent was analyzed for, but was not detected. The data should be considered 
usable for decision-making purposes . 

• UJ - The constituent was analyzed for and was not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately reflect the 
RL. The data should be considered usable for decision-making purposes. 

• J - Indicates the constituent was analyzed for and detected . The associated value is 
estimated due to a quality control deficiency identified during data validation. The data 
should be considered usable for decision-making purposes. 

• J+ - Indicates the constituent was analyzed for and detected. The associated value is 
estimated with a suspected positive bias due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

• J- - Ind icates the constituent was analyzed for and detected. The associated value is 
estimated with a suspected negative bias due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

• N - The analysis indicates the presence of an analyte that has been tentatively identified. 

• NJ - The analysis indicates the presence of an analyte that has been tentatively identified 
and the associated numerical value represents its approximate concentration. 

• NJ+ - The analysis indicates the presence of an analyte that has been tentatively identified. 
The associated value is estimated with a suspected positive bias due to a quality control 
deficiency identified during data validation. 

• NJ- -The analysis indicates the presence of an analyte that has been tentatively identified. 
The associated value is estimated with a suspected negative bias due to a quality control 
deficiency identified during data validation. 

• UR- Indicates the constituent was analyzed for and not detected ; however, due to an 
identified quality control deficiency the data should be considered unusable for decision­
making purposes. 

• R- Indicates the constituent was analyzed for and detected; however, due to an identified 
quality control deficiency the d.ata should be considered unusable for decision-making 
purposes. 
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Inorganic Data Qualification Summary 
SDG : GEL426775, 

GEL427585, 
GEL428015 , 

Rev iewer: AQA Project: 200-EA-1 Page 1 of I 
GEL428197, 
GEL428313 , 
GEL428482 

Analyte(s) Qualifier Samples Affected Reason 

Na J+ B3BBF8 
Laboratory blank 

contamination 

Sb J+ B3BBJ4 
Laboratory blank 

contamination 

Se J-
B3BBC4, B3BBC8, Low matrix spike 
B3BBD2, B3BBD6 recovery 

K J- B3BBF0, B3BBF4 Low matrix spike 
recovery 

K UJ B3BBF8 
Low matrix spike 

recovery 

Ba, Mn J+ B3BBJO 
High matrix spike 

recovery 

Ba J+ 8 3BBK2, B3BBJ4 High matrix spike 
recovery 

Ca J B3BBH2, B3BBH6 Poor duplicate precision 
Cr, Na J B3BBJ0 Poor duplicate precision 

High matrix spike 
K J+ B3BBJ0 recovery, poor duplicate 

prec ision 

Comments: None 
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Appendix 3 

Data Validation Supporting Documentation 
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Rev. 2, Chg. 0 GRP-GD-003 Page 329 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

VALIDATION ·A B Cg) D E 
LEVEL: 

PROJECT: 200-EA-1 DATA PACKAGE: VSR17-012 

VALIDATOR: Eyda Hergenreder LAB: GEL DATE: 09/29/17 

SDG· GEL426775, GEL427585, GEL428015, 
· GEL428197, GEL428313, GEL428482 

ANALYSES PERFORMED 

SW-846/ICP SW- SW-846/Hg SW-846 SW-846/ICPMS 

X 846/GFAA X Cyanide X 

SAMPLES/MATRIX Soil 

GEL426775: B3BBC4 

GEL427585: B3BBC8, B3BBD2, B3BBD6 

GEL428015: B3BBF0, B3BBF4, B3BBF8 

GEL428197: B3BBH2, B3BBH6 

GEL428313: B3BBJ0 GEL 428482: B3BBK2, B3BBJ4 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? Yes @g)N/A 

Comments: 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 330 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) 

Initial calibrations performed on all instruments? Yes No@) 

Initial calibrations acceptable? Yes No@) 

ICP interference checks acceptable? Yes No @ 

ICV and CCV checks performed on all instruments? Yes No <iii> 
ICV and CCV checks acceptable? Yes No @ 

Standards traceable? Yes No@ 

Standards expired? Yes No~ 

Calculation check acceptable? Yes No@ 

Comments: 

3. BLANKS (Levels B, C, D, and E) 

ICB and CCB checks performed for all appl icable analyses? {Levels D, E) Yes No@ 

ICB and CCB results acceptable? (Levels D, E) Yes No~ 

Laboratory blanks analyzed? ~ No NIA 

Laboratory blank results acceptable? Yes @g) N/A 

Field blanks analyzed? (Levels C, D, E) Yes @NIA 

Field blank results acceptable? (Levels C, D, E) Yes No@ 

Transcription/calculation errors? (Levels D, E) Yes No@ 

Comments: 

GEL426775: K 6060 ug/kg 

GEL427585: Ca 8540 ug/kg , Na 8400 ug/kg 

Continue on last page 

Before each use, ensure this copy is the most current version. Adm inistrative Use 
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Data Validation for Che mical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Da ta Validation Checklist 

4. ACCURACY (Levels C, D, and E) 

MS/MSD samples analyzed? ~No NIA 

MS/MSD results acceptable? Yes @NIA 

MS/MSD standards NIST traceable? (Levels D, E) Yes No@ 

MS/MSD standards expired? (Levels D, E) Yes No@ 

LCS/BSS samples analyzed? @No NIA 

LCS/BSS results acceptable? @No NIA 

Standards traceable? (Levels D, E) Yes No@ 

Standards expired? (Levels D, E) Yes No@e) 

Transcription/calculation errors? (Levels D, E) Yes No@ 

Performance audit sample(s) analyzed? Yes No~ 

Performance audit sample results acceptable? Yes No@ 

Comments: 

GEL426775: MS Se 74%; Ca, Fe, Mg, Mn results >4X sp ike concentration 

GEL427585: MS Se 70%; Ca, Fe, Mg, Mn results >4X SQi ke concentration 

GEL428015: MS K 52%; Ca, Fe, Mg, Mn results >4X spik e concentration 

GEL428197: Ca, Fe, Mg, Mn results >4X SQike concentrat ion 

GEL428313: MS Ba 138%, Mn 180%, K 134%; Ca, Fe, M g results >4X spike concentration 

GEL428482: MS Ba 128%; Ca, Fe, Mg, Mn results >4X SQ ike concentration 

Before each use, ensure this copy is the most current version . Adm inistrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 332 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SM P-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

5. PRECISION (Levels C, D, and E) 

Duplicate RPO values acceptable? Yes@N/A 

Duplicate results acceptable? @ No N/A 

MS/MSD standards NIST traceable? (Levels D, E) Yes No@ 

MS/MSD standards expired? (Levels D, E) Yes No@ 

LCS/LCSD duplicates run due to insufficient sample material? Yes @NIA 

Field duplicate RPO values acceptable? Yes No~ 

Field split RPO values acceptable? Yes No@ 

Transcription/calculation errors? (Levels D, E) Yes No@ 

Comments: 

GEL428197: RPO Ca 38% 

GEL42831 3: RPDs Cr 38%, K 55%, Na 57% 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 333 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SM P-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

6. ICP QUALITY CONTROL (Levels D and E) 

ICP serial dilution samples analyzed? Yes No(@y 

ICP serial dilution %0 values acceptable? Yes No@ 

ICP post digestion spike required? Yes No~ 

ICP post digestion spike values acceptable? Yes No@ 

Standards traceable? Yes No@ 

Standards expired? Yes No (@y 

Transcription/calculation errors? Yes No@ 

Comments: 

7. HOLDING TIMES (all levels) 

Samples properly preserved? @ No N/A 

Sample holding times acceptable? ~ No N/A 

Comments: 

Before each use, ensure this copy is the most current version. Adm inistrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 334 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

8. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses? (§) No NIA 

Results supported in the raw data? (Levels D, E) Yes No@ 

Samples properly prepared? (Levels D, E) Yes No~ 

Detection limits meet RDL? @No NIA 

Transcription/calculation errors? (Levels D, E) Yes No~ 

Comments (attach additional sheets as necessary): 

Blanks 

GEL428015: Na 10300 ug/kg 

GEL428197: Ca 15200 ug/kg , Zn 478 ug/kg 

GEL428313: Ca 10900 ug/kg, Na 10000 ug/kg 

GEL428482: Sb 373 ug/kg 

Before each use, ensure this copy is the most current version. Administrative Use 
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Appendix 4 

Additional Documentation Requested By Client 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-81 71 - www.gel.com 

QC Summary 
Report Date: July 13, 20 17 

CH2MHill Plateau Remediation Company Page I of 9 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 426775 

Parmname NOM C Units RPD/D¾ REC% Ran e Anlst Date Time 

Metals Analysis - ICPMS 
Batch 1678808 

QC 12038227 16 426775002 DUP 

Arsenic D 2350 D 2350 ug/kg 0. 139 " (+/-994) PRB 07/08/17 00:34 

Molybdenum D 455 D 394 ug/kg 14.3 A (+/-199) 

Selenium DN 1100 D 1080 ug/kg 1.87 " (+/-994) 

QC 12038227 15 LCS 

Arsenic 4890 D 4850 ug/kg 99. 1 (80%- 120%) 07/08/ 17 00:25 

Molybdenum 4890 D 5280 ug/kg 108 (80%- 120%) 

Selenium 4890 D 4 11 0 ug/kg 84 (80%-120%) 

QC 12038227 14 MB 

Arsenic DU 3 15 ug/kg 07/08/ 17 00:22 

Molybdenum DU 74.5 ug/kg 

Selenium DU 335 ug/kg 

QC 12038227 17 426775002 MS 

Arsenic 5090 D 2350 D 6500 ug/kg 8 1.5 (75%- 125%) 07/08/ 17 00:37 

Molybdenum 5090 D 45 5 D 52 10 ug/kg 93.4 (75%-1 25%) 

Selenium 5090 DN I 100 DN 4860 ug/kg 73.8 * (75%- 125%) 

Page 27 of 80 



P~e 253 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar~ 
Workorder: 426775 Page 2 of 9 

Parmname NOM Sam~le Qual QC Units RPDID¾ REC% Range Anlst Date Time 

Metals Analysis - ICPMS 
Batch 1678808 

QC 120382555 1 426775002 PS 
Selenium 25.0 DN 5.25 D 25.8 ug/L 82.3 (75%-125%) PRB 07108117 00:40 

QC 12038227 l8 426775002 SO IL T 
Arsenic D 11.2 BD 2.79 uglL 24.5 (0%- 10%) 07108117 00:44 

Molybdenum D 2. 17 BD 0.419 ug/L 3.32 (0%- 10%) 

Selen ium DN 5.25 DU 1890 ug/L NIA (0%-1 0%) 

Metals Analysis-ICP 
Batch 1678798 

QC 120382269 1 426775002 DUP 
Antimony DU 1730 DU 1640 uglkg NIA HSC 07/10117 14:29 

Barium 97000 108000 ug/kg 10.6 (0%-35%) 07106/17 14:55 

Bery llium 1380 1350 ug/kg 2.27 " (+l-497) 

Cadmium DU 525 DU 497 ug/kg NIA 07110/1 7 14:29 

Calcium 10600000 10400000 ug/kg 2.68 (0%-35%) 07106117 14:55 

Chromium 5940 5320 uglkg 11 (0%-35%) 

Cobal t D 94 10 D 9 100 uglkg 3.29 " (+l-2480) 07110117 14:29 

Copper 14600 15200 ug/kg 4.2 (0%-35%) 07106117 14:55 

Iron 3 1300000 31600000 ug/kg 1.01 (0%-35%) 

Lead BO -2730 BO -3420 uglkg 22.7 " (+l-4970) 07/1 Oi l 7 14:29 

Page 28 of 80 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-81 71 - www.gel.com 

QC Summar_y 
Workorder: 426775 Page 3 of 9 

Parmname NOM C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1678798 

Magnesium 4570000 4380000 ug/kg 4.24 (0%-35%) HSC 07/06/17 14:55 

Manganese 397000 38 1000 ug/kg 4.08 (0%-35%) 

Nickel 5670 56 10 ug/kg 1.02 (0%-35%) 

Potassium 908000 80 1000 ug/kg 12.6 (0%-35%) 

Sil ver B -370 B -404 ug/kg 8.7 " (+/-497) 

Vanadi um D 119000 D 11 3000 ug/kg 5.06 (0%-35%) 07/ 10/ 17 14:29 

Z inc D 66800 D 56200 ug/kg 17.2 (0%-35%) 

QC 1203822690 LCS 
Antimony 48900 48700 ug/kg 99.5 (80%- 120%) 07/06/ 17 14:48 

Barium 48900 49500 ug/kg IOI (80%- 120%) 

Berylli um 48900 50 100 ug/kg 103 (80%-1 20%) 

Cadmium 48900 50200 ug/kg 103 (80%-120%) 

Calc ium 489000 516000 ug/kg 105 (80%-120%) 

Chromi um 48900 50000 ug/kg 102 (80%-120%) 

Cobalt 48900 50300 ug/kg 103 (80%-120%) 

Copper 48900 49 100 ug/kg 100 (80%- 120%) 

Page 29 of 80 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC S ummar:y 
Workorder: 426775 Page 4 of 9 

Parmname NOM Sam Units RPD/D% REC% Rane Anlst Date Time 

Metals Analysis-lCP 
Batch 1678798 

Iron 489000 486000 ug/kg 99.4 (80%-120%) HSC 07/06/ 17 14:48 

Lead 48900 49600 ug/kg IOI (80%-120%) 

Magnesium 489000 515000 ug/kg 105 (80%-120%) 

Manganese 48900 49300 ug/kg 101 (80%-120%) 

ickel 48900 50900 ug/kg 104 (80%-120%) 

Potassium 489000 5 11 000 ug/kg 105 (80%-120%) 

Silver 48900 48200 ug/kg 98.6 (80%-120%) 

Vanadium 48900 48700 ug/kg 99.6 (80%-120%) 

Zinc 48900 48000 ug/kg 98.2 (80%-120%) 

QC 12038226 9 MB 

Antimony u 307 ug/kg 07/06/1 7 14:45 

Barium u 93 .1 ug/kg 

Bery llium u 93. 1 ug/kg 

Cadm ium u 93. 1 ug/kg 

Calcium u 7450 ug/kg 

Chromium u 140 ug/kg 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Sum marl'. 
Workorder: 426775 Page 5 of 9 

Parmname NOM Sam[!le Qual QC Units RPD/D% REC% Range Anlst Date Time 

Metals Analysis-lCP 
Batch 1678798 

Cobalt u 140 ug/kg HSC 07/06/17 14:45 

Copper u 279 ug/kg 

Iron u 7450 ug/kg 

Lead u 307 ug/kg 

Magnesium u 79 10 ug/kg 

Manganese u 186 ug/kg 

N ickel u 140 ug/kg 

Potassium B 6060 ug/kg 

Sil ver u 93.1 ug/kg 

Vanadium u 93.1 ug/kg 

Z inc u 372 ug/kg 

QC 1203822692 426775002 MS 

Antimony 50900 DU 1730 D 45800 ug/kg 89 (75 %-125%) 07/ 10/ 17 14:32 

Barium 50900 97000 140000 ug/kg 83.5 (75%-125%) 07/06/ 17 14:58 

Bery llium 50900 1380 50900 ug/kg 97.2 (75%- 125%) 

Cadmium 50900 DU 525 D 52200 ug/kg 103 (75%-125%) 07/10/ 17 14:32 

Page 31 of 80 



P~e 257 of 386 

GEL LABuRATORIES LLC 
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QC Summar:y 
Workorder: 426775 Page 6 of 9 

Parmname NOM Sam le Units RPDID% REC% Ran e Anlst Date Time 

Metals Analysis-ICP 
Batch 1678798 

Calcium 509000 10600000 13900000 uglkg NIA (75%-125 %) HSC 07106117 14:58 

Chromium 50900 5940 53700 ug/kg 93 .7 (75 %-125%) 

Cobalt 50900 D 94 10 D 63300 uglkg 106 (75 %- 125%) 07110117 14:32 

Copper 50900 14600 66 100 ug/kg IOI (75%-125%) 07106/17 14:58 

Iron 509000 31300000 32000000 ug/kg NIA (75%-1 25%) 

Lead 50900 BD -2730 D 49800 ug/kg 97.8 (75%- 125 %) 07/1 0/17 14:32 

Magnesium 509000 4570000 5070000 uglkg NIA (75%- 125%) 07106/17 14:58 

Manganese 50900 397000 478000 ug/kg NIA (75%- 125%) 

Nickel 50900 5670 53500 uglkg 93.8 (75%- 125%) 

Potass ium 509000 908000 1350000 uglkg 86.6 (75%-125%) 

Silver 50900 B -370 52600 ug/kg 103 (75%-125%) 

Vanad ium 50900 D 11 9000 D 173000 ug/kg 105 (75%-125%) 07/1 0117 14:32 

Zinc 50900 D 66800 D 11 4000 uglkg 92 (75%-125 %) 

QC 1203822693 426775002 SO IL T 

Antimony DU 0.865 BD -4.58 ug/L NIA (0%- 10%) 07/1 0/17 14:35 

Barium 925 D 192 ug/L 4.03 (0%-10%) 07106117 I 5 :05 
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QC S ummar:y 
Workorder: 426775 Page 7 of 9 

Parmname NOM Sam C Units RPDID% REC% Ran e An lst Date Time 

1etals Analysis-lCP 
Batch 1678798 

Beryllium 13.1 BO 2.65 uglL 1. 16 (0%-10%) HSC 07106/17 15:05 

Cadmium DU -0.389 DU 2620 uglL NIA (0%-10%) 07/10/17 14:35 

Calcium 101000 D 2 1100 uglL 3.96 (0%-10%) 07106/17 15:05 

Chromium 56.6 D 11.7 uglL 3.53 (0%-10%) 

Cobalt D 17.9 BD 3.72 ug/L 3.73 (0%-10%) 07/10/17 14:35 

Copper 139 D 27.7 ug/L .328 (0%-10%) 07106/17 15:05 

Iron 298000 D 63800 ug/L 6.99 (0%-10%) 

Lead BO -5.2 DU 8650 ug/L NIA (0%-10%) 07 /l 0/17 14:35 

Magnesium 43600 D 9110 uglL 4.59 (0%-10%) 07106/17 15:05 

Manganese 3780 D 807 ug/L 6.67 (0%- 10%) 

Nickel 54.1 D 11 .5 ug/L 6.01 (0%-10%) 

Potassium 8660 D 1780 ug/L 2.7 (0%-10%) 

Si lver B -3 .53 DU 525 uglL NIA (0%-10%) 

Vanadium D 227 D 45 .5 uglL .0769 (0%-10%) 07/10/17 14:35 

Zinc D 127 D 28.4 uglL 11 .5 (0%- 10%) 
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QC Summar:y 
\ \/orkorder: 426775 Page 8 of 9 

Parmname NOM Sam le Units RPD/D¾ REC% Ran e Anlst Date Time 

1etals Analysis- lCP 
Batch 1681846 

QC 120382269 1 426775002 DUP 
Sodium 243000 237000 ug/kg 2.68 (0%-35 %) HSC 07/ 13/1 7 09:08 

QC 1203829763 LCS 
Sodium 457000 482000 ug/kg 106 (80%- 120%) 07/13/1 7 09: 0 1 

QC 1203829762 MB 

Sodium u 6900 ug/kg 07/ 13/ 17 08 :58 

QC 1203822692 426775002 MS 

Sodium 51 2000 243000 75 8000 ug/kg 100 (75 %-125%) 07/ 13/ 1709: 11 

QC 1203822693 426775002 SDIL T 

Sodium 24 10 D 677 ug/L 40.4 (0%- 10%) 07/13/1 709: 14 

Meta ls Ana lysis-Mercury 
Batch 1679480 

QC 1203824 105 426775002 DUP 

Mercury B 5.99 B 4. 18 ug/kg 35.5 I\ (+/-11.6) MTM I 07/05/ 17 11 :25 

Q 120382410 I LCS 

Mercury 103 103 ug/kg 99.1 (80%-120%) 07/05/ 17 11 :05 

QC 1203824100 MB 

Mercury u 3.96 ug/kg 07/05/ 17 11 :03 

QC 1203824106 426775002 MS 

Mercury 124 B 5.99 132 ug/kg IOI (75% -125%) 07/05/ 17 11 :27 

QC 1203824107 426775002 SDIL T 

Mercury B 0. 108 DU 18.6 ug/L NIA (0%-10%) 07/05/ 17 11 :28 

Notes: 

The Qualifiers in this report are defin ed as fo llows: 
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QC Summari 
Report Date: July 26, 20 I 7 

CH2M Hill Plateau Remediation Company Page I of 9 
MS IN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 427585 

Parmname NOM C Units RPD/Do/o REC% Rane Anlst Date Time 

1etals Analysis - ICPMS 
Batch 1681620 

QC 1203829246 427585002 DUP 

Arsenic D 1700 D 1670 ug/kg 2. 1 A (+/-10 I 0) BAJ 07/ 19/ 17 20:07 

Molybdenum D 35 1 D 342 ug/kg 2.6 A (+/-202) 

Selenium BDN 766 BD 777 · ug/kg I. S I A (+/- 10 I 0) 

QC 1203829245 LCS 
Arsenic 4750 D 4360 ug/kg 9 1.8 (80%- 120%) 07/19/17 20:00 

Molybdenum 4750 D 4680 ug/kg 98 .5 (80%-120%) 

Selenium 4750 D 4 150 ug/kg 87.2 (80%-120%) 

QC 1203829244 MB 
Arsenic DU 337 ug/kg 07/19/17 19:57 

Molybdenum DU 79.7 ug/kg 

Selenium DU 359 ug/kg 

QC1203 829247 427585002 MS 

Arsenic 4820 D 1700 D 7 11 0 ug/kg 11 2 (75%- 125%) 07/ 19/ 17 20: 10 

Molybdenum 4820 D 35 1 D 475 0 ug/kg 9 1.4 (75%- 125%) 

Selenium 4820 BDN 766 DN 4130 ug/kg 69.8* (75%- 125 %) 
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QC S ummarl'. 
Workorder: 427585 Page 2 of 9 

Parmname NOM C Units RPD/O% REC% Ran e Anlst Date Time 

Metals Analysis - IC P 1S 
Batch 1681620 

QC 1203834556 427585002 P 
Selenium 25 .0 BDN 3.72 D 26.4 ug/L 90.6 (75%-125%) BAJ 07/ 19/1 720: 14 

QC 1203829248 427585002 SO IL T 
Arsen ic D 8.26 BD 1.69 ug/L 2.43 (0%- 10%) 07/19/1720: 17 

Mo lybdenum D 1.70 DU 41 2 ug/L N/A (0%-10%) 

Selenium BDN 3.72 DU 1850 ug/L N/A (0%- 10%) 

1etals Analys is-ICP 
Batch 168 1607 

QC 1203829205 427585002 DUI' 

Ant imony DU 1590 BD 1790 ug/kg 25 1 " (+/-49 10) HSC 07/20/17 18:42 

Barium 72100 86600 ug/kg 18.2 (0%-35%) 07/17/ 17 14 : 10 

Bery llium 1380 1420 ug/kg 2.46 " (+/-491) 

Cadmium DU 482 DU 491 ug/kg N/A 07/20/ 17 18:42 

Calcium 10500000 11 300000 ug/kg 6.98 (0%-35%) TXTI 07/20/ 17 12:38 

Chromium 5340 4920 ug/kg 8. 11 (0%-35%) HSC 07/17/ 17 14 : 10 

Coba lt D 11 600 D 11 800 ug/kg 1.33 " (+/-2450) 07/20/ 17 18:42 

Copper 14400 14500 ug/kg 0. 833 (0%-35%) 07/ 17/ 17 14: 10 

Iron 32700000 33 100000 ug/kg 1.05 (0%-35%) 

Lead BD -4620 BD -4860 ug/kg 5.06 " (+/-49 10) 07/20/ 17 18:42 
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QC Summarl'. 
Workorder: 427585 Page 3 of 9 

Parmname NOM Sam C Units RPD/D% REC% Ran c Anlst Date Time 

Metals Analysis- lCP 
Batch 168 1607 

Magnesium 4120000 3780000 ug/kg 8.64 (0%-35%) HSC 07/ 17/ 17 14:10 

Manganese * 413000 * 546000 ug/kg 27.7 (0%-35%) 

Nickel 6640 6960 ug/kg 4.7 (0%-35%) 

Potassium 719000 682000 ug/kg 5.34 (0%-35 %) 

Sil ver 634 632 ug/kg 0.374 " (+/-491) 

Sodium 390000 355000 ug/kg 9.53 (0%-35%) TXT I 07/20/ 17 12:38 

Vanadium D 109000 D 111000 ug/kg 1.59 (0%-35%) HSC 07/20/17 I 8:42 

Zinc D 5 1000 D 48700 ug/kg 4.63 (0%-35%) 

QC 1203829204 LCS 
Antimony 48900 50200 ug/kg 103 (80%- 120%) 07/ 17/ 17 14:03 

Barium 48900 50300 ug/kg 103 (80%-120%) 

Beryllium 48900 50800 ug/kg 104 (80%-120%) 

Cadmium 48900 46200 ug/kg 94.5 (80%-120%) 07/20/17 18:35 

Calcium 489000 505000 ug/kg 103 (80%- 120%) TXTI 07/20/ 17 12:34 

Chromium 48900 50 100 ug/kg 102 (80%- 120%) HSC 07/ 17/ 17 14:03 

Cobalt 48900 50700 ug/kg 104 (80%- 120%) 
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QC Summar,l:'. 
Workorder: 427585 Page 4 of 9 

Parmname NOM Sam le Units RPD/D% REC% Ran e Anlst Date Time 

Meta ls Analysis-ICP 
Batch 168 1607 

Iron 489000 506000 ug/kg 103 (80%- 120%) HSC 07/ 17/17 14:03 

Lead 48900 46 100 ug/kg 94.3 (80%-120%) 07/20/17 I 8:35 

Magnesium 489000 521000 ug/kg 107 (80%-120%) 07/ 17/ 17 14:03 

Manganese 48900 50500 ug/kg 103 (80%- 120%) 

Nickel 48900 5 11 00 ug/kg 104 (80%-120%) 

Potass ium 489000 515000 ug/kg 105 (80%- 120%) 

Silver 48900 49000 ug/kg 100 (80%-120%) 

Sodium 489000 498000 ug/kg 102 (80%-120%) TXTI 07/20/ 17 12:34 

Vanadium 48900 47000 ug/kg 96.2 (80%- 120%) HSC 07/20/ 17 18:35 

Zinc 48900 46 100 ug/kg 94.3 (80%- 120%) 

QC 1203829203 MB 

Antimony u 310 ug/kg 07/20/ 17 18:32 

Barium u 94.0 ug/kg 07/ 17/1714:00 

Beryllium u 94.0 ug/kg 

Cadm ium u 94.0 ug/kg 07/20/ 17 18:32 

Calcium B 8540 ug/kg TXTI 07/20/ 17 12:3 1 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workorder: 427585 Page 5 of 9 

Parmname OM C Units RPD/D% REC% Ran e Anlst Date Time 

Meta ls Anal)•sis-1 CP 
Batch 168 1607 

Chromium u 141 ug/kg HSC 07/17/17 14:00 

Cobalt u 141 ug/kg 07/20/ 17 18:32 

Copper u 282 ug/kg 07/17/17 14:00 

Iron u 7520 ug/kg 

Lead u 310 ug/kg 07/20/17 18:32 

M agnesium u 7990 ug/kg 07/ 17/17 14:00 

Manganese u 188 ug/kg 

ickel u 141 ug/kg 

Potassium u 6020 ug/kg 

Sil ver u 94.0 ug/kg 

Sodium B 8400 ug/kg TXT I 07/20/17 12:3 1 

Vanadium u 94.0 ug/kg HSC 07/20/ 17 18:32 

Zinc u 376 ug/kg 

QC 1203829206 427585002 MS 

Antimony 50400 DU 1590 D 42700 ug/kg 84.7 (75%- 125%) 07/20/17 18:45 

Barium 50400 72 100 126000 ug/kg 107 (75%- 125%) 07/17/17 14:13 
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QC Summarl'. 
Workorder: 427585 Page 6 of 9 

Parmname NOM Sam le C Units RPDID¾ REC% Ran e Anlst Date Time 

Meta ls Analysis-lCP 
Batch 168 1607 

Beryllium 50400 1380 51000 uglkg 98.4 (75%-125%) HSC 07/17/17 14: 13 

Cadmium 50400 DU 482 D 46600 ug/kg 9 1.5 (75%-125%) 07120/17 18:45 

Calc ium 504000 10500000 11400000 ug/kg NIA (75%-125%) TXTI 07120/17 12:40 

Chromi um 50400 5340 52200 uglkg 93 (75 %-125%) HSC 07/17/17 14:13 

Cobalt 50400 D 11 600 D 60700 uglkg 97.4 (75%-125%) 07120/17 18:45 

Copper 50400 14400 66500 ug/kg 103 (75%- 125%) 07/17/17 14:13 

Iron 504000 32700000 33600000 uglkg NIA (75%-125%) 

Lead 50400 BD -4620 D 43700 uglkg 86.8 (75%- 125%) 07120117 18:45 

Magnesium 504000 4120000 4470000 uglkg NIA (75%- 125%) 07/17/17 14: 13 

Manganese 50400 * 413000 443000 uglkg NIA (75%- 125%) 

Nickel 50400 6640 54000 ug/kg 93.9 (75%-125%) 

Potassium 504000 719000 1270000 uglkg 109 (75%- 125%) 

Silver 50400 634 49700 ug/kg 97 .3 (75%-125%) 

Sodium 504000 390000 1020000 ug/kg 124 (75%-125%) TXTI 07120/1 7 12:40 

Vanadium 50400 D 109000 D 16 1000 uglkg 104 (75%-125%) HSC 07120/17 18:45 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
'Workorder: 427585 Page 7 of 9 

Parmname OM Sam C Units RPDID% REC% Ran e Anlst Date Time 

Metals Analys is-I C!' 
Batch 168 1607 

Zinc 50400 D 5 1000 D 100000 uglkg 97.3 (75%- 125%) HSC 07120117 18:45 

QC 1203829207 427585002 SOIL T 

Antimony DU -0.42 DU 7950 uglL NIA (0%- 10%) 07120/17 18:52 

Barium 748 D 160 uglL 6.64 (0%-10%) 07117117 14:20 

Bery ll ium 14.3 BD 3. 17 uglL 10.6 (0%- 10%) 

Cadmium DU 0.867 DU 24 10 uglL NIA (0%-10%) 07120117 18:52 

Calcium 109000 D 23000 uglL 5.37 (0%-10%) TXTI 07120117 12:43 

Chromium 55.4 D 11.4 uglL 2.76 (0%-1 0%) HSC 07117117 14:20 

Cobalt D 24.2 BD 4.94 uglL 2.2 1 (0%-10%) 07120117 18:52 

Copper 149 D 30.3 uglL 1.34 (0%-10%) 07117117 14:20 

Iron 340000 D 73400 uglL 8.09 (0%-10%) 

Lead BD -9.59 DU 7950 uglL NIA (0%-10%) 07120117 18:52 

Magnesium 42800 D 9 180 uglL 7.29 (0%-10%) 07117117 14:20 

Manganese * 4290 D 943 uglL 10 (0%-10%) 

Nickel 68.9 D 15.3 ug/L 10.9 (0%-10%) 

Potassium 7460 D 1570 ug/L 5.41 (0%- 10%) 
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QC Summar:y 
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Parmname OM Sam C Units RPD/D% REC% Rane Anlst Date Time 

Metals Analysis-lCP 
Batch 168 1607 

Silver 6.58 BD 2.03 ug/L 54.3 (0%-10%) HSC 07/17/17 14:20 

Sodium 4050 D 63 1 ug/L 22 (0%-10%) TXTI 07/20/17 12:43 

Vanadium D 226 D 44.9 ug/L .775 (0%- 10%) HSC 07/20/ 17 18:52 

Zinc D 106 D 25 .9 ug/L 22.2 (0%- 10%) 

Metals Analysis-Mercury 
Batch 16 1565 

QC 1203829073 427585002 DUP 
Mercury B 3.63 u 3.9 1 ug/kg 2.02 " (+/-11.7) MTMI 07/ 13/ 17 I 0:56 

QC 1203829068 LCS 

Mercury 111 11 5 ug/kg 103 (80%-120%) 07/ 13/ 17 I 0:28 

QC 1203829067 MB 

Mercury u 3.51 ug/kg 07/13/ 17 I 0:26 

QC 1203829074 427585002 MS 

Mercury 11 2 B 3.63 11 5 ug/kg 99.1 (75 %- 125%) 07/ 13/ 17 10:58 

QC 1203829075 427585002 SOIL T 

Mercury B 0.067 DU 18.2 ug/L NIA (0%-10%) 07/ 13/ 17 I 0:59 

otes: 

The Qualifiers in this report are defined as follow s: 

* Duplicate analysis not within control limits 

+ Correlation coeffici ent fo r Method of Standard Additions (MSA) is < 0.995 

B 

C 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate) . 

Target analyte was detected in the sample and the associated blank. The associated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level for as ociated samples. 

D 

E 

Results are reported from a diluted aliquot of sample. 

Reported va lue is estimated due to interferences. See comment in narrati ve. 
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QC Summar:y 
Reoort Date: July 28, 2017 

CH2MHill Plateau Remediation Company Page 1 of 10 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428015 

Parmnam e NOM Sam(!le Qual QC Units RPD/D% REC% Range Anlst Date Time 

Meta ls Analysis - ICPMS 
Batch 1682660 

QC 1203831762 428015007 DUP 
Arsenic D 2220 D 2080 ug/kg 6.58 " (+/-966) BAJ 07/1 9/17 20:43 

Molybdenum D 235 D 224 ug/kg 4 .97 " (+/- 193) 

Selenium BO 476 BO 438 ug/kg 8.3 " (+/-966) 

QC120383 I 761 LCS 
Arsenic 4840 D 4450 ug/kg 92 (80%- 120%) 07 /1 9/1 7 20:36 

M olybdenum 4840 D 4990 ug/kg 103 (80%-1 20%) 

Selenium 4840 D 4160 ug/kg 86 (80%-120%) 

QC 120383 1760 MB 

Arsenic DU 3 16 ug/kg 07/ 19/ 17 20:33 

Molybdenum DU 74.8 ug/kg 

Selenium DU 336 ug/kg 

QC 1203831 763 428015007 MS 

Arsenic 4770 D 2220 D 6320 ug/kg 86 (75%- 125%) 07 /19/1 7 20:46 

Molybdenum 4770 D 235 D 4940 ug/kg 98.6 (75%-125%) 

Selenium 4770 BO 476 D 4450 ug/kg 83 .4 (75%- 125%) 
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QC Summary 
Workorder: 428015 Page 2 of 10 

Parmname NOM Sam C Units RPD/D% REC% Rane Anlst Date Time 

Metals Analysis - ICP 1S 
Batch 1682660 

QC 120383 1764 4280 15007 SDILT 

Arsenic D 11.8 BD 2.68 ug/L 13.9 (0%-10%) BAJ 07/19/ 17 20:53 

Molybdenum D 1.25 DU 377 ug/L N/A (0%- 10%) 

Selenium BD 2.52 DU 1700 ug/L NIA (0%- 10%) 

Batch 1683968 

Q 1203835093 428015009 DUI' 

Arsenic D 1950 D 2060 ug/kg 5.45 " (+/-959) BAJ 07 /26/17 20: 19 

Molybdenum D 2 16 D 220 ug/kg 1.93 " (+/- 192) 

Selenium BD 441 BD 532 ug/kg 18.6 " (+/-959) 07/27/1 7 09:42 

QC 1203 35092 LCS 

Arsenic 4890 D 4270 ug/kg 87.3 (80%-120%) 07/26/1720: 12 

Molybden um 4890 D 4560 ug/kg 93.2 (80%- 120%) 

Seleni um 4890 D 3920 ug/kg 80.2 (80%-120%) 07/27/17 09:39-

QC 120383509 1 MB 

Arsenic DU 328 ug/kg 07/26/ 17 20:09 

Molybdenum DU 77.5 ug/kg 

Selen ium DU 349 ug/kg 07/27/ 17 09:37 

QC 1203835094 4280 15009 MS 

Arsen ic 4870 D 1950 D 6560 ug/kg 94.8 (75%-125%) 07/26/17 20:22 

Molybdenum 4870 D 2 16 D 4490 ug/kg 87.8 (75%-1 25%) 
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Workorder: 428015 

Parmname 

Metals Analysis - ICPMS 
Batch 1683968 

Selenium 

QC 1203835095 4280 15009 SDILT 

Arsenic 

Molybden um 

Selenium 

Metals Ana lysis- lCP 
Batch 1682648 

QC 120383 1732 4280 15007 DUP 

Antimony 

Barium 

Berylli um 

Cadmium 

Calcium 

Chromi um 

Cobalt 

Copper 

Iron 

Lead 
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QC Summary 
Page 3 of 10 

NOM Units RPDID% REC% Ran e Anlst Date Time 

4870 BD 44 1 D 43 10 uglkg 79.5 (75%-125%) BAJ 07127117 09:44 

D 10.0 BD 2.12 uglL 5.63 (0%-10%) 07126/17 20:28 

D I. I I DU 390 uglL NIA (0%-10%) 

BD 2.26 DU 1760 uglL NIA (0%-10%) 07127117 09:47 

BD 2740 BD 1840 uglkg 38.9 " (+l-4660) HSC 07124117 11 :18 

7 1300 68600 uglkg 3.8 (0%-35 %) 0712 1117 13:39 

693 645 uglkg 7.2 1 " (+l-466) 

DU 496 DU 466 uglkg NIA 07124117 11: 18 

* 7 190000 * 9240000 uglkg 24.9 (0%-35%) 07127117 07:47 

7870 6490 uglkg 19.2 (0%-35%) 07121117 13:39 

D 60 10 D 5540 uglkg 8.07 " (+l-2330) 07124117 11: 18 

9560 10700 uglkg 11.4 (0%-35%) 07121117 13:39 

18300000 16300000 uglkg 11.7 (0%-35%) 

B -723 B -937 uglkg 25.9 " (+l-933) 
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QC Summary 
Workorder: 428015 Page 4 of 10 

Parmnamc NOM C Units RPD/O% REC% Rane Anlst Date Time 

Metals Analysis-lCP 
Batch 1682648 

Magnesium 4120000 3950000 ug/kg 4.23 (0%-35%) HSC 07/27/ 17 07:47 

Manganese 255000 243000 ug/kg 4.84 (0%-35%) 07/2 1/1 7 13:39 

ickel 70 10 60 10 ug/kg 15.5 (0%-35%) 

Potassium N I 170000 1030000 ug/kg 12.5 (0%-35%) 

Silver B -231 B -264 ug/kg 13. 1 I\ (+/-466) 

Sodium 318000 26 1000 ug/kg 19.7 (0%-35%) 07/27/ 17 07:47 

Vanadium D 49900 D 42400 ug/kg 16.3 (0%-35%) 07/24/ 17 11 :18 

Zinc D 3 1600 D 27800 ug/kg 12.7 (0%-35%) 

QC 120383173 I LCS 

Antimony 48600 44700 ug/kg 91.9 (80%-120%) 07/24/ 17 11 :12 

Barium 48600 48300 ug/kg 99.4 (80%-120%) 07/2 1/ 17 13:32 

Bery llium 48600 48500 ug/kg 99.8 (80%-120%) 

Cadmium 4 600 45800 ug/kg 94.1 (80%-120%) 07/24/ 17 11 :12 

Calcium 486000 507000 ug/kg 104 (80%-120%) 07/27/1 7 07:4 1 

Chromium 48600 48400 ug/kg 99.4 (80%-120%) 07/2 1/ 17 13:32 

Cobalt 48600 45800 ug/kg 94.1 (80%- 120%) 07/24/ 17 11 :12 
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GEL LABuRATORIES LLC 

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summari 
Workorder: 428015 Page 5 of 10 

Parmname NOM Samele Qual QC Units RPD/D% REC% Range Anlst Date Time 

Metals Analys is-lCP 
Batch 1682648 

Copper 48600 48800 ug/kg 100 (80%-120%) HSC 07/2 1/ 17 13:32 

Iron 486000 489000 ug/kg 100 (80%- 120%) 

Lead 48600 47400 ug/kg 97.5 (80%- 120%) 

Magnesium 486000 510000 ug/kg 105 (80%- 120%) 07/27/ 17 07:4 1 

Manganese 48600 48000 ug/kg 98.7 (80%- 120%) 07/21/ 17 13 :32 

Nickel 48600 48400 ug/kg 99.6 (80%-120%) 

Potassium 486000 498000 ug/kg 102 (80%-120%) 

Si lver 48600 50600 ug/kg 104 (80%-120%) 

Sodium 486000 476000 ug/kg 97.9 (80%-120%) 07/27/17 07:4 1 

Vanadium 48600 44900 ug/kg 92.3 (80%-120%) 07/24/ 17 11 :12 

Zinc 48600 44100 ug/kg 90.6 (80%-120%) 

QC 120383 1730 MB 

Antimony u 307 ug/kg 07124/1 7 1 1 :08 

Barium u 93. 1 ug/kg 07/21/17 13 :29 

Beryllium u 93.1 ug/kg 

Cadmium u 93.1 ug/kg 07124/17 1 I :08 
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GEL LABuRATORIES LLC 
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QC Summarr 
Workorder: 428015 Page 6 of 10 

Parmname NOM Sam le C Units RPD/D% REC% Rane Anlst Date Time 

Meta ls Analysis-lCP 
Batch 1682648 

Calcium u 7450 ug/kg HSC 07/27/17 07:37 

Chromium u 140 ug/kg 07/21/17 13:29 

Cobalt u 140 ug/kg 07/24/ 17 11 :08 

Copper u 279 ug/kg 07/21/ 17 13:29 

Iron u 7450 ug/kg 

Lead u 307 ug/kg 

Magnesium u 7910 ug/kg 07/27/17 07:37 

Manganese u 186 ug/kg 07/2 1/17 13:29 

ickel u 140 ug/kg 

Potass ium u 5960 ug/kg 

Sil ver u 93.1 ug/kg 

Sodium B 10300 ug/kg 07/27/ 17 07:37 

Vanad ium u 93. 1 ug/kg 07/24/ 17 11 :08 

Zinc u 372 ug/kg 

QC 120383 1733 4280 15007 MS 

Antimony 49100 BD 2740 D 46300 ug/kg 88.8 (75%-125%) 07/24/17 11 :2 1 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 42801 5 Page 7 of 10 

Parmname NOM Sam C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Analysis-l CP 
Batch 1682648 

Barium 49 100 71300 132000 ug/kg 124 (75%-125%) HSC 07 /21/17 13:42 

Bery ll ium 49 100 693 47900 ug/kg 96.3 (75%-125%) 

Cadmium 49 100 DU 496 D 45900 ug/kg 93.3 (75%-125%) 07/24/17 11 :21 

Calcium 49 1000 * 7190000 7850000 ug/kg NI A (75%-125%) 07/27/17 07:51 

Chromium 49100 7870 52600 ug/kg 91.1 (75%-125%) 07/2 1/1 7 13:42 

Cobalt 49100 D 60 10 D 52900 ug/kg 95.6 (75%-125%) 07/24/1 7 11 :2 1 

Copper 49100 9560 60200 ug/kg 103 (75%-125%) 07/21/17 13:42 

Iron 49 1000 18300000 17300000 ug/kg N/A (75%-125%) 

Lead 49 100 B -723 45900 ug/kg 93.5 (75%- 125%) 

Magnesium 491000 4120000 3870000 ug/kg N/A (75%-125%) 07/27/1 7 07: 51 

Manganese 49100 255000 303000 ug/kg N/A (75 %- 125%) 07/21 /1 7 13:42 

Nickel 49 100 70 10 52200 ug/kg 92 (75 %-125%) 

Potassium 49 1000 N 1170000 N 1430000 ug/kg 52.3 * (75 %-125%) 

Si lver 49 100 B -23 1 47400 ug/kg 96.6 (75 %-125%) 

Sodium 49 1000 318000 855000 ug/kg 110 (75 %- 125%) 07/27/1 7 07:5 1 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workorder: 428015 Page 8 of JO 

Parmname NOM Sam le C Units RPDID% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1682648 

Vanadium 49 100 D 49900 D 90800 ug/kg 83 .3 (75%-125%) HSC 07124/17 11 :2 1 

Zinc 49100 D 3 1600 D 7 1700 uglkg 81.8 (75%- 125%) 

QC 1203835835 4280 15007 PS 

Potassium 5000 N 11 800 16500 uglL 94 (75 %-125%) 0712 1/17 13:45 

QC I20383 1734 4280 15007 SDILT 

Antimony BO 5.5 1 DU 8 190 ug/L NIA (0%-10%) 07124/17 11 :28 

Barium 7 18 D 153 ug/L 6.87 (0%- 10%) 07121117 13:49 

Beryllium 6.98 BO 1.46 uglL 4.63 (0%- 10%) 

Cadmium DU 0.305 DU 2480 uglL NIA (0%-10%) 07124117 11 :28 

Calcium * 72400 D 14700 ug/L 1.79 (0%-10%) 07127117 07:57 

Chromi um 79.3 D 16.4 uglL 3. 18 (0%- 10%) 07121/ 17 13:49 

Cobalt D 12. 1 BO 2.52 uglL 4.08 (0%- 10%) 07124117 11 :28 

Copper 96.3 D 19.5 uglL 1.23 (0%-10%) 07121/17 13:49 

Iron 184000 D 38300 uglL 3.95 (0%-10%) 

Lead B -7.28 DU 1640 uglL NIA (0%- 10%) 

Magnesi um 4 1500 D 8410 uglL 1.3 (0%- 10%) 07127/17 07:57 

Manganese 2570 D 556 ug/L 8.25 (0%- 10%) 07121/ 17 13:49 
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QC Summar:y 
Workorder: 4280 15 Page 9 of 10 

Parmname NOM Samele Qual QC Units RPD/D% REC% Range Anlst Date Time 

Metals Ana lysis-lCP 
Batch 1682648 

Nickel 70.7 D 15.4 ug/L 8.86 (0%-10%) HSC 07/2 1/ 17 13:49 

Potassium N 11 800 D 2480 ug/L 5.03 (0%- 10%) 

Si lver B -2 .33 BO - 1.77 ug/L -280 (0%-10%) 

Sodium 3200 D 680 ug/L 6.32 (0%- 10%) 07/27/17 07:57 

Vanadium D IOI D 19.8 ug/L 1.65 (0%-10%) 07/24/ 17 11 :28 

Zinc D 63 .6 D 13. 1 ug/L 2.92 (0%- 10%) 

Metals Analys is- 1ercury 
Batch 1682743 

QC 120383 1946 4280 15007 DUP 

Mercury u 3.65 u 3.95 ug/kg N/A MTMI 07/ 18/17 11 :07 

QC 120383 1945 LCS 
Mercury 104 104 ug/kg 100 (80%-1 20%) 07/ 18/17 11 :00 

QC 120383 1944 MB 

Mercury u 3.42 ug/kg 07/18/17 I 0:59 

QC 120383 1947 4280 15007 MS 

Mercury 103 u 3.65 105 ug/kg 100 (75 %- 125%) 07/ 18/17 11 :09 

QC 120383 1948 4280 15007 SD IL T 

Mercury u 0.026 DU 18.2 ug/L N/A (0%-10%) 07/ 18/ 171 1: 11 

Notes: 

The Qualifi ers in th is report are defined as follows: 

* Duplicate ana lysis not within contro l limits 

+ Correlation coeffici ent fo r Method of Standard Additions (MSA) is < 0.995 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Report Date: July 3 1, 2017 

CH2MHill Plateau Remediation Company Page I of 9 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428197 

Parmname OM C Units RPD/D% REC% Ran e Anlst Date Time 

Metal s Analysis - ICPMS 
Batch 1683609 

QC 120383423 1 42820 100 1 DU I' 

Arsenic D 1730 D 1830 ug/kg 5.83 /\ (+/-975) PRB 07/25/ 17 11 :45 

Molybdenum D 5 13 D 336 ug/kg 41.7 /\ (+/-195) 07 /25/1 7 00:2 1 

Selenium BD 672 BD 7 18 ug/kg 6.68 /\ (+/-975) BAJ 07/25/ 17 15:29 

QC 1203834230 LCS 

Arsenic 4600 D 4230 ug/kg 92. 1 (80%-120%) PRB 07/25/ 17 11 :53 

Molybdenum 4600 D 4430 ug/kg 96.4 (80%-120%) 07/25/ 17 00:09 

Selenium 4600 D 4280 ug/kg 93 .2 (80%- 120%) BAJ 07/25/ 17 15: I 8 

QC 1203834229 MB 

Arsenic DU 3 18 ug/kg PRB 07/25/ 17 11 :28 

Mo lybdenum DU 75 .2 ug/kg 07/25/ 17 00:06 

Selenium DU 338 ug/kg BAJ 07/25/ 17 15: 17 

QC 1203834232 42820 100 1 MS 

Arsenic 4870 D 1730 D 5890 ug/kg 85.3 (75%- 125 %) PRB 07/25/ 17 11 :47 

Mo lybdenum 4870 D 5 13 D 4980 ug/kg 9 1.6 (75%- 125%) 07/25/ 17 00:24 

Selenium 4870 BD 672 D 4600 ug/kg 80.6 (75%-125%) BAJ 07/25/ 17 15:30 
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QC Summary 
Workorder: 428197 Page 2 of 9 

Parmname NOM Sam C Units RPD/0% REC% Ran e Anlst Date Time 

Meta ls Ana lysis - ICPMS 
Batch 1683609 

QC 1203834233 428201001 SDILT 

Arsenic D 9.00 BO 1.99 uglL 10.7 (0%-10%) PRB 07125117 I 1:51 

Molybdenum D 2.67 BO 0.582 uglL 8.87 (0%-10%) 07125117 00:3 1 

Selenium BO 3.50 DU 1730 uglL NIA (0%-10%) BAJ 07/25117 15:34 

Metals Analysis-IC!' 
Batch 1683638 

QC 1203834323 428197003 DUP 

Antimony DU 1580 DU 1590 ug/kg NIA HSC 0712 1117 12:49 

Barium 44000 46000 ug/kg 4.47 (0%-35%) 0712 1117 12:00 

Beryllium 565 557 ug/kg 1.58 " (+l-483) 

Cadmium DU 480 DU 483 ug/kg NIA 0712 1 /17 12:49 

Calcium *C 7720000 * 5270000 uglkg 37.7* (0%-35 %) 0712 1117 12: 00 

Chromium 7790 7460 uglkg 4.29 (0%-35%) 

Cobalt D 5720 D 5840 ug/kg 2.08 " (+l-24 I 0) 0712 1/17 12:49 

Copper 11100 9840 uglkg 12.1 (0%-35%) 0712 1117 12:00 

Iron 16300000 16 100000 ug/kg 0.722 (0%-35 %) 

Lead DU 1580 DU 1590 uglkg NIA 0712 1117 12:49 

Magnesium 3820000 3360000 ug/kg 12.7 (0%-35%) 0712 1117 12: 00 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. 
Workorder: 428197 Page 3 of 9 

Parmname NOM Sam C Units RPD/D% REC% Rane Anlst Date Time 

1ctals Analysis-lCP 
Batch 1683638 

Manganese 2 18000 265000 ug/kg 19.8 (0%-35%) HSC 07/2 1/ 17 12:00 

Nickel * 10 100 * 7280 ug/kg 32.6 (0%-35%) 

Potassium 714000 8 11 000 ug/kg 12.8 (0%-35%) 

Silver u 96.0 u 96.6 ug/kg NIA 

Sodium 160000 167000 ug/kg 4.09 (0%-35%) 

Vanadium D 39800 D 40700 ug/kg 2. 18 (0%-35%) 07/21/ 17 12:49 

Zinc D 34900 D 34500 ug/kg 1.08 (0%-35%) 

QC 1203834322 LCS 
Antimony 48000 44300 ug/kg 92.4 (80%-120%) 07/2 1/ 17 11 :54 

Barium 48000 45300 ug/kg 94.4 (80%-120%) 

Beryllium 48000 45400 ug/kg 94.6 (80%- 120%) 

Cadmium 48000 44800 ug/kg 93.5 (80%- 120%) 

Calcium 480000 470000 ug/kg 97.9 (80%-120%) 

Chrom ium 48000 45400 ug/kg 94.7 (80%- 120%) 

Coba lt 48000 45500 ug/kg 94.7 (80%- 120%) 

Copper 48000 45300 ug/kg 94.5 (80%-120%) 
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GEL LABuRATORIES LLC 
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QC S ummar:y 
Workorder: 428197 Page 4 of 9 

Parmname NOM Sam C Units RPD/0% REC% Ran e Anlst Date Time 

Metals Analysis-IC!' 
Batch 1683638 

Iron 480000 468000 ug/kg 97.5 (80%- 120%) HSC 07/21/ 17 11 :54 

Lead 48000 44000 ug/kg 9 1.7 (80%-120%) 

Magnesium 480000 474000 ug/kg 98 .8 (80%- 120%) 

Manganese 48000 44800 ug/kg 93.3 (80%-120%) 

Nickel 48000 45200 ug/kg 94.2 (80%-1 20%) 

Potassium 480000 459000 ug/kg 95.7 (80%-120%) 

Silver 48000 44600 ug/kg 92 .9 (80%- 120%) 

Sodi um 480000 515000 ug/kg 107 (80%- 120%) 

Vanadium 48000 44600 ug/kg 92.9 (80%- 120%) 

Zinc 48000 43700 ug/kg 9 1.1 (80%- 120%) 

QC 120383432 1 MB 

Antimony u 325 ug/kg 07/2 1/ 17 11: 50 

Barium u 98.4 ug/kg 

Bery lli um u 98.4 ug/kg 

Cadm ium u 98.4 ug/kg 

Calcium 15200 ug/kg 07/2 1/1 7 12:39 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar~ 
Workordcr: 428197 Page 5 of 9 

Parmnamc NOM Sam Units RPD/D% REC% Rane Anlst Date Time 

1etals Analysis- lCP 
Batch 1683638 

Chromium u 148 ug/kg HSC 07/2 1/17 11 :50 

Cobalt u 148 ug/kg 

Copper u 295 ug/kg 

Iron u 7870 ug/kg 

Lead u 325 ug/kg 

Magnesium u 8370 ug/kg 

Manganese u 197 ug/kg 

Nickel u 148 ug/kg 

Potass ium u 6300 ug/kg 

Si lver u 98.4 ug/kg 

Sodi um u 6890 ug/kg 

Vanad ium u 98.4 ug/kg 

Zinc B 478 ug/kg 

Q 1203834324 428 197003 MS 

Antimony 50500 DU 1580 D 44900 ug/kg 86.3 (75%-125%) 07/2 1/ 17 12:52 

Barium 50500 44000 9 1800 ug/kg 94.7 (75%-125%) 07/21/ 17 12:03 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summari 
Workorder: 428197 Page 6 of 9 

Parmname NOM Sam Units RPDID¾ REC% Ran e Anlst Date Time 

Metals Analysis- lCP 
Batch 1683638 

Bery ll ium 50500 565 48800 ug/kg 95.6 (75 %-125%) HSC 07121/17 12:03 

Cadmium 50500 DU 480 D 49 100 uglkg 96.7 (75%- 125 %) 07121117 12:52 

Ca lcium 505000 *C 7720000 7040000 uglkg NIA (75 %-125%) 07121117 12:03 

Chromi um 50500 7790 56000 ug/kg 95 .6 (75%- 125%) 

Cobalt 50500 D 5720 D 56800 ug/kg IOI (75%- 125%) 07121117 12:52 

Copper 50500 11100 60800 ug/kg 98.5 (75%- 125%) 0712 1/17 12:03 

Iron 505000 16300000 16000000 uglkg NIA (75%- 125%) 

Lead 50500 DU 1580 D 50400 uglkg 100 (75%-125%) 0712 1117 12:52 

Magnesium 505000 3820000 4430000 ug/kg IA (75%- 125%) 0712 1 /17 12:03 

Manganese 50500 2 18000 280000 uglkg NIA (75%-125%) 

ickel 50500 * 10 100 54400 ug/kg 87.8 (75%- 125%) 

Potassium 505000 7 14000 1320000 ug/kg 12 1 (75%- 125%) 

Silver 50500 u 96.0 47300 ug/kg 93 .6 (75%- 125%) 

Sodium 505000 160000 704000 uglkg 108 (75%- 125%) 

Vanadium 50500 D 39800 D 87900 ug/kg 95 .3 (75%-125%) 07121/17 12:52 
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GEL LABuRATORIES LLC 
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QC Summary 
\1/orkorder: 428197 Page 7 of 9 

Parmname NOM Sam le Units RPDID% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1683638 

Zinc 50500 D 34900 D 82600 uglkg 94.5 (75%- 125%) HSC 07121/ 17 12:52 

QC 1203834325 428197003 SD ILT 
Antimo ny DU 2.88 DU 7920 ug/L NIA (0%- 10%) 07121/ 17 I 2:55 

Barium 458 D 93.4 ug/L 1.85 (0%- 10%) 07121/17 12:07 

Beryllium 5.89 BD 1.49 ug/L 26.5 (0%- 10%) 

Cadmium DU 0.708 DU 2400 uglL NIA (0%- 10%) 07121/ 17 12:55 

Calcium *C 80400 D 16600 uglL 3.39 (0%- 10%) 07121/ 17 12:07 

Chromium 8 1.1 D 17.2 ug/L 5.85 (0%-10%) 

Cobalt D 11.9 BD 2.85 uglL 19.4 (0%-10%) 07/2 1/17 12:55 

Copper 11 6 D 22.4 ug/L 3.33 (0%- 10%) 07/2 1/17 12:07 

Iron 169000 D 34 100 uglL .762 (0%- 10%) 

Lead DU -2.52 DU 7920 ug/L NIA (0%- 10%) 07121/ 17 12:55 

Magnesium 39800 D 8270 ug/L 3.88 (0%-10%) 07121/ 17 12:07 

Manganese 2270 D 485 uglL 6.96 (0%- 10%) 

Nickel * 105 D 23.5 uglL I 1.5 (0%- 10%) 

Potassium 7430 D 1550 ug/L 4.35 (0%-10%) 
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QC Summar:y 
Workordcr: 428197 Page 8 of 9 

Parmname NOM Sam C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1683638 

Si lver u 0.068 DU 480 ug/L IA (0%- 10%) HSC 07/21/17 12:07 

Sodium 1670 D 418 ug/L 25.3 (0%- 10%) 

Vanadium D 82.9 D 15.7 ug/L 5.24 (0%-1 0%) 07/21/ 17 12:55 

Zinc D 72.6 D 19. 1 ug/L 3 1.2 (0% -10% ) 

Metals Ana lysis-Mercury 
Batch 1684344 

QC 1203 36046 428 197003 DUP 

Mercury B 5.0 1 B 4.30 ug/kg 15.4 " (+/-12.3) MTM I 07 /24/17 I 0:23 

Q 1203836045 LCS 

Mercury 11 8 128 ug/kg 109 (80%-120%) 07/24/ 17 I 0:20 

QC 1203836044 MB 

Mercury u 3.98 ug/kg 07/24/1 7 I 0: 18 

QC1203836047 428 197003 M 

Mercury 111 B 5.01 123 ug/kg 106 (75%- 125%) 07 /24/1 7 I 0:25 

QC 1203836048 428 197003 SO IL T 

Mercury B 0.088 DU 19.1 ug/L N/A (0%-10%) 07 /24/ I 7 I 0:26 

otes: 

The Qualifiers in this report are defined as follows: 

* Duplicate analysis not within control limits 

+ Correlation coefficient for Method of Standard Additions (MSA) is < 0.995 

B 

C 

The analyte was detected at a va lue less than the contract requ ired detection limit (RDL}, but greater than or eq ual to the IDL/M DL (as appropriate). 

Target analyte was detected in the sample and the assoc iated blank. The associated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level for associated samples. 

D 

E 

Results are reported from a diluted al iquot of sample. 

Reported value is estimated due to interfe rences. See comment in narrative. 
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GEL LABuRATORIES LLC 
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QC Summarr 
Report Date: August 3, 2017 

CR2MHill Plateau Remediation Company Page 1 of 9 
MSIN R3-S0 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 42831 3 

Parmname NOM C Units RPD/0% REC% Ran e Anlst · Date Time 

Metals Analysis - ICPM S 
Batch 1683875 

QC 1203834889 4283 13002 DUP 
Arsenic *BD 679 *D 3230 ug/kg 13 1 * " (+/- 1030) BAJ 07/26/ 17 19: 17 

Molybdenum D 35 1 BD 194 ug/kg 57.7 " (+/-206) 

Seleni um DU 348 DU 37 1 ug/kg NIA 07/27/ 17 09:11 

QC 1203834888 LCS 

Arsenic 4690 D 4 130 ug/kg 88 (80%- 120%) 07/26/ 17 19: 10 

Molybdenum 4690 D 4460 ug/kg 95 . 1 (80%- 120%) 

Selenium 4690 D 4 11 0 ug/kg 87.6 (80%- 120%) 07/27/ 17 09:06 

QC 1203834887 MB 

Arsenic DU 3 10 ug/kg 07 /26/ I 7 19:07 

Molybdenum DU 73.4 ug/kg 

Seleni um DU 330 ug/kg 07/27/ 17 09:04 

QC 1203834890 4283 13002 MS 
Arsen ic 4880 *BD 679 D 4780 ug/kg 83 .9 (75%- 125%) 07 /26/1 7 19:20 

Molybdenum 4880 D 35 1 D 50 10 ug/kg 95.5 (75%- 125%) 

Selen ium 4880 DU 348 D 4330 ug/kg 88.6 (75%-125%) 07/27/1709: 12 
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GEL LABORATORIES LLC 
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QC Summar,Y 
Workorder: 428313 Page 2 of 9 

Parmname NOM Sam le C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Analysis - ICPMS 
Batch 1683875 

QC 1203834891 428313002 SDILT 

Arsenic *BD 3.5 1 DU 1630 ug/L N/A (0%- 10%) BAJ 07/26/17 19:27 

Molybdenum D 1.8 1 DU 387 ug/L N/A (0%-10%) 

Selenium DU -0.5 15 DU 1740 ug/L N/A (0%- 10%) 07/27/ 1709: 15 

Metals Analysis-lCP 
Batch 1683869 

QC 1203834866 428313002 DUP 

Antimony B 482 u 325 ug/kg 169 " (+/-984) HSC 07/2 1/ 17 17:14 

Barium N 39600 46000 ug/kg 15. 1 (0%-35%) 

Beryll ium B 344 B 276 ug/kg 2 1.7 " (+/-492) 

Cadmium B 149 u 98.4 ug/kg 47.6 " (+/-492) 

Calci um 4320000 4050000 ug/kg 6.38 (0%-35%) 07/25/17 13:32 

Chromium * 6 150 * 41 80 ug/kg 38. 1 * (0%-35%) 07 /2 1 / I 7 I 7: 14 

Cobalt * 3630 * 29 10 ug/kg 22 (0%-35%) 

Copper * 8020 * 6350 ug/kg 23 .1 (0%-35%) 

Iron 9420000 9440000 ug/kg 0.158 (0%-35%) 

Lead u 334 B -604 ug/kg 193 " (+/-984) 

Magnesium * 2580000 * 2090000 ug/kg 2 1.1 (0%-35%) 07/25/17 13 :32 
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QC Summary 
Workorder: 428313 Page 3 of 9 

Parmname NOM Sam le C Units RPD/0% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1683869 

Manganese N 133000 142000 ug/kg 6.88 (0%-35%) HSC 07 /21 /I 7 I 7: 14 

Nickel 46 10 5090 ug/kg 9.92 (0%-35%) 

Potassium *N 469000 * 829000 ug/kg 55.4* (0%-35%) 07/25/17 13:32 

Silver B -2 15 B -238 ug/kg 10.2 /\ (+/-492) 07/2 1/17 17:14 

Sodium * 467000 * 26 1000 ug/kg 56.7* (0%-35%) 07/25/ 17 13:32 

Vanadium 21800 22 100 ug/kg 1.26 (0%-35%) 07/21/17 17: 14 

Zinc 16500 16500 ug/kg 0.0271 (0%-35%) 

QC 1203834865 LCS 

Antimony 48 100 46200 ug/kg 96.1 (80%- 120%) 07/2 1/ 17 17:07 

Barium 48 100 46500 ug/kg 96.8 (80%- 120%) 

Bery llium 48100 46700 ug/kg 97.2 (80%-120%) 

Cadm ium 48 100 46300 ug/kg 96.4 (80%- 120%) 

Calcium 48 1000 482000 ug/kg 100 (80%-120%) 07/25/ 17 13:25 

Chromium 48 100 46800 ug/kg 97.3 (80%- 120%) 07/2 1/ 17 17:07 

Cobalt 48100 46800 ug/kg 97.4 (80%- 120%) 

Copper 48100 46800 ug/kg 97.3 (80%-120%) 
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GEL LABuRATORIES LLC 
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QC Summar~ 
Workorder: 42831 3 Page 4 of 9 

Parmname NOM Sam le C Units RPD/D% REC% Ran e Anlst Date Timr 

Metals Analysis- lCP 
Batch 1683869 

Iron 481000 474000 ug/kg 98.6 (80%-120%) HSC 07/2 1/ 17 17:07 

Lead 48 100 45900 ug/kg 95.5 (80%-120%) 

Magnesium 48 1000 489000 ug/kg 102 (80%- 120%) 07/25/1 7 13:25 

Manganese 48 100 46400 ug/kg 96.5 (80%- 120%) 07/2 1/17 17:07 

ickel 48100 46800 ug/kg 97.4 (80%-120%) 

Potassi um 481000 472000 ug/kg 98.3 (80%- 120%) 07 /25/17 13 :25 

Silver 48 100 45200 ug/kg 94 (80%- 120%) 07/21/ 17 17:07 

Sodium 48 1000 505000 ug/kg 105 (80%-120%) 07/25/ 17 13:25 

Vanadium 48 100 46200 ug/kg 96 (80%-120%) 07/2 1/1 7 17:07 

Zinc 48 100 45400 ug/kg 94.5 (80%-120%) 

QC 1203834864 MB 

Antimony u 328 ug/kg 07/21/1 7 17:04 

Barium u 99.4 ug/kg 

Beryllium u 99.4 ug/kg 

Cadmi um u 99.4 ug/kg 

Calci um B 10900 ug/kg 07/25/1 7 13:22 
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QC Summary 
Workorder: 428313 Page S of 9 

Parmname NOM SamQle Qual QC Units RPD/D% REC% Range Anlst Date Time 

Metals Analysis-ICP 
Batch 1683869 

Chromium u 149 ug/k.g HSC 07/2 1/17 17:04 

Cobalt u 149 ug/kg 

Copper u 298 ug/k.g 

Iron u 7950 ug/kg 

Lead u 328 ug/kg 

Magnesium u 8450 ug/kg 07/25/17 13:22 

Manganese u 199 ug/kg 07/21/ 17 17:04 

Nickel u 149 ug/kg 

Potass ium u 6360 ug/kg 07/25/17 13:22 

Silver u 99.4 ug/kg 07/21/ 17 17:04 

Sodi um B 10000 ug/k.g 07 /25/17 13 :22 

Vanadium u 99.4 ug/kg 07/21 /1 7 17:04 

Zinc u 398 ug/kg 

QC 1203834867 4283 13002 MS 
Ant imony 48400 B 482 43000 ug/kg 87.9 (75%- 125%) 07/21/17 17:17 

Barium 48400 N 39600 N 106000 ug/kg 138 * (75%- 125%) 
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QC Summarl:: 
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Parmname NOM C Units RPDID% REC% Ran e Anlst Date Time 

Metals Analysis- lCP 
Batch 1683869 

Beryllium 48400 B 344 46 100 uglkg 94.7 (75%- 125%) HSC 07121117 17:17 

Cadmium 48400 B 149 45000 uglkg 92 .8 (75 %- 125%) 

Calcium 484000 4320000 4430000 ug/kg NIA (75%-125 %) 07125117 13 :35 

Chromium 48400 * 6 150 5 11 00 ug/kg 92.8 (75%- 125%) 07/21/ 17 17:17 

Cobalt 48400 * 3630 49300 uglkg 94.4 (75 %-125%) 

Copper 48400 * 8020 56 100 uglkg 99.4 (75%-125%) 

Iron 484000 9420000 12400000 uglkg NIA (75%- 125%) 

Lead 48400 u 334 45200 uglkg 93.5 (75%-125%) 

Magnesium 484000 * 2580000 2990000 uglkg NIA (75%- 125%) 07125117 13 :35 

Manganese 48400 N 133000 N 220000 uglkg I 80* (75%- 125%) 07121/17 17:17 

Nickel 48400 46 10 49700 uglkg 93.2 (75%- 125%) 

Potassium 484000 *N 469000 N 1120000 ug/kg 134 * (75%- 125%) 07/25/17 13:35 

Silver 48400 B -2 15 44000 uglkg 90.9 (75%-125%) 07121/17 17: 17 

Sodium 484000 * 467000 866000 uglkg 82.5 (75%- 125%) 07125/17 I 3:35 

Vanadium 48400 21800 79900 uglkg 120 (75%- 125%) 07121117 17:17 
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QC Summary 
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Parmnamc NOM Sam Units RPDID% REC% Ran e Anlst Date Time 

Meta ls Analysis-lCP 
Batch 1683869 

Zinc 48400 16500 65800 ug/kg 102 (75%-125%) HSC 0712 1117 17:17 

QC 1203835796 4283 13002 PS 
Barium 500 N 39 1 876 ug/L 96.9 (75%- 125%) 0712 1117 17:20 

Manganese 500 N 13 10 1790 uglL 96.5 (75%-125%) 

Potassium 5000 • 4640 9040 uglL 88 (75%- 125%) 

QC 1203834868 4283 13002 SDILT 
Antimony B 4.76 DU 1670 uglL NIA (0%-10%) 07121/ 17 17:23 

Barium 39 1 D 80. 1 ug/L 2.42 (0%- 10%) 

Bery ll ium B 3.40 DU 506 ug/L NIA (0%- 10%) 

Cadmium B 1.47 DU 506 ug/L IA (0%-10%) 

Calcium 42700 D 8470 uglL .758 (0%- 10%) 07125117 13:39 

Chromium • 60.8 D 13.0 ug/L 6.89 (0%- 10%) 0712 1117 17:23 

Cobalt * 35.9 D 7.65 ug/L 6.49 (0%- 10%) 

Copper • 79.2 D 15. 1 ug/L 4.48 (0%-10%) 

Iron 93 100 D 19600 uglL 5. 18 (0%- 10%) 

Lead u -0.11 DU 1670 ug/L NIA (0%- 10%) 
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QC Summarr 
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Parmname NOM Sam le Units RPD/D% REC% Ran e Anlst Date Time 

Metals Analysis- IC!' 
Batch 1683869 

Magnesium * 25500 D 5050 ug/L 1.2 1 (0%-10%) HSC 07/25/ 17 13:39 

Manganese N 13 10 D 274 ug/L 4.39 (0%-10%) 07/2 1/ 17 17:23 

Nickel 45 .6 D 9.42 ug/L 3.33 (0%-10%) 

Potassium *N 4640 D 963 ug/L 3.82 (0%- 10%) 07/25/17 13:39 

Silver B -2.13 DU 506 ug/L IA (0%-10%) 07/2 1/ 17 17:23 

Sodi um * 4620 D 960 ug/L 3.98 (0%- 10%) 07/25/ 17 13:39 

Vanad ium 2 15 D 43.2 ug/L .307 (0%- 10%) 07/2 1/ 17 17:23 

Zinc 163 D 37.7 ug/L 15.5 (0%- 10%) 

1ctals Analysis-Mercury 
Batch 1684344 

QC 1203 36046 428 197003 DUI' 
Mercury B 5.01 B 4.30 ug/kg 15.4 A (+/- 12.3) MTM I 07/24/17 I 0:23 

QC 1203836045 LCS 
Mercury I 18 128 ug/kg 109 (80%- 120%) 07 /24/ 17 I 0:20 

QC 1203836044 MB 
Mercury u 3.98 ug/kg 07/24/17 I 0: 18 

QC 1203836047 428197003 MS 
Mercury 111 B 5.01 123 ug/kg 106 (75%- 125%) 07 /24/ l 7 I 0:25 

QC 1203836048 428197003 SD ILT 

Mercury B 0.088 DU 19. 1 ug/L IA (0%-10%) 07 /24/ I 7 I 0:26 
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QC Summarl'. 
Reoort Date: August 3, 201 7 

CH2MH ill Plateau Remediation Company Page 1 of 9 
MS IN R3-S0 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428482 

Parm name NOM C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Ana lysis - lCPM S 
Batch 1684554 

QC 1203836569 428482005 DU P 

Arsenic D 14 10 D 1190 ug/kg 17 /\ (+/-997) BAJ 07 /26/17 19:46 

Molybdenum *D 632 *D 266 ug/kg 8 1.6 * /\ (+/- 199) 

Selenium BO 538 BO 449 ug/kg 18.1 I\ (+/-997) 07/27/ 17 09:26 

QC 1203836568 LCS 

Arsenic 4600 D 3950 ug/kg 85.9 (80%- 120%) 07/26/ 17 19:40 

Molybdenum 4600 D 4270 ug/kg 93 (80%-120%) 

Selenium 4600 D 3790 ug/kg 82.5 (80%- 120%) 07/27/ 17 09:23 

QC 1203836567 MB 

Arsenic DU 3 17 ug/kg 07/26/ 17 19:36 

Molybdenum DU 75 .0 ug/kg 

Selenium DU 338 ug/kg 07/27/ 17 09:22 

QC 1203836570 428482005 MS 

Arsenic 4880 D 14 10 D 5990 ug/kg 93 .8 (75%- 125%) 07 /26/ 17 19:49 

Molybdenum 4880 *D 632 D 5040 ug/kg 90.4 (75%-125%) 

Selenium 4880 BO 538 D 4580 ug/kg 82.8 (75%- 125%) 07/27/ 17 09:28 
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QC Summar~ 
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Parmnamc NOM Sam le Units RPD/D% REC% Ran c Anlst Date Time 

Metals Ana lysis - ICPMS 
Batch 1684554 

QC-120383657 1 428482005 SDILT 

Arsenic D 7.16 DU 1660 ug/L IA (0%-10%) BAJ 07126117 I 9:56 

Molybdenum *D 3.2 1 BD 0.6 18 ug/L 3.74 (0%-10%) 

Seleni um BD 2.74 DU 1770 uglL NIA (0%- 10%) 07127/17 09:31 

Metals Ana lysis- IC!' 
Batch 1684502 

QC 12038364 10 428482005 DUP 

Antimony DU 1570 BD 19 10 ug/kg ]9.9 A (+l-4800) HSC 07128117 I 3:42 

Barium N 55800 64900 uglkg 15 (0%-35%) 07125/17 17:02 

Beryllium 877 755 ug/kg 15 A (+l-480) 

Cadmium DU 476 DU 480 uglkg IA 07128117 13 :42 

Calcium 4290000 4770000 ug/kg 10.7 (0%-35 %) 07127117 09:49 

Chromium 6350 7040 uglkg 10.2 (0%-35%) 07125117 17:02 

Cobalt D 7430 D 6860 uglkg 8 A (+l-2400) 07128/1 7 13:42 

Copper 17200 16700 ug/kg 2.93 (0%-35%) 07/25/ 17 17:02 

Iron 18000000 17800000 ug/kg 1.08 (0%-35%) 

Lead u 3 14 u 3 17 ug/kg NIA 

Magnesium 3230000 3290000 ug/kg 1.97 (0%-35%) 
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QC Summarl:: 
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Parmname NOM Sam~le Qual QC Units RPD/D% REC% Range Anlst Date Time 

Meta ls Analysis-ICP 
Batch 1684502 

Manganese 224000 243000 ug/kg 8.33 (0%-35%) HSC 07/25/17 17:02 

Nickel 7820 8030 ug/kg 2.72 (0%-35%) 

Potassium 678000 689000 ug/kg 1.52 (0%-3 5%) 

Silver u 95.3 u 96.0 ug/kg NIA 

Sodium 230000 241000 ug/kg 4.64 (0%-35 %) 07 /27 / I 7 09:49 

Vanadium D 59900 D 51000 ug/kg 16 (0%-35%) 07/28/ 17 13:42 

Zinc D 28000 D 28600 ug/kg 2.29 (0%-3 5%) 

QC 1203836409 LCS 

Antimony 45600 41700 ug/kg 91.5 (80%-120%) 07/28/ 17 13:29 

Barium 45600 46200 ug/kg IOI (80%-1 20%) 07/25/ 17 16:56 

Beryllium 45600 46900 ug/kg 103 (80%- 120%) 

Cadmium 45600 41800 ug/kg 91.7 (80%- 120%) 07/28/ 17 13:29 

Calcium 456000 467000 ug/kg 102 (80%-120%) 07/27/17 09:43 

Chromium 45600 45400 ug/kg 99.6 (80%- 120%) 07/25/ 17 16:56 

Cobalt 45600 42700 ug/kg 93 .6 (80%- 120%) 07/28/ 17 13:29 

Copper 45600 47300 ug/kg 104 (80%-120%) 07/25/ 17 16:56 
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QC S ummar:y 
Workorder: 428482 Page 4 of 9 

Parmname NOM Sam~le Qual QC Units RPD/D¾ REC% Range Anlst Date Time 

Meta ls Analysis-ICP 
Batch 1684502 

Iron 456000 477000 ug/kg 105 (80%-1 20%) HSC 07/25/ 17 16:56 

Lead 45600 45 200 ug/kg 99.1 (80%-120%) 

Magnesium 456000 480000 ug/kg 105 (80%- 120%) 

Manganese 45600 46000 ug/kg 10 1 (80%- 120%) 

Nickel 45600 46200 ug/kg 101 (80%-1 20%) 

Potassi um 456000 46 1000 ug/kg 101 (80%-1 20%) 

Silver 45600 47600 ug/kg 104 (80%-120%) 

Sodium 456000 445000 ug/kg 97 .6 (80%- 120%) 07/27/ 17 09:43 

Vanadium 45600 42400 ug/kg 93 (80%- 120%) 07/28/ 17 13:29 

Zinc 45600 39800 ug/kg 87.3 (80%- 120%) 

QC 1203836408 MB 

Antimony B 373 ug/kg 07/28/ 17 13:26 

Barium u 97.8 ug/kg 07/25/ 17 16:53 

Beryll ium u 97.8 ug/kg 

Cadmium u 97.8 ug/kg 07/28/ 17 13:26 

Calcium u 7830 ug/kg 07/27/1 7 09:40 
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QC Summar:y 
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Parmname NOM Sam le C Units RPD/D% REC% Ran e Anlst Date Time 

Metals Anal)•sis-l CP 
Batch 1684502 

Chrom ium u 147 ug/kg HSC 07/25/ 17 I 6:53 

Cobalt u 147 ug/kg 07 /28/17 I 3 :26 

Copper u 294 ug/kg 07/25/ 17 16:53 

Iron u 7830 ug/kg 

Lead u 323 ug/kg 

Magnesium u 8320 ug/kg 

Manganese u 196 ug/kg 

Nickel u 147 ug/kg 

Potassium u 6260 ug/kg 

Silver u 97.8 ug/kg 

Sodium u 6850 ug/kg 07/27/ 17 09:40 

Vanadium u 97 .8 ug/kg 07/28/ 17 I 3:26 

Zinc u 39 1 ug/kg 

QC 12038364 1 I 428482005 MS 
Antimony 47400 DU 1570 D 43600 ug/kg 88.7 (75 %-125 %) 07/28/ 17 I 3:46 

Barium 47400 N 55800 N I 17000 ug/kg 128 * (75%-125%) 07/25/ 17 17:06 
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QC Summari 
Workordcr: 428482 Page 6 of 9 

Parmname NOM Sam C Units RPDID% REC% Ran e Anlst Date Time 

Metals Analysis-lCP 
Batch 1684502 

Bery ll ium 47400 877 48300 ug/kg 100 (75%-125%) HSC 07125117 17:06 

Cadmium 47400 DU 476 D 43100 ug/kg 90.8 (75 %-125%) 07128117 13:46 

Calcium 474000 4290000 5 170000 uglkg NIA (75 %- 125%) 07127117 09:53 

Chromium 47400 6350 52800 ug/kg 98 (75%- 125%) 07/25/ 17 17:06 

Cobalt 47400 D 7430 D 51200 uglkg 92 .3 (75 %-125%) 07128117 13 :46 

Copper 47400 17200 67400 uglkg 106 (75%-125 %) 07125117 17:06 

Iron 474000 18000000 19500000 ug/kg NIA (75%-125%) 

Lead 47400 u 3 14 45800 ug/kg 96.7 (75%- 125%) 

Magnesium 474000 3230000 3870000 ug/kg IA (75%- 125%) 

Manganese 47400 224000 301000 ug/kg NIA (75%-125%) 

Nickel 47400 7820 54600 uglkg 98.7 (7 5%-125%) 

Potassium 474000 678000 1220000 ug/kg 11 5 (75%-125%) 

Si lver 47400 u 95 .3 48400 ug/kg 102 (75%- 125%) 

Sodium 474000 230000 735000 uglkg 107 (75%- 125%) 07127117 09:53 

Vanadium 47400 D 59900 D 109000 ug/kg 104 (75%-125%) 07128/1 7 I 3 :46 
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QC Summary 
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Parmname NOM Units RPD/D% REC% Ran e Anlst Date Time 

Meta ls Analysis-l CP 
Batch 1684502 

Zinc 47400 D 28000 D 77900 ug/kg 105 (75%-125%) HSC 07128117 13:46 

QC1203841053 428482005 PS 
Barium 500 N 586 11 70 uglL 116 (75 %-125%) 07128/1 7 13 :32 

QC1203836412 428482005 SD ILT 
Antimony DU 3.28 DU 7860 ug/L NIA (0%-10%) 07128117 13:52 

Barium N 586 D 124 ug/L 5.98 (0%-10%) 07125117 17:09 

Bery lli um 9.20 BD 1.99 ug/L 8.38 (0%-10%) 

Cadmium DU 0. 11 7 DU 2380 uglL NIA (0%-10%) 07/28/1 7 13 :52 

Calcium 45000 D 9320 uglL 3.55 (0%-10%) 07/27117 09:56 

Chromium 66.7 D 14.3 ug/L 7.52 (0%-10%) 07125/1 7 I 7 :09 

Cobalt D 15.6 BD 2.75 ug/L 11 .9 (0%- 10%) 07/28117 13:52 

Copper 180 D 36.7 ug/L 1.93 (0%-10%) 07125117 17:09 

Iron 189000 D 39800 uglL 5.42 (0%- 10%) 

Lead u - 1.86 DU 1570 ug/L NIA (0%- 10%) 

Magnesium 33900 D 7180 uglL 5.85 (0%-10%) 

Manganese 2350 D 508 ug/L 8. 13 (0%- 10%) 
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QC Summari 
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Parmname NOM Sam le Units RPDID% REC% Ran e Anlst Date Time 

Meta ls Ana lysis-lCP 
Batch 1684502 

Nickel 82.0 D 17.7 uglL 7.96 (0%- 10%) HSC 07125117 17:09 

Potassium 7 120 D 1480 uglL 3.8 (0%-1 0%) 

Sil ver u -0.0 1 DU 476 uglL NIA (0%- 10%) 

Sodium 2420 D 719 uglL 48.7 (0%-10%) 07127117 09:56 

Vanadium D 126 D 25.2 uglL .03 18 (0%- 10%) 07128/17 13:52 

Zinc D 58.7 D 13.0 uglL I I.I (0%- 10%) 

Metals Ana lysis-Mercury 
Batch 1684344 

QC 1203836046 428 197003 DUP 

Mercury B 5.0 1 B 4.30 ug/kg 15.4 " (+l- 12.3) MTM I 07124/1 7 I 0:23 

QC' 1203836045 LCS 
Mercury 11 8 128 ug/kg 109 (80%- 120%) 07124/17 I 0:20 

QC' 1203836044 MB 

Mercury u 3.98 ug/kg 07124/1 7 I 0: 18 

QC1203836047 428197003 MS 

Mercury 11 1 B 5.0 1 123 uglkg 106 (75 %- 125%) 07124/17 I 0:25 

QC 1203836048 428197003 SO IL T 

Mercury B 0.088 DU 19. 1 uglL NIA (0%- 10%) 07124/1 7 I 0:26 

Notes: 

The Qualifiers in this report are defi ned as fo llows: 

* Duplicate ana lys is not within cont ro l limits 

+ Corre lation coeffici ent fo r Method of Standard Additions (MSA) is < 0.995 
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Date: 29 September 2017 
To: CH2M Hill (technical representative) 
From: Analytical Quality Associates, ]nc. 
Project: 200-EA-1 
Subject: General Chemistry - Sample Data Groups (SDGs) GEL426775 , GEL427585 , 

GEL428015 , GEL428 l 97, GEL4283 I 3 and GEL428482 

INTRODUCTION 

This memorandum presents the results of data validation for SDGs GEL426775 , GEL427585 , 
GEL428015 , GEL428197, GEL428313 , GEL428482 prepared by GEL Laboratories LLC. A list 
of samples validated along with the analytical methods is provided in the following table. 

Sample ID Sample Date Media Validation Level Analytical Methods 
B3BBC3 06/29/17 Soil C 7196A 
B3BBC4 06/29/ ] 7 Soil C 9012, 300.0, 350.1 
B3BBC7 07/ 11 /17 Soil C 7196A 
B3BBC8 07/ 11 / 17 Soil C 9012, 300.0, 350.1 
B3BBD1 07/11 /17 Soil C 7196A 
B3BBD2 07/ 11 / 17 Soil C 9012, 300.0, 350.1 
B3BBD5 07/ 11 / 17 Soil C 7196A 
B3BBD6 07/ 11/17 Soil C 9012, 300.0, 350.1 
B3BBD9 07/13/ 17 Soil C 7196A 
B3BBF3 07/13/17 Soil C 7196A 
B3BBF7 07/ 13/17 Soil C 7196A 
B3BBF0 07/ 13/ 17 Soil C 9012, 300.0, 350. l 
B3BBF4 07/ 13/17 Soil C 9012, 300.0, 350.1 
B3BBF8 07/ 13/17 Soil C 9012, 300.0, 350.1 
B3BBH1 07/ 17/ 17 Soil C 7196A 
B3BBH2 07/ 17/17 Soil C 9012, 300.0, 350.1 
B3BBH5 07/17/ 17 Soil C 7196A 
B3BBH6 07/ 17/ 17 Soil C 9012, 300.0, 350.1 
B3BBH9 07/19/ 17 Soil C 7196A 
B3BBJO 07/19/17 Soil C 9012, 300.0, 350.1 
B3BBK1 07/ 19/ 17 Soil C 7196A 
B3BBK2 07/ 19/ 17 Soil C 9012, 300.0, 350.1 
B3BBJ3 07/ 19/ 17 Soil C 7196A 
B3BBJ4 07/19/17 Soil C 9012, 300.0, 350.1 

Data validation was conducted in accordance with the CHPRC validation statement of work and 
the Characterization Sampling and Analysis Plan for the C9617 Borehole at the 216-A-29 Waste 
Site, DOE/RL-2017-35 , Rev. 0 (SAP). Appendices 1 through 4 provide the following 
information as indicated below: 

Appendix I. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Q.ualification 
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Appendix 3. 
Appendix 4. 

Data Validation Supporting Documentation 
Additional Documentation Requested by Client 

DATA QUALITY OBJECTIVES 

• Holding Times and Sample Preservation 

Holding times are calculated from Chain-of-Custody fo rms to determine the va lidity of the 
results. The holding time requirements are as foll ows: 

• All anions except nitrate, nitri te, and phosphate - analysis within 28 days of sample 
co llection 

• Nitrate, nitrite, and phosphate - extraction within 28 days of sample co llection and analys is 
within 48 hours of sample extraction 

• Ammonia - analys is within 28 days of sample co llection 
• Hexavalent chromium - extraction within 30 days of sample co llection and analys is within 7 

days of sample extraction 
• Total cyanide - analysis within 14 days of sample co llection 

Sample preservation fo r the above analyses requires chilling to <6 degrees Celsius. 

The samples were extracted and analyzed within the prescribed holding times and properly 
preserved. 

• Blanks 

The blank data results are rev iewed to assess the extent of contamination introduced through 
sampling, sample preparation, and analys is. 

Laboratory Blanks 

All laboratory blank results were acceptable with the fo llowing exceptions. 

For SDG GEL42801 5, the ammonia laboratory blank result was > the method detection limit 
(MDL) but < the practica l quantitation limit (PQL). The ammonia results fo r samples B3B BF0, 
B3BBF4 and B3BBF8 were detects > the PQL but <20X the blank va lue and should be qualified 
as estimates and fl agged "J+." 

For SDG GEL428 I 97, the ammonia laboratory blank result was > the MDL but < the PQL. The 
ammonia results fo r samples B3BBH2 and B3BBH6 were detects > the PQL but <20X the blank 
va lue and should be qualified as estimates and fl agged "J+." 

For SDG GEL428313, the ammonia laboratory blank resul t was > the MDL but < the PQL. The 
ammonia result for sample B3BBJO was a detect > the PQL but <20X the blank va lue and should 
be qualified as an estimate and fl agged "J+." 
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Trip Blanks 

No trip blanks were submitted for validation. 

Field Blanks 

No field blanks were submitted for validat ion. 

Equipment Blanks 

No equipment blanks were submitted for va lidation. 

• Accuracy 

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample 
results. According to the SA P, the matrix spike sample accuracy limits are 75% to 125% and the 
laboratory contro l sample accuracy limits are 80% to 120%. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

All MS/MSD recoveries were acceptable. 

Laboratorv Control Samples (LCSs) 

The LCS recovery was acceptable. 

• Precision 

Precision is eva luated by reviewing MS/MSD resu lts, laboratory duplicate sample results, field 
duplicate sample results, and fi eld split sample results. These QC results provide info rmation on 
the laboratory reproducibility and whether sampling activities are adequate to acquire consistent 
sample results. According to the SAP, the relative percent difference (RPO) limits are ~35%. 

MS/MSD Samples 

All MS/MSD RPD va lues were acceptab le. 

Laboratory Duplicate Samples 

All laboratory duplicate results were acceptable. 

Field Duplicate Samples 

o fie ld duplicates were subm itted for va lidation. 
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Field Split Samples 

No fie ld sp lits were subm itted for va lidation. 

• Detection Limits 

Reported MDLs are compared against the contractua lly required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria. 

Reported sample MDLs for ammon ia were > the CRDL. 

• Completeness 

SDGs GEL426775 , GEL427585 , GEL428015 , GEL428 I 97, GEL4283 I 3 and GEL428482 were 
submitted for validat ion and verified for completeness. Completeness is based on the percentage 
of data determined to be va lid (i.e. , not rejected). The completion percentage was I 00%. 

MAJOR DEFICIENCIES 

None found . 

MINOR DEFICIENCIES 

Minor deficiencies leading to qualification of many ammonia sample results as estimates were 
due to blank contamination. See the tab le in Appendix 2 for a listing of all affected sample 
results. 

REFERENCES 

GRP-GD-003, Rev . 2, Change 0, Data Validation for Chemical Analyses, October 2016. 

DOE/RL-2017-35 , Rev . 0, Characterization Sampling and Analysis Plan for the C9617 Borehole 
at the 216-A-29 Waste Site, June 2017. 
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Qualifi ers that may be applied by data va lidators in compliance with the CHPRC statement of 
work are as fo llows: 

• U - The constituent was ana lyzed fo r, but was not detected . The data should be considered 
usable fo r decision-making purposes. 

• UJ - The constituent was ana lyzed fo r and was not detected. Due to a quality contro l 
defi c iency identified during data va lidation the value reported may not accurate ly refl ect the 
RL. The data should be considered usable fo r dec is ion-making purposes . 

• J - Indicates the constituent was analyzed fo r and detected. The associated va lue is 
estimated due to a quality co ntro l defi ciency identified during data va lidation. The data 
should be considered usable for dec ision-making purposes. 

• J+ - Ind icates the consti tuent was ana lyzed fo r and detected. The assoc iated va lue is 
estimated w ith a suspected pos itive bi as due to a qua lity contro l defi ciency identified during 
data va lidation. The data should be considered usable fo r decis ion-making purposes. 

• J- - Indicates the constituent was analyzed fo r and detected. The assoc iated value is 
estimated w ith a suspected negati ve bias due to a quality contro l defi c iency identi fied during 
data va lidation. The data should be considered usable fo r decis ion-making purposes . 

• N - The ana lys is indi cates the presence of an ana lyte that has been tentati ve ly identified . 

• NJ - The analys is indicates the presence of an ana lyte that has been tentative ly identified 
and the associated numerica l va lue represents its approximate concentrat ion. 

• NJ+ - The ana lys is ind icates the presence of an ana lyte that has been tentati ve ly identified. 
The assoc iated va lue is estimated w ith a suspected pos iti ve bias due to a qua lity contro l 
defi c iency identifi ed during data va lidati on. 

• NJ- - The ana lysis indicates the presence of an ana lyte that has been tentative ly identified. 
The assoc iated va lue is estimated w ith a suspected negative bias due to a qua lity contro l 
defi ciency identifi ed during data va lidation. 

• UR - Indicates the consti tuent was ana lyzed fo r and not detected ; however, due to an 
ident ifi ed quality contro l defic iency the data should be considered unusable fo r decis ion­
making purposes. 

• R- Indicates the constituent was analyzed fo r and detected; however, due to an identified 
qua lity control defi ciency the data should be considered unusable fo r dec ision-making 
purposes. 
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General Chemistry Data Qualification Summary 
SDGs: GEL426775, 

GEL427585, 
GEL428015, 

Reviewer: AQA Project: 200-EA- I Page I of I GEL428197, 
GEL4283 13, 
GEL428482 

Analyte(s) Qualifier Samples Affected Reason 

B3BB F0, B3BBF4, 
Laboratory blank 

Ammonia J+ B3BB F8, B3BBH2, 
B3BBH6, B3BBJ0 

contamination 

Comments: None 



Page 309 of 386 

Appendix 3 

Data Validation Supporting Documentation 



Pa e 310 of 386 

Rev. 2, Chg. 0 GRP-GD-003 Page 336 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

VALIDATION 
A B @) D E LEVEL: 

PROJECT: 200-EA-1 DATA PACKAGE: VSR17-012 

VALIDA TOR: Eyda Hergenreder LAB: GEL DATE: 09/29/17 

SDG: GEL426775, GEL427585, GEL428015, 
GEL428197, GEL428313, GEL428482 

ANALYSES PERFORMED 

Anions/IC X TOC TOX TPH-418.1 Oil and Alkalinity 
Grease 

Ammonia X BOD/COD Chloride Chromium-VI X pH NO3/NO2 

Sulfate TDS TKN Phosphate Cyanide X 

SAMPLES/MATRIX Soil 

GEL426775: B3BBC3, B3BBC4 

GEL427585: B3BBC7, B3BBC8, 838801 , 838802, 838805, 838806 

GEL428015: 838809, B3BBF3, B3BBF7, B3BBF0, B3BBF4, B3BBF8 

GEL428197: B3BBH 1, B3BBH2, B3BBH5, B3BBH6 

GEL428313: B3BBH9, B3BBJ0 GEL428482: B3BBK1 , B3BBK2, B3BBJ3, B3BBJ4 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification documentation present? Yes@NtA 

Comments: 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 337 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) 

Initial calibrations performed on all instruments? Yes No(§l 

Initial calibrations acceptable? Yes No8 

ICV and CCV checks performed on all instruments? Yes No @ 
ICV and CCV checks acceptable? Yes No e> 
Standards traceable? Yes No @ 
Standards expired? Yes No@ 

Calculation check acceptable? Yes No@ 

Comments: 

3. BLANKS (Levels B, C, D, and E) 

ICB and CCB checks performed for all applicable analyses? (Levels D, E) Yes No@ 

ICB and CCB results acceptable? (Levels D, E) Yes No@ 

Laboratory blanks analyzed? SNo N/A 

Laboratory blank results acceptable? Yes ®N/A 

Field blanks analyzed? (Levels C, D, E) Yes@NtA 

Field blank results acceptable? (Levels C, D, E) Yes No @ 
Transcription/calculation errors? (Levels D, E) Yes No @ 
Comments: 

GEL428015: MB ammonia 1290 ug/kg 

GEL428197: MB ammonia 1370 ug/kg 

GEL428313: MB ammonia 1370 ug/kg 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 338 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

4. ACCURACY (Levels C, D, and E) 

Spike samples analyzed? (9 No N/A 

Spike recoveries acceptable? @ No N/A 

Spike standards NIST traceable? (Levels D, E) Yes No@ 

Spike standards expired? (Levels D, E) Yes No @) 
LCS/BSS samples analyzed? 8 No N/A 

LCS/BSS results acceptable? @ No N/A 

Standards traceable? (Levels D, E) Yes No @) 
Standards expired? (Levels D, E) Yes No(®) 

Transcription/calculation errors? (Levels D, E) Yes No@ 

Performance audit sample(s) analyzed? Yes No @) 
Performance audit sample results acceptable? Yes No @ 

Comments: 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 339 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SM P-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

5. PRECISION (Levels C, D, and E) 

Duplicate RPO values acceptable? @No N/A 

Duplicate results acceptable? @ No N/A 

MS/MSD standards NIST traceable? (Levels D, E) Yes No~ 

MS/MSD standards expired? (Levels D, E) Yes No~ 

LCS/LCSD duplicates run due to insufficient sample material? Yes@ N/A 

Field duplicate RPO values acceptable? Yes No @) 
Field split RPO values acceptable? Yes No @ 
Transcription/calculation errors? (Levels D, E) Yes No@ 

Comments: 

6. HOLDING TIMES (all levels) 

Samples properly preserved? GNo N/A 

Sample holding times acceptable? @ No N/A 

Comments: 

Before each use, ensure this copy is the most current version. Adm inistrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 340 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels) 

Results reported for all requested analyses? @) No NIA 

Results supported in the raw data? (Levels D, E) Yes No@ 

Samples properly prepared? (Levels D, E) Yes No@ 

Detection limits meet RDL? Yes® N/A 

Transcription/calculation errors? (Levels D, E) Yes No@ 

Comments (attach additional sheets as necessary): 

MDLs for ammonia >CRDL limit 

Before each use, ensure th is copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-003 Page 341 of 357 

Data Validation for Chemical Analyses 
Published Date: 10/03/16 SGRP-GD-SMP-50117 Effective Date: 10/03/16 

Appendix A - (Cont.) Chemical Data Validation Checklist 

Before each use, ensure this copy is the most current version. Administrative Use 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Report Date: J uly 11 , 2017 

CH2MHill Plateau Remediation Company Page I of 5 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 426775 

Parmname NOM Sam le C Units RPD% REC% Ran e Anlst Date Time 

Flow Injection Analysis 
Batch 1678717 

QC 1203822468 426633003 DUP 

Cyanide, Total 583 650 ug/kg 10.8 " (+l-208) AX H3 07103117 08:23 

QC 1203823 137 426775002 DUP 

Cyanide, Total u 80.3 u 81.8 ug/kg NIA 07103117 08:27 

QC 1203822466 LCS 

Cyanide, Total 108000 D 97000 uglkg 89.8 (80%- 120%) 07103117 08: 19 

QC 1203822467 LCSD 
Cyanide, Tota l 108000 D 97700 ug/kg 0.719 90.5 (0%-35%) 07103117 08 :20 

QC 1203822465 MB 

Cyanide, Total u 83.5 ug/kg 07103117 08: 18 

QC 1203822469 426633003 MS 

Cyanide, Tota l 4240 583 4230 ug/kg 86 (75%-125%) 07103117 08 :24 

Q 1203823138 426775002 MS 

Cyanide, Total 4720 u 80.3 4860 ug/kg 103 (75%-125%) 07103117 08:32 

Ion Chromatography 
Batch 16791 19 

QC 1203823415 426775002 DUP 

Bromide u 707 u 705 ug/kg NIA MA RI 07106/17 22:43 

Chloride 2130 B 2090 uglkg 2.25 " (+l-2 100) 

Fluoride B 426 B 431 ug/kg 1.23 " (+I-I 050) 

Page 47 of 80 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar~ 
Workorder: 426775 Page 2 of S 

Parmname NOM Sam C Units RPD% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 16791 19 

itrate- B 502 B 492 ug/kg 1.94 " (+l-1 050) MARI 07106117 22:43 

itrite-N u 348 u 347 ug/kg NIA 

Phosphorus in phosphate u 707 u 705 ug/kg NIA 

Sul fa te B 39 10 B 3440 ug/kg 12.5 " (+/-42 10) 

QC12038234 14 LCS 
Bromide 12500 12400 ug/kg 99.4 (80%-120%) 07106117 2 1 :45 

Chloride 50000 46800 uglkg 93.6 (80%- 120%) 

Fluoride 25000 23700 ug/kg 94.7 (80%- 120%) 

it rate-N 25000 23400 ug/kg 93.7 (80%-120%) 

itrite- 25000 23700 ug/kg 94.9 (80%- 120%) 

Phosphorus in phosphate 12500 12500 uglkg 99.7 (80%- 120%) 

Sul fate 100000 96000 uglkg 96 (80%-120%) 

QC1203 234 13 MB 
Bromide u 670 ug/kg 0710611 7 2 1 : I 7 

Chloride u 720 ug/kg 

Fluoride u 340 ug/kg 

itrate-N 330 ug/kg 

Page 48 of 80 



P~e 319 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workordcr: 426775 Page 3 of 5 

Parmname NOM Sam~lc Qual QC Units RPO% REC% Range Anlst Date Time 

Ion Chromatography 
Batch 1679 11 9 

Nitrite-N u 330 ug/kg MAR I 07/06/ 17 2 1:17 

Phosphorus in phosphate u 670 ug/kg 

Sulfa te u 1330 ug/kg 

QC 12038234 l6 426775002 MS 

Bromide 13200 u 707 12800 ug/kg 97 (75%-125%) 07/06/1723: 12 

Chloride 52700 2130 511 00 ug/kg 92.9 (75%- 125 %) 

Fluoride 26400 B 426 24500 ug/kg 91.3 (75%-125%) 

Nitrate-N 26400 B 502 24700 ug/kg 91.9 (75%-125%) 

Nitrite-N 26400 u 348 25200 ug/kg 94.2 (75%-125 %) 

Phosphorus in phosphate 13200 u 707 12 100 ug/kg 89.6 (75%-125%) 

Sul fa te 105000 B 39 10 105000 ug/kg 96.2 (75%-125%) 

Nutrient Anal)•sis 
Batch 1678854 

QC 1203822805 426775002 DUP 

Nitrogen in Ammonia 3300 6590 ug/Kg 66.4 *" (+/-2320) KLP I 07 /06/1 7 I I :30 

QC J 203822804 LCS 

Nitrogen in Ammonia 50000 53500 ug/Kg 107 (80%- 120%) 07/06/ 17 11 :24 

QC 1203822803 MB 

Nitrogen in Ammonia u 900 ug/Kg 07/06/ 17 11 :23 

Page 49 of 80 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

Workorder: 426775 

Parmname 

Nutrient Analysis 
Batch 1678854 

QC1203822806 426775002 MS 

Nitrogen in Ammonia 

Spectrometric Analysis 
Batch 1678669 

QC 1203823008 426736001 DUP 

Hexavalent Chromium 

QC 1203823009 426775001 DUP 

Hexavalent Chromium 

QC 1203822322 ILCS 

Hexavalent Chromium 

QC 1203822320 LCS 

Hexavalent Chromium 

QC 12038223 19 MB 

Hexava lent Chromium 

QC 12038230 I 0 42673600 1 MS 

Hexavalent Chromium 

QC120382301 I 42677500 1 MS 

Hexavalent Chromium 

QC 1203823014 42673600 1 MSD 

Hexava lent Chromium 

QC 12038230 15 42677500 1 MSD 

Hexavalent Chromium 

Notes: 

NOM 

41300 

6850 

3610 

5040 

4220 

5040 

4220 

The Qualifiers in this repon are defined as follows: 
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u 

QC Summary 
Page 4 of 5 

Sample Qual QC Units RPO% REC% Range Anlst Date Time 

3300 48300 uglKg 109 (75 %- 125%) KLPI 07106/1711 :3 1 

194 u 194 ug/Kg NIA VHI 07106117 15:23 

164 u 155 uglKg NIA 07106117 15:24 

6310 uglKg 92.2 (80%- 120%) 07106117 15 :11 

3490 uglKg 96.9 (80%-120%) 071061 I 7 15 : I 0 

u 144 uglKg 07106117 15 : I 0 

194 4790 uglKg 95 (75%- 125%) 07106117 15 :23 

164 3770 uglKg 89.4 (75%- 125%) 07106/17 15:24 

194 4840 uglKg 0.985 94. 1 (0%-35%) 07106117 15 :23 

164 3850 uglKg 2.07 91.3 (0%-3 5%) 07106/17 15 :24 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Report Date: July 24, 2017 

CH2MHill Plateau Remediation Company Page I of 5 
MSIN R3-50 CHPRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fi tzgerald 

Workorder: 427585 

Parmname NOM Sam le C Units RPD% REC% Ran e Anlst Date Time 

Flow Injection Analysis 
Batch 168 1303 

Q 1203829 11 7 427585002 DUP 

Cyanide, Total u 82.3 u 80. 7 uglkg IA AX H3 07/17117 14: 12 

QC 1203828403 LCS 

Cyanide, Total 108000 D 103000 ug/kg 95.4 (80%- 120%) 07117117 13:50 

QC 1203832026 LCSD 

Cyanide, Total 108000 D 106000 ug/kg 2.87 98.1 (0%-35%) 07117117 13:5 1 

QC 1203828402 MB 

Cyanide, Total u 83.5 ug/kg 07117/1 7 13:49 

QC 1203829 l 18 427585002 M 

Cyanide, Total 7250 u 82.3 8200 ug/kg 11 3 (75%- 125%) 07/1 7117 14:13 

Ion Chromatography 
Batch 1682800 

QC 1203832 12 1 4275 85002 DUP 

Bromide u 662 u 665 ug/kg NIA MXL2 07117117 20:56 

Ch loride 2060 2020 ug/kg 1.86 " (+l- 1980) 

Fluoride B 603 B 602 ug/kg 0.183 " (+l-992) 

Nitrate-N B 484 B 45 2 uglkg 6.7 1 I\ (+l-992) 

itrite- u 326 u 327 ug/kg NIA 

Phosphorus in phosphate 662 u 665 ug/kg IA 

Page 57 of 113 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 427585 Page 2 of 5 

Parmname NOM C Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch I 682800 

Sulfate B 3920 B 3580 ug/kg 9. 14 " (+/-3970) MXL2 07/ 17/ 17 20:56 

QC 1203832 I 20 LCS 

Bromide 12500 12000 ug/kg 95.8 (80%- 120%) 07/17/17 I 9:57 

Chloride 50000 45 100 ug/kg 90. 1 (80%-120%) 

Fluoride 25000 23500 ug/kg 94. 1 (80%- 120%) 

Nitrate- 25000 23000 ug/kg 92 (80%- 120%) 

Nitrite-N 25000 23400 ug/kg 93.5 (80%- 120%) 

Phosphorus in phosphate 12500 11 800 ug/kg 94.4 (80%- 120%) 

Sulfate 100000 93500 ug/kg 93.5 (80%- 120%) 

QC 1203 32 11 9 MB 
Bromide u 665 ug/kg 07/17/ 17 I 9:28 

Chloride u 7 15 ug/kg 

Fluoride u 337 ug/kg 

itrate- u 328 ug/kg 

Nitrite-N u 328 ug/kg 

Phosphorus in phosphate u 665 ug/kg 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 427585 

Page 3 of 5 

Parmname NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1682800 

Sulfate u 1320 ug/kg MXL2 07/ 17/1 7 19:28 

QC 1203832122 427585002 MS 
Bromide 12200 u 662 11 800 ug/kg 96.9 (75%-125%) 07/ 17/ 172 1 :25 

Chloride 48700 2060 46200 ug/kg 90.7 (75%-125%) 

Fluoride 24300 B 603 22400 ug/kg 89.4 (75%-125%) 

Nitrate- 24300 B 484 22600 ug/kg 90.7 (75%-125%) 

Nitri te- 24300 u 326 23000 ug/kg 94.6 (75%-125%) 

Phosphorus in phosphate 12200 u 662 10700 ug/kg 84.2 (75%-125%) 

Sulfate 97400 B 3920 98200 ug/kg 96.9 (75%-125%) 

'utricnt Analysis 
Batch 1681793 

QC 1203 29642 427585002 DUP 
itrogen in Ammonia 3980 14700 ug/Kg 11 5*" (+/-2370) KLP I 07/ 14/ 17 12:11 

QC1203 2964 1 LCS 
Nitrogen in Ammonia 50000 49900 ug/Kg 99.8 (80%- 120%) 07/ 14/ 17 12:04 

QC 1203829640 MB 
itrogen in Ammonia u 900 ug/Kg 07/ 14/ 17 12:03 

Q 1203829643 427585002 MS 
itrogen in Ammonia 42800 3980 45400 ug/Kg 96.7 (75%-125%) 07/ 14/ 17 12:12 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Workorder: 427585 Page 4 of 5 

Parmname NOM SamQle Qual QC Units RPO% REC% Range Anlst Date Time 

Spectrometric Analysis 
Batch 1683 182 

QC' 1203833 180 4280 15006 DUP 

Hexava lent Chromium u 11 2 u 11 2 ug/Kg NIA V HI 07/24/ 17 I 0:58 

QC 1203833 178 ILCS 
Hexavalent Chromium 7520 6460 ug/Kg 85 .9 (80%- 120%) 07/24/ 17 I 0:53 

QC 1203833 177 LCS 
Hexavalent Chromium 3650 3480 ug/Kg 95 .4 (80%- 120%) 07/24/ 17 I 0:53 

QC 1203833 176 MB 
Hexavalent Chromium u 152 ug/Kg 07/24/17 I 0:53 

QC 1203833 182 4280 15006 MS 

Hexavalent Chromium 3 190 u 11 2 3 170 ug/Kg 96.2 (75%- 125%) 07/24/17 I 0:59 

QC 1203 833 186 428015006 MS D 

Hexavalent Chrom ium 3 190 u 11 2 32 10 ug/Kg 1.03 97.2 (0%-35%) 07/24/ 17 I 0:59 

Notes: 

The Qualifiers in this report are defin ed as foll ows: 

< Sample is be low the EPA guidance level fo r Reacti ve Releasable Cyanide and/or Reacti ve Releasab le Sulfide 

> Resul t greater than quantifi able range or greater than upper limit of the analys is range 

B The analyte was detected at a value less than the contract required detection limi t (RDL), but greater than or equal to the ID L/MDL (as appropriate) . 

C Target analyte was detected in the sample and the associated blank. The assoc iated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level fo r assoc iated samples. 

D Results are reported from a d iluted a liquot of sample. 

N Spike Sample recovery is outside contro l limits. 

U Analyzed for but not detected above limiting criteri a. Inc ludes MDL, MDA, PQL, zero, counting error, and total analyti ca l error. 

X Consult Case Narrati ve, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning thi s qualifier 

Z Consult Case Narrative, Data Sum mary package, or Project Manager concerning thi s qualifier 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Report Date: July 24, 2017 

CH2MHill Plateau Remediation Company Page I of 5 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428015 

Parmname OM Sam le C Units RPO% REC% Rane Anlst Date Time 

Flow Injection Analysis 
Batch 168 1303 

Q 1203829 11 7 427585002 DUI' 

Cyanide, Total u 82.3 u 80.7 ug/kg NIA AX H3 07117117 14: 12 

QC 1203828403 LCS 

Cyanide, Total 108000 D 103000 ug/kg 95.4 (80%-120%) 07117117 13:50 

QC I 203832026 LCSD 

Cyanide, Total 108000 D 106000 ug/kg 2.87 98.1 (0%-35%) 07117117 13:5 1 

QC 1203828402 MB 

Cyanide, Total u 83.5 uglkg 07117117 13:49 

Q 1203829 11 8 427585002 MS 

Cyanide, Total 7250 u 82.3 8200 ug/kg 11 3 (75%-125%) 07117117 14:13 

Ion Chromatography 
Batch 1682800 

QC 1203832 12 I 4275 85002 DUI' 

Bromide u 662 u 665 ug/kg NIA MXL2 07/1 7117 20:56 

Ch loride 2060 2020 ug/kg 1.86 " (+l-1980) 

Fluoride B 603 B 602 uglkg 0.183 " (+l-992) 

itrate-N B 484 B 452 ug/kg 6.7 1 " (+l-992) 

itrite- u 326 u 327 ug/kg IA 

Phosphorus in phosphate u 662 u 665 uglkg NIA 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 428015 Page 2 of 5 

Parmname NOM C Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1682800 

Sulfate B 3920 B 3580 ug/kg 9.14 " (+/-3970) MXL2 07/ 17/17 20:56 

QC 1203832 120 LCS 

Bromide 12500 12000 ug/kg 95.8 (80%-1 20%) 07/ 17/17 19:57 

Chloride 50000 45100 ug/kg 90.1 (80%-1 20%) 

Fluoride 25000 23500 ug/kg 94.1 (80%- 120%) 

N itrate-N 25000 23000 ug/kg 92 (80%- 120%) 

Nitrite-N 25000 23400 ug/kg 93 .5 (80%- 120%) 

Phosphorus in phosphate 12500 11 800 ug/kg 94.4 (80%- 120%) 

Sul fa te 100000 93500 ug/kg 93.5 (80%- 120%) 

QC 1203832 11 9 MB 

Bromide u 665 ug/kg 07/ 17/ 17 19:28 

Chloride u 715 ug/kg 

Fluoride u 337 ug/kg 

Nitrate-N u 328 ug/kg 

Nitrite-N u 328 ug/kg 

Phosphorus in phosphate u 665 ug/kg 
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GEL LABuRATORIES LLC 
2040 Savage Road Charleston , SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 428015 Page 3 of 5 

Parmname NOM Sam le C Units RPD% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1682800 

Sulfate u 1320 ug/kg MXL2 07/ 17/ 17 19:28 

QC 1203832 122 427585002 MS 

Bromide 12200 u 662 11 800 ug/kg 96.9 (75%-125%) 07/17/1721 :25 

Chloride 48700 2060 46200 ug/kg 90.7 (75%-125%) 

Fluoride 24300 B 603 22400 ug/kg 89.4 (75%-125%) 

Nitrate-N 24300 B 484 22600 ug/kg 90.7 (75%-1 25%) 

Nitrite-N 24300 u 326 23000 ug/kg 94.6 (75%- 125%) 

Phosphorus in phosphate 12200 u 662 10700 ug/kg 84.2 (75%- 125%) 

Su lfate 97400 B 3920 98200 ug/kg 96.9 (75%- 125%) 

Nutrient Analysis 

Batch 1682717 

QC 120383 1895 428015007 DUP 

Nitrogen in Ammonia C 39 10 4320 ug/Kg 9.98 /\ (+/- 1850) KLPI 07/ 19/ 17 15:22 

QC 120383 1894 LCS 

Nitrogen in Am monia 50000 52000 ug/Kg 104 (80%- 120%) 07/ 19/ 17 15:20 

QC 120383 1893 MB 

Nitrogen in Ammonia B 1290 ug/Kg 07/19/17 15: 15 

QC 120383 1896 428015007 MS 

Nitrogen in Ammonia 52000 C 39 10 59200 ug/Kg 106 (75 %- 125%) 07/ 19/ 17 I 5:23 
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QC Summar~ 
Workorder: 4280 15 Page 4 of 5 

Parmname NOM SamQle Qual QC Units RPD% REC% Range Anlst Date Time 

Spectrometric Analysis 
Batch 1683 182 

QC 1203833 180 4280 15006 DUP 
Hexavalent Chromium u 112 u 112 ug/Kg NIA VHI 07/24/ 17 I 0:58 

QC 1203833 178 ILCS 

Hexavalent Chromium 7520 6460 ug/Kg 85.9 (80%-1 20%) 07/24/ 17 I 0:53 

QC 1203833 177 LCS 

Hexava lent Chromium 3650 3480 ug/Kg 95.4 (80%- 120%) 07/24/ 17 I 0:53 

QC 1203833 I 76 MB 
Hexavalent Chromium u 152 ug/Kg 07/24/ 17 10:53 

QC 1203833 182 42801 5006 MS 
Hexava lent Chromium 3 190 u 11 2 3 170 ug/Kg 96.2 (75%-1 25%) 07 /24/1 7 I 0: 59 

QC 1203833 186 42801 5006 MSD 
Hexavalent Chromium 3 190 u 112 32 10 ug/Kg 1.03 97.2 (0%-35%) 07/24/ 17 10:59 

Notes: 

The Qualifiers in this report are defined as follows: 

< Sample is below the EPA guidance level for Reactive Releasab le Cyanide and/or Reactive Releasable Su lfide 

> Result greater than quantifi able range o r greater than upper limit of the analysis range 

B The analyte was detected at a value less than the contract required detection lim it (RDL), but greater than or equal to the IDL/MDL (as appropriate). 

C Target analyte was detected in the sample and the assoc iated blank. The assoc iated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level for assoc iated samples. 

D Results are reported from a di luted aliquot of sample. 

N Spike Sample recovery is outside contro l limits. 

U Analyzed fo r but not detected above limiting criteri a. Inc ludes MDL, MDA, PQL, zero, counting error, and tota l analytica l error. 

X Consult Case Narrative, Data Summary package, or Project Manager concerning th is qua lifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qua lifier 

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 
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QC Summar;y 
Reoort Date: July 26, 2017 

CH2MHill Plateau Remediation Company Page I of 5 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428197 

Parmname NOM C Units RPO% REC% Rane Anlst Date Time 

Flow Injection Analysis 
Batch 1683519 

QC 1203834034 428197003 DU P 

Cyanide, Total u 7 1.6 u 64. 1 uglkg NIA AX H3 0712 1117 14:33 

QC 1203835 189 4283 13002 DUI' 

Cyanide, Total u 72.4 u 76.2 ug/kg NIA 0712 1117 14:36 

QC 1203834033 LCS 

Cyan ide, Total 108000 D 94300 ug/kg 87.3 (80%-120%) 0712 1/17 14:27 

QC 1203834032 MB 

Cyanide, Tota l u 83 .5 uglkg 0712 1117 14:26 

QC 1203834035 428 197003 MS 

Cyan ide, Tota l 4600 u 71.6 5280 uglkg II 5 (75%-125%) 07121117 14:33 

QC 1203835 190 4283 13002 MS 

Cyanide, Tota l 5190 u 72.4 57 10 uglkg 11 0 (75%- 125%) 0712 1/17 14:37 

Ion Chromatography 
Batch 16838 10 

QC 1203834739 428 197003 DUI' 

Bromide u 690 u 690 ug/kg NIA MAR I 07125117 12:00 

Chloride B 1270 B 11 60 uglkg 9.04 " (+l-2060) 

Fluoride u 350 u 350 ug/kg NIA 

Nitrate-N u 340 u 340 uglkg NIA 

Nitrite-N u 340 u 340 uglkg NIA 
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QC Summari 
Workorder: 4281 97 

Page 2 of 5 

Parmname NOM Sam C Units RPO% REC% Ran e Anlst Date Ti me 

Ion Chromatography 
Batch 16838 10 

Phosphorus in phosphate 690 u 690 ug/kg NIA MAR I 07/25/ 17 12:00 

Sulfa te 4970 48 10 ug/kg 3.22 " (+/-4 120) 

QC 1203834738 LCS 
Bromide 12500 12300 ug/kg 98.4 (80%- 120%) 07/25/ 17 11 :02 

Ch loride 50000 45200 ug/kg 90.4 (80%- 120%) 

Fluoride 25000 23 100 ug/kg 92 .5 (80%- 120%) 

Nitrate-N 25 000 22700 ug/kg 90.9 (80%- 120%) 

itrite- 25000 23 100 ug/kg 92.5 (80%- 120%) 

Phosphorus in phosphate 12500 12600 ug/kg 100 (80%- 120%) 

Sul fa te 100000 92600 ug/kg 92.6 (80%- 120%) 

QC 1203834737 MB 
Bromide u 670 ug/kg 07/25/17 I 0:33 

Chloride u 720 ug/kg 

Fluoride u 340 ug/kg 

Nitrate-N u 330 ug/kg 

Nitri te-N u 330 ug/kg 

Phosphorus in phosphate u 670 ug/kg 
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QC Summary 
Workorder: 428197 Page 3 of 5 

Parmnamc NOM Sam le C Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1683810 

Sulfa te u 1330 ug/kg MAR I 07/25/17 I 0:33 

QC 1203834740 428197003 MS 
Bromide 12800 u 690 12500 ug/kg 97.6 (75%- 125%) 07/25/17 12:28 

Chloride 5 1300 B 1270 47000 ug/kg 89. 1 (75%- 125%) 

Fluoride 25700 u 350 23 700 ug/kg 92.5 (75%- 125%) 

Nitrate-N 25700 u 340 23400 ug/kg 91. l (75 %- 125%) 

Nitrite-N 25700 u 340 24000 ug/kg 93.4 (75%- 125%) 

Phosphorus in phosphate 12800 u 690 11 300 ug/kg 88.2 (75%- 125%) 

Sulfate 103000 4970 101000 ug/kg 93 .7 (75 %- 125%) 

Nutrient Analysis 

Batch 1683503 

QC 1203834004 428197003 DUP 

Nitrogen in Ammonia C 6600 4340 ug/Kg 4 1.4 " (+/-2380) KLP I 07/2 1/ 17 13:23 

QC 1203834003 LCS 
Nitrogen in Ammonia 50000 54500 ug/Kg 109 (80%- 120%) 07/2 1/ 17 13:28 

QC 1203834002 MB 
Nitrogen in Ammonia B 1370 ug/Kg 07/2 1/ 17 13:27 

QC 1203834005 428197003 MS 
Nitrogen in Ammonia 50500 C 6600 60000 ug/Kg 106 (75 %- 125%) 07/2 1/ 17 13:29 
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QC Summary 
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Parmname NOM C Units RPO% REC% Ran e Anlst Date Time 

Spectrometric Analysis 
Batch 1683182 

QC 1203833 180 4280 15006 DUP 

Hexavalent Chromium u 11 2 u 11 2 ug/Kg NIA V HI 07/24/1 7 10:58 

QC 1203833 178 ILCS 

Hexavalent Chromium 7520 6460 ug/Kg 85.9 (80%-120%) 07/24/ 17 I 0:53 

QC 1203833 177 LCS 
Hexavalent Chromium 3650 3480 ug/Kg 95.4 (80%- 120%) 07/24/17 10:53 

QC 1203833 176 MB 

Hexavalent Chrom ium u 152 ug/Kg 07/24/17 10 :53 

QC 1203833 182 42801 5006 MS 

Hexavalent Chromium 3 190 u 11 2 3 170 ug/ Kg 96.2 (75%- 125%) 07/24/17 I 0:59 

QC 1203833 186 428015006 MSD 

Hexava lent Chro mium 3 190 u 11 2 32 10 ug/Kg 1.03 97.2 (0%-35%) 07/24/ 17 I 0:59 

Notes: 

The Qua lifiers in thi s repo rt are defi ned as fo llows: 

< Sample is below the EPA guidance leve l for Reacti ve Re leasable Cyanide and/or Reactive Re leasable Sulfide 

> Result greater than q uantifi able range or greater than upper limit of the analysis range 

B The ana lyte was detected at a va lue less than the contract req uired detection limit (RDL), but greater than or equal to the ID L/MDL (as appropriate). 

C Target ana lyte was detected in the sample and the associated blank. The assoc iated b lank concentration is >= EQL or is > 5% of the measured 
concentrat ion and/or dec is ion level fo r assoc iated samples. 

D Results are reported from a diluted aliq uot of sample. 

N Spike Sample recovery is o utside control limits. 

U Ana lyzed fo r but not detected above limiting criteria. Inc ludes MDL, MDA, PQL, zero, counting error, and tota l analyti ca l error. 

X Co nsult Case Narrati ve, Data Summary package, or Project Manager concerning thi s qualifier 

Y Consult Case Narra ti ve, Data Summary package, or Proj ect Manager concerning thi s qualifier 

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 
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QC S ummarr 
Report Date: August J, 2017 

CH2M Hill Plateau Remediation Company Page I of 5 
MSIN R3-50 CHPRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428313 

Parmname NOM Units RPO% REC% Rane Anlst Date Time 

Flow Injection Analysis 
Batch 1683519 

QC 1203834034 428197003 DUP 

Cyanide, Total u 71.6 u 64.1 ug/kg NIA AX H3 07121/17 14:33 

QC 1203835 189 4283 13002 DUP 

Cyanide, Total u 72.4 u 76.2 uglkg NIA 07121 117 14:36 

QC 1203834033 LCS 

Cyanide, Total 108000 D 94300 ug/kg 87 .3 (80%-120%) 0712 1117 14:27 

QC 1203834032 MB 

Cyanide, Total u 83.5 ug/kg 07121117 14:26 

QC 1203834035 428 197003 MS 

Cyanide, Tota l 4600 u 71.6 5280 uglkg 115 (75%- 125%) 07121/17 14:33 

QC 1203835 190 4283 13002 MS 

Cyanide, Total 5 190 u 72.4 57 10 uglkg 11 0 (75%-1 25%) 0712 1117 14:37 

Ion Chromatography 
Batch 1685540 

QC 1203838989 428482007 DUP 

Bromide u 757 u 756 ug/kg NIA MAR I 07127117 15 :10 

Ch loride B 1350 B 1290 uglkg 4.26 " (+l-2260) 

Fluoride 1460 1320 ug/kg 9.84 " (+l- 11 30) 

Nitrate-N u 373 u 372 uglkg NIA 

itrite- u 373 u 372 uglkg NIA 
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QC Summar~ 
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Parmname NOM Sam le C Units RPO% REC% Rane Anlst Date Time 

Ion Chromatography 
Batch 1685540 

Phosphorus in phosphate u 757 u 756 ug/kg IA MARI 07/27/ 17 15:10 

Sul fa te 10600 10100 ug/kg 4.34 " (+/-45 10) 

QC 1203838988 LCS 

Bromide 12500 12400 ug/kg 99.2 (80%- 120%) 07/27/17 13: 14 

Chloride 50000 46 100 ug/kg 92.2 (80%- 120%) 

Fluoride 25000 23700 ug/kg 94.7 (80%- 120%) 

Nitrate-N 25000 23 000 ug/kg 92 (80%- 120%) 

itrite- 25000 23500 ug/kg 93.9 (80%- 120%) 

Phosphorus in phosphate 12500 12000 ug/kg 96.2 (80%- 120%) 

Sul fa te 100000 95500 ug/kg 95.5 (80%- 120%) 

QC 1203838987 MB 

Bromide u 670 ug/kg 07/27/ 17 12:45 

Chloride 720 ug/kg 

Fluoride u 340 ug/kg 

itrate-N u 330 ug/kg 

itrite-N u 330 ug/kg 

Phosphorus in phosphate 670 ug/kg 
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QC Summary 
Workorder: 428313 Page 3 of 5 

Parmname NOM Sam Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1685540 

Sulfate u 1330 ug/kg MAR I 07/27/ 17 12:45 

QC 1203838990 428482007 MS 
Bromide 14100 u 757 13200 ug/kg 93.6 (75 %- 125%) 07/27/ 17 15:39 

Chloride 56500 B 1350 51800 ug/kg 89.3 (75%-125%) 

Fl uoride 28300 1460 24200 ug/kg 80.5 (75%-125%) 

Nitrate-N 28300 u 373 25600 ug/kg 90.7 (75%-125%) 

Nitrite-N 28300 u 373 26200 ug/kg 92.8 (75%- 125%) 

Phosphorus in phosphate 14100 u 757 11 200 ug/kg 79.6 (75%-125%) 

Su lfa te 113000 10600 11 8000 ug/kg 95 (75%-125%) 

Nutrient Analysis 
Batch 1683503 

QC 1203834004 428197003 DUP 

Nitrogen in Ammonia C 6600 4340 ug/Kg 4 1.4 " (+/-2380) K.LP I 07/21117 13 :23 

QC 1203834003 LCS 
Nitrogen in Ammonia 50000 54500 ug/Kg 109 (80%-120%) 07/21/ 17 13:28 

QC1203834002 MB 
Nitrogen in Ammonia B 1370 ug/Kg 07/21/ 17 13:27 

QC 1203834005 428197003 MS 
Nitrogen in Ammonia 50500 C 6600 60000 ug/Kg 106 (75%-125%) 07/21 / I 7 13:29 
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QC Summarr 
Workorder: 428313 Page 4 of 5 

Parmname NOM Sam Units RPO% REC% Ran e Anlst Date Time 

Spectrometric Analysis 
Batch 1683 182 

QC 1203833 180 4280 15006 DUP 

Hexavalent Chrom ium u 11 2 u I 12 ·ug/Kg NIA YHI 07/24/ 17 I 0:58 

QC 1203833 178 ILCS 

Hexavalent Chromium 7520 6460 ug/Kg 85 .9 (80%- 120%) 07 /24/ 17 I 0:53 

QC 1203833 177 LCS 

Hexavalent Chromium 3650 3480 ug/Kg 95 .4 (80%- 120%) 07/24/ 17 I 0:53 

QC 1203833 176 MB 

Hexavalent Chromium u 152 ug/Kg 07/24/ 17 I 0:53 

QC 1203833 182 428015006 MS 

Hexava lent Chromium 3 190 u 11 2 3 170 ug/Kg 96.2 (75%-125%) 07/24/17 I 0:59 

QC 1203833 186 42801 5006 MSD 

Hexava lent Chrom ium 3 190 u 11 2 3210 ug/Kg 1.03 97.2 (0%-3 5%) 07/24/ 17 I 0:59 

Notes: 

The Qualifiers in thi s report are defined as fo llows: 

< Sample is be low the EPA guidance level for Reacti ve Releasable Cyanide and/or Reactive Releasable Su lfide 

> Result greater than quantifiable range or greater than upper limit of the ana lys is range 

B The analyte was detec ted at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate). 

C Target analyte was detected in the sample and the assoc iated blank. The associated blank concentration is >= EQL or is > 5% of the measured 
concentration and/o r decision level for assoc iated samples. 

D Results are reported from a diluted a liquot of sample. 

Spike Sample recovery is outside contro l lim its. 

U Ana lyzed fo r but not detected above limiting criteria. Inc ludes MDL, MDA, PQL, zero, counting error, and total ana lyti cal error. 

X Consult Case Narrat ive, Data Summary package, or Project Manager concerni ng this qualifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Page 50 of 80 



P~e 337 of 386 

GEL LABuRATORIES LLC 
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl'. Report Date: August 3, 2017 
CH2MH ill Plateau Remediation Company Page 1 of 5 
MS IN R3-50 CHPRC 
PO Box 1600 
Richland, Washington 

Contact: Mr. Scot Fitzgerald 

Workorder: 428482 

Parmname NOM Sam le Units RPO% REC% Rane Anlst Date Time 

Flow Injection Analysis 
Batch 1684460 

QC 1203836330 428482005 DUP 

Cyanide, Total u 83. 1 B 8 1.0 ug/kg 544 A (+l-209) AX H3 07126117 09:30 

QC 1203836329 LCS 

Cyanide, Total 108000 D 95100 ug/kg 88 .1 (80%- 120%) 07126117 09:2 1 

QC 1203837659 LCSD 

Cyanide, Total 108000 D 95500 ug/kg 0.42 88.4 (0%-35%) 07126117 09:22 

QC 1203836328 MB 

Cyanide, Tota l u 83.5 ug/kg 07126117 09:20 

QC 120383633 I 428482005 MS 

Cyanide, Total 4390 u 83. 1 49 10 ug/kg 11 2 (75%-1 25%) 07126117 09:3 1 

Ion Chromatograph y 
Batch 1685540 

QC 1203838989 428482007 DU P 

Bromide u 757 u 756 ug/kg NIA MA RI 07127117 15: I 0 

Ch loride B 1350 B 1290 ug/kg 4.26 A (+l-2260) 

Fluoride 1460 1320 uglkg 9.84 A (+l- 11 30) 

Nitrate-N u 373 u 372 uglkg NIA 

Nitrite-N u 373 u 372 ug/kg NIA 

Phosphorus in phosphate u 757 u 756 ug/kg NIA 
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QC Summary 
Workorder: 428482 Page 2 of 5 

Parmname NOM Sam le Units RPO% REC% Ran e Anlst Date Time 

Ion Chromatography 
Batch 1685540 

Sul fate 10600 101 00 ug/kg 4.34 /\ (+/-4510) MARI 07/27/1 7 15:10 

QC 1203838988 LCS 
Bromide 12500 12400 ug/kg 99.2 (80%- 120%) 07/27/17 13 :14 

Ch loride 50000 46 100 ug/kg 92.2 (80%-120%) 

Fluoride 25000 23700 ug/kg 94.7 (80%- 120%) 

Nitrate-N 25000 23000 ug/kg 92 (80%- 120%) 

Nitrite-N 25000 23500 ug/kg 93.9 (80%-120%) 

Phosphorus in phosphate 12500 12000 ug/kg 96.2 (80%- 120%) 

Sul fate 100000 95500 ug/kg 95.5 (80%- 120%) 

QC' 1203838987 MB 

Bromide u 670 ug/kg 07/27/ 17 12:45 

Ch loride u 720 ug/kg 

Fluoride u 340 ug/kg 

Nitrate-N u 330 ug/kg 

Nitri te-N u 330 ug/kg 

Phosphorus in phosphate u 670 ug/kg 
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QC Summary 
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Parmname NOM Sample Qual QC Units RPO% REC% Range Anlst Date Time 

Ion Chromatography 
Batch 1685540 

Sulfate u 1330 ug/kg MA RI 07/27/ 17 12:45 

QC 1203838990 428482007 MS 
Bromide 14 100 u 757 13200 ug/kg 93 .6 (75%- 125%) 07/27/17 15:39 

Chloride 56500 B 1350 5 1800 ug/kg 89.3 (75%-125%) 

Fluoride 28300 1460 24200 ug/kg 80.5 (75%-1 25%) 

Nitrate-N 28300 u 373 25600 ug/kg 90.7 (75%- 125%) 

Nitri te-N 28300 u 373 26200 ug/kg 92.8 (75%- 125%) 

Phosphorus in phosphate 14 100 u 757 11 200 ug/kg 79.6 (75%- 125%) 

Sulfate 11 3000 10600 11 8000 ug/kg 95 (75%- 125%) 

Nutrient Analysis 
Batch 168475 1 

QC 12038370 13 428482005 DUP 
Nitrogen in Ammonia 2750 2650 ug/Kg 3.55 /\ (+/-2440) KLPI 08/02/ 17 13:20 

QC 12038370 12 LCS 
itrogen in Ammonia 50000 50500 ug/Kg IOI (80%- 120%) 08/02/ 17 13 : 18 

QC 12038370 1 I MB 
Nitrogen in Ammonia u 900 ug/Kg 08/02/ 17 13: 17 

QC 12038370 14 428482005 MS 
Nitrogen in Ammonia 55000 2750 57800 ug/Kg 100 (75 %- 125 %) 08/02/ 17 13 :20 
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QC Summari 
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Parmname NOM Sam~le Qual QC Units RPD% REC% Range Anlst Date Time 

Spectrometric Analysis 
Batch 1684680 

QC 1203836852 428482004 DUP 

Hexavalent Chromium u 160 u 160 ug/Kg NIA YHl 08/01 / 17 10:2 1 

QC 120383685 I ILCS 

Hexavalent Chromium 6910 6030 ug/Kg 87.3 (80%- 120%) 08/01 / 17 10:20 

QC 1203836850 LCS 

Hexavalent Chromium 3260 3250 ug/Kg 99.7 (80%- 120%) 08/01 / 17 10:20 

QC 1203836849 MB 

Hexavalent Chromium u 130 ug/Kg 08/01 / 17 10:20 

QC 1203836854 428482004 MS 

Hexavalent Chromium 3900 u 160 3000 ug/Kg 75.9 (75%-1 25%) 08/01 / 17 10:2 1 

QC 1203836858 428482004 MSD 

Hexavalent Chromium 3900 u 160 3080 ug/Kg 2.72 78 (0%-35%) 08/01 / 17 I 0:2 1 

Notes: 

The Qualifiers in this report are defined as fo llows: 

< Sample is below the EPA guidance level for Reactive Releasable Cyanide and/or Reacti ve Releasable Sulfide 

> Result greater than quantifiable range or greater than upper limit of the analysis range 

B The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate). 

C Target analyte was detected in the sample and the assoc iated blank. The associated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level fo r associated samples. 

D Results are reported from a diluted a liquot of sample. 

N Spike Sample recovery is outside contro l limits. 

U Analyzed fo r but not detected above limiting criteria. Includes MDL, MDA, PQL, zero , counting error, and tota l analytica l error. 

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier 
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Date: 29 September 201 7 
To: CH2M Hill (technical representative) 
From: Analyt ical Quality Associates, Inc. 
Project: 200-EA-1 
Subject: Radiochemical - Sample Data Groups (SDGs) GEL426775 , GEL427585 , GEL4280 15, 

GEL428197, GEL428313 and GEL428482 

INTRODUCTION 

This memorandum presents the results of data validation for SDGs GEL426775 , GEL427585 , 
GEL428015 , GEL428197, GEL428313 and GEL428482 prepared by GEL Laboratories LLC. A 
li st of samples validated along with the analytical methods is provided in the fo llowing table. 

Sample ID Sample Date Media Validation Level Analytical Methods 
lso-U, Am-241 , Np-237, 

B3BBC3 06/29/1 7 Soi l C lso-Pu, Total Sr, Gamma, 
Ni-63 , Tc-99, Tritium 

Iso-U , Am-24 1, Np-23 7, 
B3BBC7 07/ 11/17 So il C !so-Pu, Tota l Sr, Gamma, 

Ni-63, Tc-99, Tritium 
lso-U, Am-24 1, Np-237, 

B3BBD1 07/11 /l 7 So il C lso-Pu, Total Sr, Gamma, 
N i-63, Tc-99, Tritium 

Jso-U, Am-24 1, Np-237, 
B3BBD5 07/ 11 / 17 So il C Iso-Pu, Total Sr, Gamma, 

Ni-63 , Tc-99, Tritium 
Iso-U , Am-241 , Np-237, 

B3BBD9 07/ 13/17 Soi l C lso-Pu, Tota l Sr, Gamma, 
Ni -63 , Tc-99, Tritium 

lso-U, Am-241 , Np-237, 
B3BBF3 07/ 13/17 Soi l C lso-Pu, Total Sr, Gamma, 

Ni -63, Tc-99, Tritium 
lso-U , Am-24 1, Np-237, 

B3BBF7 07/1 3/17 Soi l C lso-Pu, Tota l Sr, Gam ma, 
Ni-63 , Tc-99, Trit ium 

lso-U, Am-24 1, Np-237, 
B3BBHI 07/17/17 Soi l C lso-Pu, Tota l Sr, Gamma, 

Ni -63, Tc-99, Triti um 
Iso-U , Am-24 1, Np-23 7, 

B3BBH5 07/17/17 Soi l C lso-Pu, Total Sr, Gam ma, 
Ni-63 , Tc-99, Tritium 

lso-U, Am-24 1, Np-237, 
B3BBH9 07/19/17 So il C lso-Pu, Total Sr, Gamma, 

Ni-63 , Tc-99, Tritium 

B3BBK I 07/19/17 So il C 
lso-U, Am-24 1, Np-23 7, 
lso-Pu, Total Sr, Gamma, 
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Ni-63 , Tc-99, Tritium 
Iso-U , Am-24 1, Np-237, 

B3BBJ3 07/ 19/ 17 Soil C !so-Pu, Tota l Sr, Gamma, 
N i-63 , Tc-99, Tritium 

Data va lidation was conducted in accordance with the CH PRC validation statement of work and 
the Characterization Sampling and Ana lysis Plan for the C9617 Borehole at the 2 16-A-29 Waste 
Site, DOE/RL-2017-35 , Rev. 0 (SAP) . Appendices 1 through 4 provide the fol lowing 
information as indicated below: 

Append ix 1. 
Appendix 2. 
Appendix 3. 
Appendix 4. 

G lossary of Data Reporting Qua lifiers 
Summary of Data Qua lifi cation 
Data Va lidation Suppo11ing Documentation 
Add itional Documentation Requested by Cl ient 

DATA QUALITY OBJECTIVES 

• Holding Times and Sample Preservation 

Holding times are ca lculated from Chain-of-Custody forms to determine the va lidity of the 
results. The maximum holding time for radiochemical ana lys is is 180 days. There are no 
specific preservation requirements for radiochemical soi l/so lid analysis. 

The samples were ana lyzed w ithi n the prescribed ho lding times. 

• Blanks 

The blank data results are reviewed to assess the extent of contamination introduced through 
sampling, sample preparation, and ana lysis. 

Laboratory Blanks 

Al l laboratory blank results were acceptab le. 

Trip Blanks 

No trip blanks were subm itted for va lidation. 

Field Blanks 

No field blanks were submitted for validation. 

Equipment Blanks 

No equipment blanks were submitted for validation. 
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• Accuracy 

Accuracy is evaluated by reviewjng matrix spike sample results , laboratory control sample 
results, and chemical recovery factors. Chemical recovery factors are determined through use of 
a carrier or tracer and provide assessment of the chemical separation process that is affected by 
the laboratory procedure, sample matrix, and/or interference. Chemical recovery factors are used 
to correct sample concentration, uncertainty, and MDC results. According to the SAP, the 
laboratory control sample accuracy I imits are 80% to 120% and the matrix spike sample 
accuracy limits are 75% to 125%. 

Matrix Spike (MS) Samples 

All MS recoveries for tritium were acceptable. 

Laboratory Control Samples (LCSs) 

All LCS recoveries were acceptable. 

Carrier/Tracer Recovery Factors 

All carrier/tracer recovery factors were acceptable. 

• Precision 

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split sample 
results. These QC results provide information on the laboratory reproducibility and whether 
sampling activities are adequate to acquire consistent sample results. According to the SAP, the 
relative percent difference (RPO) limits are ~30%. When duplicate RPDs exceed the limits and 
have associated results <5X the MDCs the precision limits are ones specified by the DV 
procedure. 

Laboratory Duplicate Samples 

All laboratory duplicate results were acceptable. 

Field Duplicate Samples 

No field duplicates were submitted for validation. 

Field Split Samples 

No field splits were submitted for validation. 
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• Detection Limits 

Reported MDCs are compared against the contractua lly required detection limits (CRDLs) to 
ensure that laboratory detection limits meet the required criteria·. 

All reported sample MDCs were below the CRDLs with the following exceptions. The Eu-152, 
Eu-154 and Eu-155 MDCs for samples 83BBC3, B3BBD I, B3BBH5, B3BBH9, 8388K I and 
B3BBJ3, the Eu-152 and Eu-154 MDCs for samples B3BBD5 and 83BBF7, the Pu-238 MDC 
for sample 83BBD9, the Eu-1 54 and Eu-155 MDCs for samples B3BBD9, 83BBF3 and 
B3BBH I, the Eu-154 MDC for sample B3BBC7 and the Am-241 MDCs for samples 83BBK I 
and 83BBJ3 were > the CRDLs. 

• Completeness 

SDGs GEL426775 , GEL427585 , GEL428015, GEL428197, GEL4283 I 3 and GEL428482 were 
submitted for validation and verified for completeness. Completeness is based on the percentage 
of data determined to be va lid (i.e. , not rejected). The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found . 

REFERENCES 

GRP-GD-002 , Rev. 2, Change 0, Data Validation.for Radiochemical Analyses, September 2016. 

DOE/RL-2017-35 , Rev. 0, Characterization Sampling and Analysis Plan.for the C9617 Borehole 
at the 216-A-29 Waste Site, June 20 17. 
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Qualifiers that may be app lied by data va lidators in compliance with the CH PRC statement of 
work are as follows: 

• U - The constituent was analyzed for and was not detected. The data shou ld be considered 
usable for decision-making purposes . 

• UJ -The constituent was analyzed for and was not detected. Due to a quality control 
deficiency identified during data va lidation the va lue reported may not accurately reflect the 
MDC. The data should be considered usable for decision-making purposes. 

• J - Indicates the constituent was analyzed for and detected. The associated value is 
est imated due to a quality contro l deficiency identified during data va lidation. The data 
shou ld be cons idered usable for decision-making purposes. 

• J+ - Indicates the constituent was analyzed for and detected . The associated value is 
estimated with a suspected positive bias due to a quality control deficiency identified during 
data validation . The data should be considered usable for decision-making purposes. 

• J- - Jndicates the constituent was analyzed for and detected. The associated value is 
estimated with a suspected negative bias due to a quality control deficiency identified during 
data validation. The data should be considered usable for decision-making purposes. 

• UR- Indicates the constituent was analyzed for and not detected ; however, due to an 
identified quality contro l deficiency the data should be considered unusable for decision­
making purposes. 

• R- Indicates the constituent was ana lyzed for and detected ; however, due to an identified 
quality contro l deficiency the data should be considered unusable for decision-making 
purposes. 
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Appendix 2 

Summary of Data Qualification 
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Radiochemical Data Qualification Summary 

SDGs: GEL426775 , 
GEL427585, 
GEL428015, 

Rev iewer: AQA Project: 200-EA- I Page I of I 
GEL428197, 
GEL428313, 
GEL428482 

Analyte(s) Qualifier Samples Affected Reason 

Radiochem ical None NIA NIA 

Comments: None 
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Appendix 3 

Data Validation Supporting Documentation 
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Rev.2,Chg.0 GRP-GD-002 Page 86 of 104 

Data Validation for Radiochemical Analyses 
Published Date: 09/13/16 SGRP-GD-SMP-50116 Effective Date: 09/13/16 

Appendix B - Radiochemical Data Validation Checklist 

Validation Level: I A I B I © D I E 

Project: 200-EA-1 Data Package: VSR17-012 

Validator: Eyda Hergenreder Lab: GEL I Date: 09/29/17 

SDG· GEL426775, GEL427585, GEL428015, 
· GEL428197, GEL428313, GEL428482 

Analyses Performed 

n Gross Alpha/Beta l1s'.Strontium-90 X Technetium-99 ~lpha Spectroscopy ~ Gamma Spectroscopy ~Tritium 

X Total Uranium Cl Radium-22 X Ni-63 

Samples/Matrix Soil 

GEL426775: B3BBC3 GEL428197: B3BBH 1, B3BBH5 

GEL427585: B3BBC7, B38BO1 , B3B8O5 GEL428313: B3BBH9 

GEL428015: B38BO9, B3BBF3, B3BBF7 GEL428482: B3BBK1 , B3BBJ3 

1. Completeness and Case Narrative • N/A 

Technical verification forms present? Yes(No)N/A 

Comments: 

2. Initial Calibration (Levels D, E) ~ N/A 

Instruments/detectors calibrated? Yes No~ 

Initial calibration acceptable? Yes No(N0 

Standards NIST traceable? Yes No~ 

Standards expired? Yes No~ 

Calculation check acceptable? Yes No (_N~ 
Comments: 

Before each use, ensure this copy is the most current version. Admin istrative Use 
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Rev. 2, Chg. 0 GRP-GD-002 Page 87 of 104 

Data Validation for Radiochemical Analyses 

Published Date: 09/13/16 SGRP-GD-SM P-50116 Effective Date: 09/13/16 

Appendix B - (Cont.) Radiochemical Data Validation Checklist 

3. Continuing Calibration (Levels D, E) ~ N/A 

Calibration checked within required frequency? Yes No(N/~ 

Calibration check acceptable? Yes No~ 

Calibration check standards traceable? Yes No (t,116) 
Calibration check standards expired? Yes No ~IA) 
Calculation check acceptable? Yes No~ 

Comments: 

4. Background Counts (Levels D, E) ~ N/A 

Background counts checked within required frequency? Yes No(N/8 

Background counts acceptable? Yes No ~/A) 
Calculation check acceptable? Yes No~/~ 

Comments: 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-002 Page 88 of 104 

Data Validation for Radiochemical Analyses 
Published Date: 09/13/16 SGRP-GD-SM P-50116 Effective Date: 09/13/16 

Appendix B - (Cont.) Radiochemical Data Validation Checklist 

5. Blanks (Levels B, C, D, E) D N/A 

Method blank analyzed within required frequency? ~No N/A 

Method blank results acceptable? Q'es_) No N/A 

Analytes detected in method blank? Yes(Ni)N/A 

Field blank(s) analyzed? Yes(No)N/A 

Field blank results acceptable? Yes No~ 

Analytes detected in field blank(s)? Yes No(fj'!A) 

Transcription/Calculation Errors? (Levels D, E) Yes No~/~ 

Comments: 

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) D N/A 

LCS /BSS analyzed within required frequency? @No N/A 

LCS/BSS recoveries acceptable? Q'es)No N/A 

LCS/BSS traceable? (Levels D,E) Yes No (tJ/6) 
LCS/BSS expired? (Levels D,E) Yes No(NIA) 

LCS/BSS levels correct? (Levels D,E) Yes No~ 

Transcription/Calculation errors? (Levels D, E) Yes No~ 

Comments: 

Before each use, ensure this copy is the most current version . Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-002 Page 89 of 104 

Data Validation for Radiochemical Analyses 
Published Date: 09/13/16 SGRP-GD-SMP-50116 Effective Date: 09/13/16 

Appendix B - (Cont.) Radiochemical Data Validation Checklist 

7. Chemical Carrier Recovery (Levels C, D, E) • N/A 

Chemical carrier added? 

Chemical recovery acceptable? 

Chemical carrier traceable? (Levels D, E ) 

Chemical carrier expired? (Levels D, E) 

Transcription/Calculation errors? (Levels D, E) 

Comments: 

8. Tracer Recovery (Levels C, D, E ) • N/A 

Tracer added? ~No N/A 

Tracer recovery acceptable? ~e§) No N/A 

Tracer traceable? (Levels D, E ) Yes No (Nt~ 
Tracer expired? (Levels D, E) Yes No(tJ/3 

Transcription/Calculation errors? (Levels D, E) Yes No(N/A) 

Comments: 

Before each use, ensure this copy is the most current version. Administrative Use 
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Rev. 2, Chg. 0 GRP-GD-002 Page 90 of 104 

Data Validation for Radiochemical Analyses 
Published Date: 09/13/16 SGRP-GD-SMP-50116 Effective Date: 09/13/16 

Appendix B - (Cont.) Radiochemical Data Validation Checklist 

9. Matrix Spikes (Levels C, D, E) • N/A 

Matrix spike analyzed? ~ No N/A 

Spike recoveries acceptable? ~No N/A 

Spike source traceable? (Levels D, E) Yes No ~IA) 
Spike source expired? (Levels D, E) Yes No {J!A~ 

Transcription/Calculation errors? (Levels D, E) Yes No®!~ 

Comments: 

10. Duplicates (Levels C, D, E) • N/A 

Duplicates analyzed at required frequency? ~ No N/A 

RPD values acceptable? ~No NIA 

Transcription/Calculation errors? (Levels D, E) Yes No(N~ 

Comments: 

Before each use, ensure this copy is the most current version. Administra tive Use 
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Rev. 2, Chg. 0 GRP-GD-002 Page 91 of 104 

Data Validation for Radiochemical Analyses 

Published Date: 09/13/16 SGRP-GD-SMP-50116 Effective Date: 09/13/16 

Appendix B - (Cont.) Radiochemical Data Validation Checklist 

11. Field QC Samples (Levels C, D, E) • NIA 

Field duplicate sample(s) analyzed? Yes(No)N/A 

Field duplicate RPO values acceptable? Yes No~ 

Field split sample(s) analyzed? Yes~N/A 

Fie ld split RPO values acceptable? Yes No~~ 

Performance audit sample(s) analyzed? Yes No {tJ/~ 
Performance audit sample results acceptable? Yes No~ 

Comments: 

12. Holding Times (All levels) • NIA 

Are sample holding times acceptable? ~~ No NIA 

Comments: 

13. Results and MDCs (All Levels ) • NIA 

Results reported for all required sample analyses? fes) No NIA 

Results supported in raw data?(Levels D, E) Yes No(N/~ 

Results acceptable? (Levels D, E) Yes No~ 

MDC's meet required reporting limits? Yes(Ng)N/A 

Transcription/Calculation errors? (Levels D, E) Yes No (tJ/~ 
Comments: MDCs > CRDLs 

Samples B3BBC3; B3BBD1 , B3BBH5, B3BBH9, B3BBK1 , B3BBJ3 Eu-152, Eu-154, Eu-155 

Samples B3BBC7 Eu-154 

Samples B3BBD5, B3BBF7 Eu-152, Eu-154 

Sample B3BBD9 Pu-238, 
Samples B3BBD9, B3BBF3, B3BBH1 Eu-154, Eu-155 

Samples B3BBK1 , B3BBJ3 Am-241 

Before each use, ensure this copy is the most current version. Administrative Use 
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Appendix 4 

Additional Documentation Requested By Client 



GEL LAS6lRAiiORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 -www.gel.com 

QC Summar~ 
Report Date: July 12, 2017 

Client: CH2MH iU Plateau Remediation Company Page 1 of 6 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 99352 

Contact: Mr. Scot Fitzgerald 

Workorder: 426775 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1679643 

QC 1203824495 MB 
Uranium-233/234 u 0.0531 pCi/g BXA4 07/ 10/ 1711 : 15 

Uncert: +/-0. 199 
TPU: +/-0. 199 

Uranium-235/236 u 0.111 pCi/g 

Uncert: +/-0.304 
TPU : +/-0.305 

Uranium-238 u 0.176 pCi/g 

Uncert: +/-0.280 
TPU : +/-0.281 

**Uranium-232 Tracer 19.7 17.5 pCi/g REC: 89 (30%- 105%) 

Uncert: +/-2.30 
TPU: +/-3 .57 

QC 1203824496 426775001 DUP 
Urani um-233/234 0.446 u 0.421 pCi/g 07/08/ 1711 :0 1 

Uncert: +/-0.405 +/-0.479 RPD: 45 (0% - 100%) 
TPU: +/-0.410 +/-0.483 RER: 0.0775 (0-2) 

Uranium-235/236 u 0.00 u -0.0466 pCi/g 

Uncert: +/-0. 193 +/-0.206 RPD: 0 NIA 
TPU: +/-0.193 +/-0.207 RER: 0.323 (0-2) 

Uranium-238 0.387 0.393 pCi/g 

Uncert: +/-0.374 +/-0.379 RPD: I (0% - I 00%) 
TPU : +/-0.378 +/-0.383 RER: 0.0201 (0-2) 

**Uranium-232 Tracer 19.7 19.3 17.6 pCi/g REC: 89 (30%-105%) 

Uncert: +/-2.47 +/-2.46 
TPU: +/-3.8 1 +/-3.77 

QC 1203824497 LCS 
Uranium-233/234 26.7 pCi/g 07/08/ 1711:01 

Uncert: +/-2.78 
TPU: +/-4.72 

Uranium-235/236 1.58 pCi/g 

Uncert: +/-0.775 
TPU: +/-0.807 

Uranium-238 25.5 26.0 pCi/g REC: 102 (80%- 120%) 

Uncert: +/-2.75 
TPU: +/-4.62 

**Uranium-232 Tracer 19.7 17.8 pCi/g REC: 9 1 (30%-105%) 

Uncert: +/-2.40 
TPU: +/-3 .70 

Batch 1679649 

QC 12038245 10 MB 
Americium-241 u 0.161 pCi/g BXA4 07/ 10/ 171 3:54 

Uncert: +/-0.232 
TPU: +/-0.233 

REC: 
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GEL LASGRAooORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr 
Workorder: 426775 Page 2 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1679649 

** Americi um-243 Tracer 19.8 18.0 pCilg 9 1 (30%- 105%) 

Uncert: +l-2. 10 
TPU: +l-3.25 

QC 12038245 I I 42677500 1 DUP 
Americi um-24 1 u 0. 103 u -0.0223 pCilg 0710811711 :47 

Uncert : +l-0.284 +l-0. 192 RPO : 0 NIA 
TPU: +l-0.284 +l-0. 193 RER: 0.7 16 (0-2) 

** Americi um-243 Tracer 19.8 14.5 15.9 pCilg REC: 8 1 (30%- 105%) 

Uncert: +l-2.50 +l-2.65 
TPU: +l-3.80 +l-3.98 

QC 1203824512 LCS 
Americi um-241 18.6 17.7 pCilg REC: 95 (80%- 120%) 07110/1713:54 

Uncert : +l-3.48 
TPU: +l-4.92 

** Americi um-243 Tracer 19.8 6.24 pCilg REC: 32 (30%- 105%) 

Uncert : +l-3.65 
TPU: +l-5.33 

Batch 1679650 

QC I 203824513 MB 
Neptun ium-237 u -0.0333 pC ilg BXA4 0710711708:28 

Uncert : +l-0.1 47 
TPU: +l-0.148 

** Americi um-243 Tracer 1960 1820 pC ilg REC: 93 (30%-105%) 

QC 1203824514 426775001 DUP 
Neptunium-23 7 u 0.08 11 u 0. 126 pCilg 0710711708:28 

Uncert : +l-0.223 +l-0.248 RPO : 0 NIA 
TPU: +l-0.223 +l-0.248 RER: 0.264 (0-2) 

** Americi um-243 Tracer 2 100 1990 2050 pCilg REC: 98 (30%-105%) 

QC 12038245 15 LCS 
Neptunium-23 7 4 1.0 4 1.5 pCilg REC: IOI (80%-120%) 0710711708:28 

Uncert: +l-3 .66 
TPU: +l-5.83 

** Americium -243 Tracer 1960 1570 pCilg REC: 80 (30%- 105%) 
Batch 167965 1 

QC 1203824516 MB 

Plutonium-238 u -0.055 pCilg BXA4 07i08/17I I :46 

Uncert: +l-0.166 
TPU: +l-0.166 

Plutonium-2391240 u 0.0427 pCilg 

Uncert : +l-0.276 
TPU: +l-0.276 

** Plutonium-242 Tracer 18.6 18. 1 pCi/g REC: 98 (30%- 105%) 

Uncert : +l-2.35 
TPU: +l-3.49 

QC 12038245 17 42677500 1 DUP 
Plutonium-238 u -0.0383 u 0.00 pC ilg 071081171 1 :46 

Uncert : +l-0. 170 +l-0.268 RPO : 0 NIA 
TPU: +l-0. 170 +l-0.269 RER: 0.236 (0-2) 

Plutonium-2391240 u -0.0767 u 0.202 pCilg 

Uncert: +l-0.1 78 +l-0.463 RPO : 0 NIA 
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GEL LAS&RAooORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC S ummar:y 
Work order: 426775 Page 3 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 167965 1 

TPU: +l-0.178 +l-0.465 

RER: I. I (0-2) 
**Plutonium-242 Tracer 18.6 13.8 9.95 pCi/g REC: 54 (30%-105%) 

Uncert: +l-2.43 +l-3. 10 
TPU: +/-3.61 +/-4.51 

QC 1203824518 LCS 
Plutonium-238 0.444 pCilg 0710811711 :46 

Uncert: +l-0.428 
TPU: +l-0.433 

Plutonium-2391240 18.6 22.3 pCilg REC: 120 (80%-120%) 

Uncert: +l-2.77 
TPU: +l-4.31 

**Plutonium-242 Tracer 18.6 14.3 pCilg REC: 77 (30%-105%) 

Uncert: +l-2.53 
TPU: +l-3.73 

Rad Gamma Spec 
Batch 1678945 

QC 1203823036 MB 
Cesium-137 u 0.0112 pCilg MJH I 0710511716:54 

Uncert : +l-0.0274 
TPU : +l-0.0279 

Cobalt-60 u 0.032 pCilg 

Uncert : +l-0.0276 
TPU : +l-0.0313 

Europium-152 u -0.0327 pCilg 

Uncert: +l-0.06 17 
TPU: +l-0.0635 

Europium-154 u -0.0101 pCilg 

Uncert: +l-0.0696 
TPU: +l-0.0698 

Europium-155 u -0.00865 pCilg 

Uncert: +l-0.0538 
TPU: +l-0.0539 

QC 1203823037 426775001 DUP 
Cesium-137 u -0.0194 ux 0.00 pCilg 0710611708: 19 

Uncert: +l-0.0443 +l-0.057 RPO: 0 NIA 
TPU: +l-0.0452 +l-0.0575 RER: 2.27 (0-2) 

Cobalt-60 u 0.0117 u 0.0193 pCilg 

Uncert : +l-0.0469 +l-0.032 RPO: 0 NIA 
TPU: +l-0.0472 +l-0.0332 RER: 0.259 (0-2) 

Europium -152 u -0.0342 u -0.0145 pCi/g 

Uncert: +l-0.11 0 +l-0.0758 RPO: 0 NIA 
TPU : +l-0.111 +l-0.0761 RER: 0.286 (0-2) 

Europium-154 u 0.0854 u -0.031 pCilg 

Uncert: +l-0.145 +l-0. 123 RPO: 0 NIA 
TPU: +l-0. 150 +l-0.124 RER: 1.17 (0-2) 

Europium-155 u 0.0377 u 0.0208 pCilg 

Uncert: +l-0.0976 +l-0.0732 RPO: 0 NIA 
TPU: +l-0.0991 +l-0.0738 RER: 0.269 (0-2) 
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GEL LASQRAiliORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar:y 
Workorder: 426775 Page 4 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1678945 

QC 1203823038 LCS 
Americium-241 683 62 1 pCi/g REC: 9 1 (80%-120%) 07/06/ 1708:2 1 

Uncert : +/-8.77 
T PU: +/-6 1.9 

Cesium- 137 2 19 198 pCi/g REC: 90 (80%- 120%) 

Uncert : +/-3 .02 
T PU: +/- 19.0 

Cobalt-60 126 I 18 pCi/g REC: 94 (80%- 120%) 

Uncert : +/-3 .04 
T PU: +/- 12.3 

Europium- 152 u 0.365 pC i/g 

Uncert : +/- 1.1 9 
T PU: +/- 1.20 

Europium-1 54 u -0.099 1 pCi/g 

Uncert : +/-0.922 
TPU: +/-0.924 

Europium- 155 u 0.335 pC i/g 

Uncert : +/-0.939 
T PU: +/-0.952 

Rad Gas Flow 
Batch 1678784 

QC 120382266 1 MB 
Tota l Strontium u 0.00763 pCi/g KSDI 07/06/ 1716:03 

Uncert: +/-0.449 
TPU: +/-0.449 

**Strontium Carrier 7.75 6.70 mg REC: 87 (40%- 11 0%) 

QC 1203822662 42673600 1 DUP 
Total Strontium u 0.235 u -0.122 pCi/g 07/06/ 1716:04 

Uncert : +/-0.845 +/-0.604 RPD: 0 NIA 
T PU: +/-0.847 +/-0.604 RER: 0.67 1 (0-2) 

**Strontium Carrier 7.75 6.20 6.80 mg REC: 88 (40%- 11 0%) 

QC 1203822663 LCS 
Tota l Strontium 39.7 39.8 pC i/g REC: 100 (80%- 120%) 07/06/ 1716:04 

Uncert : +/-2.31 
T PU: +/- 10.3 

** Strontium Carrier 7.75 6.70 mg REC: 87 (40%- 110%) 

Rad Liquid Scintillation 
Batch 1678884 

QC 1203822860 MB 
Nickel-63 u 0.683 pCi/g TXJ I 07/07/ 1708: 12 

Uncert: +/-4.22 
T PU: +/-4.22 

** ickel Carrier 25.2 19.4 mg REC: 77 (40%- 110%) 

QC 1203822861 42663300 1 DUP 
Nickel-63 u 2.22 u 1.72 pC i/g 07 /06/1 721: 14 

Uncert : +/-6.87 +/-6.33 RPD : 0 NIA 
T PU: +/-6.88 +/-6.33 RE R: 0. 104 (0-2) 

**N ickel Carrier 25 .2 20.1 21.3 mg REC: 85 (40%- 11 0%) 

QC 1203822862 LCS 
REC: 
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GEL LASQRA~ORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarl:'. 
Workorder: 426775 

Parmname NOM Sample Qual QC Units QC Criteria 

Rad Liquid ScintiUation 
Batch 1678884 

ickel-63 479 482 pCilg IOI 
Uncert: +l- 18.7 

TPU: +l-91.4 
**Nickel Carrier 25.2 21.1 mg REC: 84 

Batch 1678899 

QC 1203822903 MB 
Technetium-99 u 0.136 pCilg 

Uncert: +l-1.5 1 
TPU: +l-1.5 1 

**Technetium-99m Tracer 25800 24900 CPM REC: 97 
QC 1203822904 426736001 DUP 

Technetium-99 u 0.575 u -0.15 pCilg 

Uncert: +l- 1.58 +l-1.57 RPD: 0 
TPU: +l-1.59 +l- 1.57 RER: 0.637 

**Technetium-99m Tracer 25800 25700 25300 CPM REC: 98 
QC 1203822906 LCS 

Technetium-99 68.2 58.5 pCi/g REC: 86 

Uncert: +l-2.79 
TPU: +l-7.28 

**Technetium-99m Tracer 25800 25800 CPM REC: 100 
Batch 1680886 

QC 1203827282 MB 
Tritium u 1.63 pCilg 

Uncert: +l-12.9 
TPU: +l-12.9 

QC 1203827283 42677500 1 DUP 
Tritium u - 1.22 u -5 .05 pCilg 

Uncert: +l-12.6 +l- 12.4 RPD: 0 
TPU: +l-12.6 +l- 12.4 RER: 0.423 

QC 1203827285 426775001 MS 
Tritium 148 u - 1.22 147 pCilg REC: 100 

Uncert: +l-12.6 +l-3 1.6 
TPU: +l- 12.6 +l-46.0 

QC 1203827287 LCS 
Tritium 88 .9 80.0 pCi/g REC: 90 

Uncert: +l-18 .2 
TPU: +l-25.7 

Notes: 

TPU and Count ing Uncerta inty are ca lcu lated at the 95 % confidence level ( 1.96-sigma). 

The Qualifiers in this report are defined as fo llows: 

* Duplicate analysis not within contro l limits 

Correlation coefficient for Method of Standard Additions (MSA) is < 0.995 

Sample is below the EPA guidance level for Reactive Releasable Cyanide and/or Reacti ve Releasable Sulfide 

Result greater than quantifiable range or greater than upper limit of the analys is range 

Page 5 of 6 

Range Analyst 

(80%- 120%) 

(40%-110%) 

GXR I 

(30%- 105%) 

NIA 
(0-2) 

(30%- 105%) 

(80%- 120%) 

(30%-105%) 

BXM4 

NIA 
(0-2) 

(75%-125%) 

(80%- 120%) 

Date Time 

07/1011707:24 

0711011707:51 

0711011708: 17 

07111 11719:47 

07111 11720:08 

07111 /1720:30 

07111 /1720:5 1 

+ 
< 

> 

B 

B 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/M DL (as appropriate). 

The associated QC sample blank has a result >= 2X the MDA and, after corrections, result is >= MDA fo r this sample 
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QC Summar:y 
Report Date: July 25, 2017 

Client: CH2MHill Plateau Remediation Company Page I of 6 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 99352 

Contact: Mr. Scot Fitzgerald 

Workorder: 427585 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 168 176 1 

QC 1203829534 MB 
Americium-241 u 0.0368 pCi/g HAKB 07115/1710:41 

Uncert: +l-0.237 
TPU: +l-0.238 

** Americium-243 Tracer 19.1 17.0 pCilg REC: 89 (30%- 105%) 

Uncert: +l-2. 19 
TPU : +l-3 .36 

QC 1203829535 42758500 1 DUP 
Americium-241 u 0. 134 u 0.07 19 pCilg 

Uncert : +l-0.263 +l-0.270 RPD: 0 NIA 
TPU : +l-0.264 +l-0.270 RER: 0.322 (0-2) 

** Americium-243 Tracer 20.4 13.2 11 .7 pCilg REC: 58 (30%- 105%) 

Uncert: +l-2.36 +l-2.71 
TPU: +l-3.58 +l-4.08 

QC 1203829536 LCS 
Americium-24 1 17.9 16.4 pCi/g REC: 92 (80%- 120%) 0711511710:4 1 

Uncert: +l-2.07 
TPU: +l-3.03 

** Americium-243 Tracer 19.1 15.9 pCilg REC: 83 (30%- 105%) 

Uncert: +l-2.22 
TPU: +l-3 .39 

Batch 1681762 

QC1203829537 MB 
Neptunium-237 u 0.240 pCilg HAKH 07/17/1715:28 

Uncert: +l-0.328 
TPU: +l-0.329 

** Americ ium-243 Tracer 2000 1850 pCilg REC: 92 (30%- 105%) 

QC 1203829538 42758500 1 DUP 
eptunium-23 7 u 0.0 186 u 0.0576 pCilg 0711511710:20 

Uncert : +l-0. 194 +l-0.405 RPD: 0 NIA 
TPU : +l-0. 194 +l-0.405 RER: 0. 17 (0-2) 

** Americium-243 Tracer 2120 2030 1940 pC ilg REC: 92 (30%- 105%) 

QC 1203829539 LCS 
Neptunium-237 41.7 46.9 pCi/g REC: 112 (80%- 120%) 07/17/1715 :33 

Uncert : +/-3.83 
TPU : +l-6.64 

** Americi um-243 Tracer 2000 1930 pCilg REC: 96 (30%- 105%) 
Batch 1681763 

QC 1203829543 MB 
Plutonium-238 u -0.01 58 pCi/g HAKB 07115/1710:4 1 

Uncert: +l-0.1 37 
TPU: +/-0.137 

Plutonium-2391240 u 0.00264 pCi/g 

Uncert: +l-0.196 
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GEL LA8QRAooORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summar~ 
Workorder: 427585 Page 2 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1681763 

TPU: +l-0. 196 
**Plutonium-242 Tracer 17.9 14.2 pCilg REC: 80 (30%-105%) 

Uncert: +l-2. 14 
TPU: +l-3.19 

QC 1203829544 42758500 1 DUP 
Plutonium-238 u 0.0519 u -0.0 105 pCi/g 

Uncert: +l-0.195 +l-0.376 RPO: 0 NIA 
TPU: +/-0. 195 +l-0.376 RER: 0.289 (0-2) 

Plutonium-2391240 u 0.0547 u -0.252 pCilg 

Uncert: +/-0.245 +l-0.227 RPO: 0 NIA 
TPU: +/-0.245 +l-0.227 RER: 1.8 (0-2) 

**Plutonium-242 Tracer 19. 1 12.6 14.2 pCilg REC: 74 (30%-105%) 

Uncert: +l-2.18 +l-2.56 
TPU: +l-3.25 +l-3 .78 

QC 1203829545 LCS 
Plutonium-238 u 0.0831 pCi/g 07118/1710:32 

Uncert: +l-0.229 
TPU: +l-0.229 

Plutonium-2391240 18.0 19.4 pCilg REC: 108 (80%-120%) 
Uncert: +l-2.20 

TPU: +/-3 .36 
** Plutonium-242 Tracer 17.9 14.4 pCilg REC: 81 (30%-105%) 

Uncert: +l-2. 12 
TPU: +l-3 .16 

Batch 1681764 

QC 1203829546 MB 
Uran ium-2331234 u -0.101 pCilg HAKB 0711911709:44 

Uncert: +l-0. 127 
TPU : +l-0.127 

Uranium-2351236 u -0.0311 pCilg 

Uncert: +l-0. 138 
TPU: +/-0.138 

Uranium-238 u 0.0273 pCi/g 

Uncert: +l-0.1 51 
TPU: +l-0.152 

**Urani um-232 Tracer 19.1 19.0 pCilg REC: 100 (30%-105 %) 
Uncert: +l-1.98 

TPU: +l-3.14 
QC1203829547 4275 8500 1 DUP 

Uran ium-233/234 0.669 0.794 pCi/g 
Uncert: +l-0.488 +l-0.486 RPO: 17 (0% - 100%) 

TPU: +l-0.497 +l-0.498 RER: 0.347 (0-2) 
Urani um-2351236 u 0.00 u 0. 137 pCi/g 

Uncert: +l-0. 184 +/-0.270 RPO: 0 NIA 
TPU: +l-0. 185 +l-0.271 RER: 0.822 (0-2) 

Uranium-238 u 0.296 0.713 pCilg 

Uncert: +l-0.326 +l-0.451 RPO: 83 (0% - 100%) 
TPU: +/-0.329 +l-0.461 RER: 1.44 (0-2) 

**Uran ium-232 Tracer 20.4 16.7 17.5 pCilg REC: 86 (30%-105%) 
Uncert: +l-2.34 +l-2.26 
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QC Summarl'. 
Workorder: 427585 Page 3 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 168 1764 

TPU: +l-3 .60 +l-3 .55 
QC 1203829548 LCS 

Uranium-2331234 23.6 pCilg 0711511710:09 

Uncert : +l-2.54 
TPU: +l-4.18 

Uranium-2351236 0.6 10 pCilg 

Uncert : +/-0.485 
TPU: +/-0.492 

Uranium-238 24.6 28.3 pCilg REC: 115 (80%-120%) 

Uncert : +l-2.77 
TPU: +/-4.85 

**Uranium-232 Tracer 19. 1 17.8 pCi/g REC: 93 (30%- 105%) 

Uncert : +l-2 .28 
TPU: +l-3.53 

Rad Gamma Spec 
Batch 168 1640 

QC 1203829297 MB 
Cesium- 137 u -0.0067 pCi/g MX RI 0711311715:47 

Uncert : +l-0.0234 
TPU: +l-0.0236 

Cobalt -60 u 0.00606 pCilg 

Uncert : +l-0.0 166 
TPU: +l-0.0 168 

Europium- 152 u 0.0765 pCilg 

Uncert : +l-0.0807 
TPU: +l-0.088 1 

Europ iu m- 154 u -0.0486 pCilg 

Uncert : +l-0.0504 
TPU: +l-0.055 l 

Europium- 155 u 0.0 177 pCilg 

Uncert: +l-0.0368 
TPU: +l-0.0377 

QC 1203829298 4275 8500 1 DUP 
Cesium- 137 u -0.0 184 u 0.00343 pCi/g 07/1 4/1 707: 12 

Uncert : +l-0.0 162 +l-0.0209 RPO: 0 NIA 
TPU: +l-0.0 182 +l-0.02 1 RER: 1.54 (0-2) 

Cobalt-60 u -0.003 u 0.00 118 pCilg 

Uncert : +l-0.0 176 +l-0.0242 RPO: 0 NIA 
TPU: +l-0.0 177 +l-0.0242 RE R: 0.274 (0-2) 

Europium- 152 u 0.0 198 u 0.028 1 pCilg 

Uncert : +l-0.038 1 +l-0.0515 RPO: 0 NIA 
TPU: +l-0.0392 +l-0.053 l RER: 0.247 (0-2) 

Europium- 154 u 0.0365 u -0.00403 pCilg 

Uncert : +l-0.0495 +l-0.07 18 RPO: 0 NIA 
TPU: +l-0.0522 +l-0.07 18 RER: 0.894 (0-2) 

Europi um- 155 u -0.00 11 9 u 0.0 168 pCilg 

Uncert : +l-0.0363 +l-0.0564 RPO: 0 IA 
TPU: +l-0.0363 +l-0.0569 RER: 0.522 (0-2) 

QC 1203829299 LCS 
Americium-24 1 489 542 pCilg REC: 11 1 (80%- 120%) 07/14/1707: 12 
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QC Summarr 
Workorder: 427585 Page 4 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1681640 

Uncert: +l-5.05 
TPU : +l-39.9 

Cesium- 137 176 187 pCi/g REC: 106 (80%- 120%) 

Uncert: +l-3.04 
TPU: +l-8.56 

Cobalt-60 145 140 pCi/g REC: 97 (80%- 120%) 

Uncert: +l-3 .23 
TPU : +l-6. 10 

Europium-152 u -0.1 19 pCi/g 

Uncert: +l-1. 18 
TPU: +l-1.18 

Europium-154 u -0.38 1 pCi/g 

Uncert: +l-0.764 
TPU: +l-0.783 

Europium-155 u 0.256 pCi/g 

Uncert: +l-0.807 
TPU: +l-0.8 15 

Rad Gas Flow 
Batch 1681608 

QC 1203829209 MB 
Total Strontium u 0. 191 pCilg KSD I 0711411715 :27 

Uncert: +l-0.89 1 
TPU: +l-0.893 

**Stront ium Carrier 7.75 4.90 mg REC: 63 (40%-110%) 
QC 12038292 10 427585005 DUP 

Total Strontium u -0.351 u -0.873 pCilg 0711411715:32 

Uncen : +l-0.678 +l-0.941 RPD : 0 IA 
TPU: +l-0.678 +l-0.941 RER : 0.88 1 (0-2) 

**Stront ium Carrier 7.75 5.80 6.20 mg REC: 80 (40%- 11 0%) 
QC 12038292 11 LCS 

Total Strontium 54.4 55. 1 pCilg REC: IOI (80%- 120%) 0711411715:32 

Uncert: +l-3.47 
TPU : +l- 14.7 

**Strontium Carrier 7.75 6.20 mg REC: 80 (40%-110%) 

Rad Liquid Scintillation 
Batch 1682150 

QC 1203830476 MB 
Nickel-63 u 1.90 pCi/g TXJI 0712011707:41 

Uncert: +l-3.73 
TPU: +l-3. 75 

**Nickel Carrier 25.2 22.2 mg REC: 88 (40%-1 10%) 
QC 1203830477 427585001 DUP 

Nickel-63 u -0.0606 u 1.24 pCilg 0712011708: 13 

Uncert: +l-4.19 +l-3 .79 RPD: 0 IA 
TPU: +l-4. 19 +l-3.79 RER : 0.453 (0-2) 

** ickel Carrier 25.2 19.3 21.7 m·g REC: 86 (40%-110%) 
QC1203830478 LCS 

ickel-63 259 297 pCilg REC : 115 (80%-120%) 0712011708:44 

Uncert : +l- 10.3 
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QC Summarl'. 
Workorder: 427585 

Parmname NOM Sample Qual QC Units QC Criteria 

Rad Liquid Scintillation 
Batch 1682 150 

TP +/-55.8 
**Nickel Carrier 25.2 18.5 mg REC: 73 

Batch 1682 162 

QC 1203830520 MB 
Technetium-99 u 0.959 pCi/g 

Uncert: +/- 1.86 
TPU: +/- 1.86 

**Technetium-99m Tracer 4.55E+05 4.13E+05 CPM REC: 9 1 
QC 120383052 1 42758500 1 DUP 

Technetium-99 u 2.02 u 0.899 pC i/g 

Uncert : +/-2. 19 +/-2.3 1 RPD: 0 
TPU : +/-2.20 +/-2.32 RER: 0.687 

**Technetium-99m Tracer 4.55E+05 3.96E+05 3.68E+05 CPM REC: 8 1 

QC 1203830522 LCS 
Technetium-99 62.2 57.2 pCi/g REC: 92 

Uncert : +/-3.73 
TPU : +/-7.54 

**Technetium-99m Tracer 4.55E+05 3.84E+05 CPM REC: 84 
Batch 1682 166 

QC 1203830526 MB 
Tritium u 5.03 pCi/g 

Uncert: +/- 10.6 
TPU: +/- 10.6 

QC 1203830527 42758500 1 DUP 
Tritium u 0. 11 3 u 2.42 pC i/g 

Uncert: +/-10.2 +/- 10.4 RPD : 0 
TPU: +/- 10.2 +/- 10.5 RER: 0.309 

QC 1203 30528 427585001 MS 
Tritium 148 u 0. 11 3 13 1 pCi/g REC: 89 

Uncert : +/- 10.2 +/-24.3 
TPU: +/- 10.2 +/-38 .4 

QC 1203830529 LCS 
Tritium 88.7 76.8 pCi/g REC: 87 

Uncert: +/-14.8 
TPU : +/-22.9 

Notes: 

TPU and Counting Uncerta in ty are calculated at the 95% confidence level ( 1.96-s igma). 

The Qua lifiers in thi s repo rt are defin ed as fo llows: 

* Duplicate analys is not within control limits 

Corre lation coeffici ent fo r Method of Standard Add itions (MSA) is < 0.995 

Sample is below the EPA guidance level fo r Reactive Releasable Cyanide and/or Reactive Releasable Sulfide 

Result greater than quantifi able range or greater than upper limit of the analys is range 

Page 5 of 6 

Range Analyst 

(40%-1 10%) 

CXS7 

(30%-105%) 

NIA 
(0-2) 

(30%-105%) 

(80%- 120%) 

(30%-105%) 

BXM4 

IA 
(0-2) 

(75 %- 125%) 

(80%-120%) 

Date Time 

07 /23/1 710:03 

07/23/17 10: 19 

07 /23/1 708 :41 

07/20/ 1717:23 

07/20/ 1717:55 

07/20/ 1714:45 

07/20/ 1718:26 

+ 
< 

> 

B 

B 

The analyte was detected at a va lue less than the contract req uired detection limit (RDL), but greater than or eq ual to the IDL/MDL (as appropriate). 

The associated QC sample blank has a result >= 2X the MDA and, after corrections, result is >= MDA for this sample 

C 
Target analyte was detected in th e sample and the assoc iated blank. The assoc iated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level for assoc iated samples. 
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GEL LASQRAiEORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summarr Report Date: July 28, 2017 
Client : CH2MH ill Plateau Remediation Company Page I of 6 

MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 99352 

Contact: Mr. Scot Fitzgerald 

Workorder: 428015 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1683193 

QC 1203833229 MB 
Americium-24 1 u -0.0488 pCi/g MXS2 0712011709:54 

Uncert: +l-0.1 47 
TPU: +l-0. 148 

** Americium-243 Tracer 18.7 14.7 pCilg REC: 79 (30%-105%) 

Uncert: +l-2.20 
TPU: +l-3 .36 

QC 1203833230 428015004 DUP 
Americium-24 1 u 0.173 u -0.086 1 pCilg 07120/1709:54 

Uncert: +l-0.297 +l-0.200 RPD: 0 NIA 
TPU : +l-0.298 +l-0.200 RE R: 1.42 (0-2) 

** Americium-243 Tracer 20.4 13.5 14.6 pCilg REC: 72 (30%-105%) 
Uncert: +l-2.49 +l-2.64 

TPU : +l-3 .74 +l-3.98 
QC 120383323 1 LCS 

Americium-24 1 17.6 15.0 pCilg REC: 85 (80%-120%) 
Uncert: +l- 1.73 

TPU: +l-2.52 
** Americium-243 Tracer 18.7 18.5 pCilg REC: 99 (30%- 105%) 

Uncert: +l-1.91 
TPU: +l-2 .98 

Batch 1683 194 

QC 1203833232 MB 
Neptunium-23 7 u -0.0252 pCilg MXS2 0711911714:24 

Uncert: +l-0.174 
TPU: +l-0. 174 

** Americi um-243 Tracer 1940 1850 pCilg REC: 95 (30%-105%) 
QC 1203833233 428015004 DUP 

Neptunium-237 u 0.336 u 0.09 12 pCilg 0711911714:25 
Uncert: +l-0.296 +l-0.256 RPD: 0 NIA 

TPU: +l-0.298 +l-0.256 RER: 1.22 (0-2) 
** Americium-243 Tracer 2100 1910 1910 pCilg REC: 91 (30%-105%) 

QC 1203833234 LCS 
Neptunium-237 40.6 43 .9 pCilg REC: 108 (80%-120%) 07119/1714:25 

Uncert: +l-3 .56 
TPU: +l-5.95 

** Americium-243 Tracer 1940 1900 pCilg REC: 98 (30%- 105%) 
Batch 1683196 

QC 1203833235 MB 
Pl utonium-238 u 0.1 69 pCilg MXS2 0712011709:54 

Uncert: +l-0.364 
TPU : +l-0.365 

Plutonium-2391240 u 0.00287 pCilg 
Uncert: +l-0.2 13 
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QC Summarr 
Workorder: 428015 Page 2 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1683196 

TPU: +/-0.2 13 
** Plutonium-236 Tracer 12.6 11.6 pCi/g REC: 92 (30%-1 05%) 

Uncert: +/-1.87 
TPU : +/-2.75 

QC 1203833236 428015004 DUP 
Plu tonium-238 u 0.508 u -0.0382 pCi/g 07/20/ 1709:54 

Uncert: +/-0.691 +/-0.264 RPO: 0 NI A 
TPU : +/-0.696 +/-0.264 RER: 1.44 (0-2) 

Plutonium-239/240 u 0.0665 u 0.0902 pCi/g 

Uncert: +/-0.357 +/-0.308 RPO : 0 N/A 
TPU : +/-0.357 +/-0.309 RER: 0.0984 (0-2) 

**Plutonium-236 Tracer 13.8 9.80 10.3 pCi/g REC: 75 (30%-105%) 

Uncert: +/-1.93 +/-2. 15 
TPU: +/-2.82 +/-3.15 

QC 1203833237 LCS 
Plutonium-238 u 0.0925 pCi/g 

Uncert: +/-0.254 
TPU: +/-0.255 

Plutonium-239/240 17.6 16.0 pCi/g REC: 91 (80%-120%) 

Uncert: +/-2.12 
TPU: +/-3.32 

** Plutonium-236 Tracer 12.6 9.59 pCi/g REC: 76 (30%- 105%) 

Uncert: +/-1.88 
TPU: +/-2.75 

Batch 1683197 

QC 1203833238 MB 
Uranium-233/234 u 0.107 pCi/g MXS2 07/20/ 1709:22 

Uncert: +/-0.238 
TPU: +/-0.238 

Urani um-235/236 u -0.0459 pCi/g 

Uncert: +/-0.139 
TPU : +/-0.139 

Uran ium-238 u 0.0785 pCi/g 

Uncert: +/-0.1 80 
TPU : +/-0.180 

**Uranium-232 Tracer 18.8 18.8 pCi/g REC: 100 (30%-105%) 

Uncert: +/-1.96 
TPU: +/-3.12 

QC 1203833239 428015004 DUP 
Uranium-233/234 1.08 0.572 pCi/g 07/20/ 1709:22 

Uncert: +/-0.525 +/-0.468 RPO: 6 1 (0% - 100%) 

TPU: +/-0.543 +/-0.475 RER: 1.37 (0-2) 

Uranium-235/236 u 0.0363 u 0.171 pCi/g 

Uncert: +/-0.201 +/-0.336 RPO : 0 N/A 

TPU: +/-0.202 +/-0.337 RER: 0.672 (0-2) 

Urani um-238 0.988 u 0.374 pCi/g 

Uncert: +/-0.484 +/-0.38 1 RPO : 90 (0% - 100%) 

TPU : +/-0.501 +/-0.384 RER: 1.91 (0-2) 

**Uranium-232 Tracer 20.4 17.0 15 .3 pCi/g REC: 75 (30%- 105%) 

Uncert: +/-2.05 +/-2.51 
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QC S ummar:y 
Workorder: 428015 Page 3 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1683 197 

TPU: +l-3.23 +l-3.88 
QC 1203833240 LCS 

Uranium-2331234 22.5 pCi/g 0712011710:32 

Uncert: +l-2.57 
TPU: +l-4.15 

Uranium-235/236 1.68 pCi/g 

Uncert: +l-0.800 
TPU: +l-0.836 

Uranium-238 24.1 25.5 pCi/g REC: 106 (80%-120%) 

Uncert: +l-2.73 
TPU : +l-4.59 

** Uranium-232 Tracer 18.8 16.0 pCi/g REC: 85 (30%-105%) 

Uncert: +l-2.36 
TPU: +l-3.63 

Rad Gamma Spec 
Batch 1683314 

QC 1203833585 MB 
Cesium- 137 u 0.0106 pCilg MXR I 0712711712: 19 

Uncert: +l-0.0143 
TPU: +l-0.0 15 I 

Cobalt-60 u -0.00 16 pC i/g 

Uncert: +l-0.00938 
WU: +l-0.0094 

Europium-152 u -0.00751 pCilg 

Uncert: +l-0.0384 
TPU: +l-0.0385 

Europium-1 54 u -0.0 199 pCi/g 

Uncert: +l-0.0475 
TPU : +l-0.0484 

Europi um-155 u -0.0337 pCilg 

Uncert : +l-0.0429 
TPU : +l-0.0457 

QC 1203833586 428015004 DUP 
Cesium-137 u -0.00561 u 0.00264 pCilg 0712711715 :39 

Uncert: +l-0.0233 +l-0.0161 RPO: 0 NIA 
TPU: +/-0.0235 +l-0.0162 RER : 0.568 (0-2) 

Cobalt-60 u 0.00302 u -0.00389 pCilg 

Uncert: +/-0.0223 +l-0.0 199 RPO: 0 NIA 
TPU: +l-0.0223 +l-0.0 199 RER: 0.453 (0-2) 

Europi um-152 u 0.00347 u 0.043 pCilg 

Uncert: +l-0.0473 +l-0.0455 RPO: 0 NIA 
TPU: +l-0.0473 +l-0.0495 RER: 1.13 (0-2) 

Europium-154 u -0.0168 u 0.00815 pCi/g 

Uncert: +l-0.0679 +l-0.060 RPO: 0 NIA 
TPU : +l-0.0684 +l-0.0601 RER: 0.537 (0-2) 

Europium- 155 u 0.0436 u 0.0544 pCi/g 

Uncert: +l-0.0567 +/-0.0361 RPO: 0 NIA 
TPU: +l-0.060 +l-0.0438 RER: 0.283 (0-2) 

QC 1203833587 LCS 
Americium-241 488 511 pCilg REC: 105 (80%-120%) 0712711714 :36 
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QC Summar:y 
Workorder: 428015 Page 4 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1683314 

Uncert: +l-12.0 
TPU: +l-60.0 

Cesium-137 176 177 pCilg REC: IOI (80%-120%) 

Uncert: +l-3.46 
TPU: +I- I 9.4 

Cobalt-60 144 142 pCilg REC: 99 (80%-120%) 

Uncert: +l-3.60 
TPU: +l- 12.5 

Europium- 152 u 0.716 pCilg 

Uncert: +l-1.47 
TPU: +l-1.51 

Europium- 154 u -0.148 pCi/g 

Uncert: +l-0.829 
TPU : +l-0.832 

Europium- 155 u -1.37 pCilg 

Uncert: +l-1.46 
TPU: +l-1.59 

Rad Gas Flow 
Batch 1683027 

QC 1203832684 MB 
Total Strontium u 1.09 pCilg LXB3 0712 111708: 12 

Uncert: +l-0.854 
TPU: +l-0.901 

**Strontium Carrier 7.75 7.50 mg REC: 97 (40%-110%) 

QC 1203832685 428015006 DUP 
Total Strontium u 0.895 u 0.782 pCilg 0712 111708 : 12 

Uncert: +l-0.660 +l-0.692 RPO: 0 NIA 
TPU: +l-0.698 +l-0.7 19 RER: 0.222 (0-2) 

**Strontium Carrier 7.75 8.20 7.70 mg REC: 99 (40%-110%) 

QC 1203832686 LCS 
Total Strontium 77.5 71.2 pCilg REC: 92 (80%-120%) 0712 111708: 14 

Uncert: +l-3 .68 
TPU : +l-1 8.4 

**Strontium Carrier 7.75 7.70 mg REC: 99 (40%-110%) 

Rad Liquid Scintillation 
Batch 1682992 

QC 1203832573 MB 
Nickel-63 u -1.16 pCilg TXJI 07121/1701 :05 

Uncert: +l-4.06 
TPU: +l-4.06 

**Nickel Carrier 25 .2 21.0 mg REC: 83 (40%-110%) 

QC1 203832574 4280 15004 DUP 
Nickel-63 u -2.88 u -1.05 pCilg 0712 1/1701:36 

Uncert: +l-3.88 +l-3 .80 RPO: 0 NIA 
TPU: +l-3 .88 +l-3 .80 RER: 0.658 (0-2) 

**N ickel Carrier 25.2 2 1.2 22.3 mg REC: 89 (40%-110%) 

QC 1203832575 LCS 
Nickel-63 264 239 pCilg REC: 90 (80%-120%) 0712 1 /1 702:08 

Uncert : +l-8.53 
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QC Summar:y 
Workorder: 428015 

Parmname NOM Sample Qual QC Units QC Criteria 

Rad Liquid Scintillation 
Batch 1682992 

TPU: +/-44.9 
**Nickel Carrier 25 .2 22.5 mg REC: 89 

Batch 1682995 

QC 1203832583 MB 
Tritium u 14.4 pCi/g 

Uncert: +/-14.7 
TPU: +/-15.1 

QC 1203832584 428015004 DUP 
Tritium u 5.88 u 13.7 pCi/g 

Uncert: +/-14.6 +/- 15.7 RPO: 0 
TPU: +/-14.6 +/-16. 1 RER: 0.7 1 

QC 1203832585 4280 15004 MS 
Tritium 154 u 5.88 180 pCi/g REC: 117 

Uncert : +/-14.6 +/-3 7.5 
TPU : +/-14.6 +/-55.5 

QC 1203832586 LCS 
Tritium 88.6 8 1.2 pCi/g REC: 92 

Uncert: +/-20.0 
TPU : +/-27.2 

Batch 1683 148 

QC 1203833 109 MB 
Technetium-99 u 1. 12 pCi/g 

Uncert: +/- 1.78 
TPU : +/-1. 78 

**Technetium-99111 Tracer 70300 63900 CPM REC: 9 1 
QC 1203833 1 I0 4280 15006 DUP 

Techneti um-99 u 0.426 u 1.23 pCi/g 

Uncert: +/-2.0 1 +/-2. 19 RPO : 0 
TPU: +/-2.0 1 +/-2 .19 RER: 0.5 33 

**Technetium-99m Tracer 70300 64400 60200 CPM REC: 86 
QC 1203833 1 I I LCS 

Technetium-99 63.3 59.9 pCi/g REC: 95 

Uncert: +/-3.34 
TPU : +/-7.65 

**Technetium-99111 Tracer 70300 64400 CPM REC: 92 

Notes: 

TPU and Counting Uncerta in ty are calculated at the 95% confidence level ( 1.96-sigma). 

The Qualifiers in this report are defin ed as fo llows: 

* Duplicate analysis not within contro l limits 

Correlation coeffici ent fo r Method of Standard Additions (MSA) is < 0.995 

Sample is below the EPA guidance level fo r Reactive Releasable Cyanide and/or Reactive Releasable Sulfide 

Result greater than quantifiable range or greater than upper limit of the analys is range 

The TIC is a suspected aldol-condensation product 

Page 5 of 6 

Range Analyst 

(40%-110%) 

BXM4 

NIA 
(0-2) 

(75%-1 25%) 

(80%-120%) 

CXS7 

(30%-105%) 

N/A 
(0-2) 

(30%- 105%) 

(80%- 120%) 

(30%- 105%) 

Date Time 

07/20/ 1707: I 0 

07/20/ 1707:27 

07/20/ 1707:43 

07/20/ 1707:59 

07/25/1705:55 

07/25/ 1706: 17 

07/25/ 1706:38 

+ 
< 

> 

A 

B 

B 

B 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate). 

The analyte was detected in both the associated QC blank and in the sample. 

The associated QC sample blank has a result >= 2X the MDA and, after corrections, result is >= MDA for thi s sample 
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QC Summary 
Client : 

Contact: 

Workorder: 

CH2M Hill Plateau Remediation Company 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 
Mr. Scot Fitzgerald 

428197 

99352 

Parmname NOM Sample Qual 

Rad Alpha Spec 
Batch I 684092 

QC 1203835456 
Americium-24 1 

MB 

** Americium-243 Tracer 

QC 1203835457 428 I 97002 DUP 
Americium-24 1 

** Americium-243 Tracer 

QC I 203835458 
Americium-24 1 

LCS 

** Americium-243 Tracer 

Batch I 684093 

QC 1203835459 MB 
Neptunium-237 

** Americium-243 Tracer 
QC 1203835460 428 197002 DUP 

Neptunium-237 

** Americium-243 Tracer 
QC- 120383546 1 LCS 

Neptunium-237 

** Americium-243 Tracer 
Batch I 684094 

QC- 1203835462 MB 
Plutonium-238 

Plutonium-2391240 
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u 
Uncert: 

TPU: 
18.7 

Uncert: 
TPU: 

u 0.17 1 u 
Uncert: +l-0.277 

TPU: +l-0.278 
20.0 17.6 

Uncert: +l-2. 13 
TPU: +l-3.28 

17.6 

Uncert: 
TPU : 

18.7 

Uncert : 
TPU: 

u 
Uncert : 

TPU: 
1890 

u 0.0382 u 
Uncert: +l-0.171 

TPU: +l-0.171 
2060 1930 

39.5 

Uncert : 
TPU: 

1890 

u 
Uncert: 

TPU: 
u 

Uncert: 

QC 

0.0585 
+l-0.2 I 9 
+l-0.220 

15.2 
+l-2.35 
+l-3 .55 

0.0628 
+l-0.236 
+l-0.236 

15.3 

+l-2 .51 
+l-3.80 

15.2 

+l-2.03 
+l-2.9 1 

17.8 

+l-2.23 
+l-3.40 

-0.0222 
+l-0.154 
+l-0.154 

1930 

-0.0383 

+l-0.173 
+l-0.173 

2030 

45.3 

+l-3.66 
+l-6.16 

16 10 

0.188 

+l-0.257 
+l-0.258 

-0.138 

+l-0.144 

Report Date: August I, 2017 
Page I of 6 

Units QC Criteria Range Analyst Date Time 

pCilg 

pCilg REC: 

pCilg 
RPO: 
RER: 

pCilg REC: 

pCilg REC: 

pCilg REC: 

pCilg 

pCilg REC: 

pCilg 

RPO: 
RER: 

pCilg REC: 

pCilg REC: 

pCilg REC: 

pCilg 

pCilg 

HAKB 07125/1709:04 

8 1 (30%- 105%) 

0712511709:04 
0 NIA 

0.582 (0-2) 
77 (30%-105%) 

86 (80%-120%) 0712511714:26 

95 (30%-105%) 

HAKB 0712511709:54 

102 (30%-105%) 

071241171 5:30 

0 NIA 
0.6 15 (0-2) 

99 (30%-105 %) 

11 5 (80%-120%) 0712411715:30 

85 (30%-105%) 

HAKB 0712511709:04 
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QC Summar:y 
Workorder: 428197 Page 2 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684094 

TPU: +l-0.144 
**Plutonium-242 Tracer 17.6 15.9 pCilg REC: 90 (30%- 105%) 

Uncert: +l- 1.97 
TPU: +l-2.97 

QC 1203835463 428197002 DUP 
Plutonium-238 u 0. 101 u -0.38 pCi/g 07/25/ 1709:04 

Uncert: +l-0.279 +l-0.443 RPO : 0 NIA 
TPU: +l-0.279 +l-0.443 RER: 1.8 (0-2) 

Plutonium-2391240 u -0.263 u -0.02 16 pCilg 

Uncert: +l-0.273 +l-0.324 RPO: 0 NIA 
TPU: +l-0.273 +l-0.325 RER: I.I I (0-2) 

**Pl utonium-242 Tracer 18.7 11.0 10.7 pCilg REC: 57 (30%- 105%) 

Uncert: +l-2.37 +l-2.81 
TPU: +l-3.51 +l-4. 11 

QC 1203835464 LCS 
Plutonium-238 u 0.0581 pCi/g 

Uncert: +l-0. 163 
TPU: +l-0. 164 

Plutonium-2391240 17.6 17.9 pCilg REC: 102 (80%-120%) 

Uncert : +l-2.0 I 
TPU : +l-3.04 

** Plutonium-242 Tracer 17.6 16.3 pCilg REC: 93 (30%-105%) 

Uncert : +l-2.00 
TPU: +l-3 .00 

Batch 1684096 

QC 1203835465 MB 
Urani um-2331234 u 0.280 pCilg HAKE 0712511709:04 

Uncert: +l-0.286 
TPU: +l-0.289 

Uranium-2351236 u 0.172 pCi/g 

Uncert: +l-0.248 
TPU: +l-0.249 

Urani um-238 u 0.0141 pCilg 

Uncert: +l-0.148 
TPU: +l-0.148 

**Uranium-232 Tracer 18.8 19. 1 pCi/g REC: 102 (30%- 105%) 

Uncert: +l- 1.93 
TPU: +l-3.06 

QC 1203 35466 428197002 DUP 
Uranium-2331234 0.775 0.545 pCilg 

Uncert : +l-0.5 17 +l-0.422 RPO: 35 (0% - 100%) 
TPU: +l-0.529 +l-0.428 RER: 0.662 (0-2) 

Uranium-2351236 u 0.0708 u 0.308 pCi/g 

Uncert : +l-0.266 +l-0.352 RPO : 0 NIA 
TPU: +l-0.266 +l-0.355 RER: 1.05 (0-2) 

Urani um-238 0.567 0.513 pCilg 

Uncert: +l-0.448 +l-0.385 RPO: 10 (0% - 100%) 
TPU: +l-0.455 +l-0.390 RER: 0.177 (0-2) 

**Uranium-232 Tracer 20.0 17.0 18.3 pCilg REC: 92 (30%-105%) 
Uncert : +l-2.39 +l-2. 14 
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QC Summarr 
\Vorkorder: 428197 Page 3 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684096 

TPU: +l-3.68 +l-3.38 
QC 1203835467 LCS 

Uranium-2331234 23.9 pCilg 

Uncert: +l-2.18 
TPU: +l-3.74 

Uranium-2351236 1.8 1 pCilg 

Uncert: +l-0.685 
TPU: +l-0.723 

Uranium-238 24. 1 23 .6 pCilg REC: 98 (80%-120%) 

Uncert: +l-2. 16 
TPU: +l-3.7 1 

**Uranium-232 Tracer 18.8 19.5 pCi/g REC: 104 (30%- 105%) 

Uncert: +l-1.95 
TPU : +l-3.09 

Rad Gamma Spec 
Batch 1683509 

QC 12038340 I 0 MB 
Cesium-1 37 u -0.0307 pCilg MXRI 0712011710:47 

Uncert: +l-0.0254 
TPU: +l-0.0291 

Cobalt-60 u -0.02 I 9 pCilg 

Uncert: +l-0.030 
TPU: +l-0.03 17 

Europium-152 u 0.00051 pCilg 

Uncert: +l-0.0489 
TPU: +l-0.0489 

Europium- I 54 u -0.00959 pCilg 

Uncert : +l-0.0623 
TPU: +l-0.0625 

Europium- I 55 u -0.00869 pCilg 

Uncert: +l-0.0459 
TPU: +l-0.046 

QC I2038340 1 I 428 197002 DUP 
Cesium-137 u 0.0 107 u -0.0173 pCilg 07120/1 713:40 

Unce11: +l-0.0239 +l-0.0335 RPD : 0 NIA 
TPU: +l-0.0244 +l-0.0344 RER : 1.3 (0-2) 

Cobalt-60 u 0.00479 u 0.001 pCilg 

Uncert: +l-0.028 +l-0.0343 RPD : 0 NIA 
TPU: +l-0.028 1 +l-0.0343 RER : 0.168 (0-2) 

Europium-152 u -0.00 103 u 0.00463 pCilg 

Uncert: +l-0.058 I +l-0.0862 RPD : 0 NIA 
TPU: +l-0.058 I +l-0.0863 RER: 0. 107 (0-2) 

Europium- I 54 u 0.0296 u 0.060 pCilg 

Uncert : +l-0.091 +l-0. 11 2 RPD : 0 NIA 
TPU: +l-0.092 +l-0.1 15 RER : 0.404 (0-2) 

Europium- I 55 u 0.0586 u 0.05 7 1 pCilg 

Uncert : +l-0.0534 +l-0. l 08 RPD : 0 NIA 
TPU: +l-0.0597 +l-0.108 RER: 0.023 1 (0-2) 

QC I20383401 2 LCS 
Americ ium-241 693 73 1 pC ilg REC: 105 (80%- 120%) 07/2011710:47 
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QC Summari: 
Workorder: 428197 Page 4 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1683509 

Uncert: +/-14.7 
TPU: +/-60.2 

Cesium-13 7 222 240 pCi/g REC: 108 (80%-120%) 

Uncert: +/-3.91 
TPU: +/-27.6 

Cobalt-60 127 135 pCi/g REC: 106 (80%-120%) 

Uncert: +/-3 .68 
TPU: +/-11.7 

Europium-1 52 u - 1.44 pCi/g 

Uncert: +/-1.73 
TPU: +/- 1.85 

Europium-154 u -0.261 pCi/g 

Uncert: +/- 1.03 
TPU: +/-1.03 

Europium-155 u -0.575 pCi/g 

Uncert: +/-1.38 
TPU: +/- 1.41 

Rad Gas Flow 
Batch 1684045 

QC 1203835309 MB 
Total Strontium u 1.02 pCi/g LXB3 07/25/ 1713:01 

Uncert: +/-0.780 
TPU: +/-0.822 

**Strontium Carrier 7.75 7.30 mg REC: 94 (40%-110%) 
QC I 2038353 10 428197005 DUP 

Total Strontium u 0.122 u -0.897 pCi/g 07/25/ 1713:0 I 

Uncert: +/-0.769 +/-0.627 RPO: 0 N/A 
TPU: +/-0. 769 +/-0.627 RER: 2.0 1 (0-2) 

**Stronti um Carrier 7.75 6.60 6.90 mg REC: 89 (40%-1 10%) 
QCI20383531 I LCS 

Total Strontium 68.4 78.1 pCi/g REC: 114 (80%- 120%) 07/25/17 13:0 1 

Uncert: +/-4.52 
TPU: +/-20.3 

** Strontium Carrier 7.75 6.00 mg REC: 77 (40%-110%) 

Rad Liq uid Scintillation 
Batch 1683797 

QC 1203834690 MB 
Tritium u - 12.6 pC i/g BXM4 07/22/ 171 7:04 

Uncert: +/-12.5 
TPU: +/-12.5 

QC I203834691 42 8197005 DUP 
Tritium u 3.63 u 2.53 pCi/g 07/22/ 1717:35 

Uncert: +/-1 3.8 +/- 13.8 RPO: 0 N/A 
TPU : +/-13.9 +/- 13.8 RER: 0. 11 (0-2) 

QC I 203834692 428197005 MS 
Tritium 147 u 3.63 11 9 pCi/g REC: 8 1 (75%- 125%) 07/22/ 171 8:07 

Uncert: +/- I 3.8 +/-29.8 
TPU : +/- 13.9 +/-40.3 

QC I 203834693 LCS 
REC: 
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QC Summary 
Workorder: 428197 Page 5 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Liquid Scintillation 
Batch 1683797 

Tritium 87.8 94.6 pCi/g 108 (80%- 120%) 

Uncert: +/- 19.1 
TPU: +/-28 .7 

Batch 1684727 

QC 1203836935 MB 
Technetium-99 u 0. 525 pCi/g CXS7 07/30/ 1708:3 1 

Uncert : +/- 1.8 1 
TPU: +/- 1.8 1 

**Technetium-99m Tracer 4.22E+05 3.79E+05 CPM REC: 90 (30%- 105%) 
QC 1203836936 428 197002 DUP 

Technetium-99 u -0.455 u 1.37 pC i/g 07/30/1708:47 

Uncert: +/- 1.75 +/-2.26 RPO : 0 NIA 
TPU: +/-1.75 +/-2.27 RER : 1.25 (0-2) 

**Technetium-99m Tracer 4.22E+05 3.84E+05 3.67E+05 C PM REC: 87 (30%- 105%) 
QC 1203836937 LCS 

Technetium-99 59.3 52 .6 pCi/g REC: 89 (80%- 120%) 08/0 l / 1706:53 

Uncert: +/-3 .56 
TPU: +/-6.99 

**Technetium-99m Tracer 4.22E+05 3.46E+05 CPM REC: 82 (30%-105%) 
Batch 1684890 

QC 1203837480 MB 
Nickel-63 u -1.04 pCi/g TXJI 07/26/ 172 1 :03 

Uncert: +/-3 .86 
TPU : +/-3.86 

** Nickel Carrier 25 .2 21. 1 mg REC: 84 (40%-1 10%) 
QC 120383748 1 428 197002 DUP 

Nickel-63 u -5.74 u -2.56 pC i/g 07/26/ 1721 :35 

Uncert : +/-4.29 +/-4.14 RPO: 0 NIA 
TPU: +/-4.29 +/-4. 14 RER: 1.05 (0-2) 

** ickel Carrier 25.2 I 8.8 19.8 mg REC: 79 (40%-1 10%) 

QC 120383 7482 LCS 
ickel-63 255 233 pCi/g REC: 9 1 (80%-120%) 07 /26/1 722:06 

Uncert : +/-8.80 
TPU: +/-43.9 

**N ickel Carri er 25.2 20.3 mg REC: 8 1 (40%-110%) 

Notes: 

TPU and Counting Uncertainty are calcu lated at the 95% confidence level ( 1.96-sigma). 

The Qualifiers in this report are defin ed as follows : 

* Duplicate analys is not wi thin control limits 

+ Corre lation coeffic ient fo r Method of Standard Additions (MSA) is < 0.995 

< Sample is below the EPA guidance level fo r Reacti ve Releasable Cyanide and/or Reacti ve Releasable Sulfide 

> Result greater than quantifi able range or greater than upper limit of the analys is range 

A The TIC is a suspected aldol-condensa tion product 

B The ana lyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the ID L/MDL (as appropriate). 

B The ana lyte was detected in both the assoc iated QC blank and in the sample. 

B The associated QC sample blank has a resu lt >= 2X the MDA and, after corrections, result is >= MDA for thi s sample 
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QC Summar:y 
Report Date: August 1, 2017 

Client: CH2MHill Plateau Remediation Company Page I of 6 
MSIN R3-50 CH PRC 
PO Box 1600 
Richland, Washington 99352 

Contact: Mr. Scot Fitzgerald 

Workordcr: 428313 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684092 

QC 1203835456 MB 
Americium-24 1 u 0.0585 pCilg HAKB 0712511709:04 

Uncert: +l-0.219 
TPU: +l-0.220 

** Americium-243 Tracer 18.7 15.2 pCilg REC: 8 1 (30%-105%) 
Uncert: +l-2.35 

TPU: +l-3.55 
QC 1203835457 428197002 DUP 

Americium-24 1 u 0.171 u 0.0628 pCilg 0712511709:04 
Uncert : +l-0.277 +l-0.236 RPD: 0 NIA 

TPU: +l-0.278 +l-0.236 RER: 0.582 (0-2) 
** Americium-243 Tracer 20.0 17.6 15.3 pCilg REC: 77 (30%-105%) 

Uncert: +l-2.13 +l-2.5 1 
TPU: +l-3.28 +l-3.80 

QC 1203835458 LCS 
Americi um-24 1 17.6 15.2 pCilg REC: 86 (80%-120%) 0712511714:26 

Uncert: +l-2.03 
TPU: +l-2.91 

** Americi um-243 Tracer 18.7 17.8 pCilg REC: 95 (30%-105%) 
Uncert: +l-2.23 

TPU: +l-3.40 
Batch 1684093 

QC 1203835459 MB 
Neptunium-23 7 u -0.0222 pCilg HAK B 0712511709:54 

Uncert: +l-0.154 
TPU: +l-0. 154 

** Americium-243 Tracer 1890 1930 pCilg REC: 102 (30%- 105%) 
QC 1203835460 428197002 DUP 

Neptunium-237 u 0.0382 u -0.0383 pCilg 071241171 5:30 
Uncert: +l-0.1 7 1 +l-0.173 RPD: 0 NIA 

TPU: +l-0.171 +l-0. 173 RER: 0.6 15 (0-2) 
** Americium-243 Tracer 2060 1930 2030 pCilg REC: 99 (30%-105%) 

QC 120383546 1 LCS 
Neptunium-237 39.5 45.3 pCilg REC: 11 5 (80%-120%) 0712411715 :30 

Uncert: +l-3.66 
TPU: +l-6. 16 

** Americium-243 Tracer 1890 1610 pCilg REC: 85 (30%-105%) 
Batch 1684094 

QC 1203835462 MB 
Plutonium-238 u 0.188 pCilg HAKB 07125/1709:04 

Uncert : +l-0.257 
TPU: +l-0.258 

Plutonium-2391240 u -0.138 pCilg 
Uncert: +l-0.144 
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QC Summar:y 
Workorder: 428313 Page 2 of 6 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684094 

TPU: +l-0. 144 
** Plutonium-242 Tracer 17.6 15.9 pCilg REC: 90 (30%- 105%) 

Uncert: +l-1.97 
TPU: +l-2.97 

QC 1203835463 428197002 DUP 
Plutonium-238 u 0. 10 1 u -0.38 pCilg 0712511709:04 

Uncert: +l-0.279 +l-0.443 RPD: 0 NIA 
TPU : +l-0.279 +l-0.443 RER: 1.8 (0-2) 

Plutonium-2391240 u -0.263 u -0.02 16 pCilg 

Uncert: +l-0.273 +l-0.324 RPD : 0 NIA 
TPU: +l-0.273 +l-0.325 RER: I. I I (0-2) 

** Plutonium-242 Tracer 18.7 I 1.0 10.7 pCilg REC: 57 (30%-105%) 

Uncert: +l-2.37 +l-2.8 1 
TPU: +l-3.5 1 +l-4.11 

QC 1203835464 LCS 
Plutonium-23 8 u 0.058 1 pCi/g 

Uncert : +l-0.1 63 
TPU : +l-0.164 

Plutonium-2391240 17.6 17.9 pCilg REC: 102 (80%- 120%) 

Uncert : +l-2.0 1 
TPU: +l-3.04 

** Plutonium-242 Tracer 17.6 16.3 pCilg REC: 93 (30%- 105%) 

Uncert : +l-2.00 
TPU: +l-3.00 

Batch 1684096 

QC 1203835465 MB 
Uranium-233/234 u 0.280 pCilg HAKB 0712511709:04 

Uncert: +l-0.286 
TPU: +l-0.289 

Uranium-2351236 u 0.172 pCilg 

Uncert: +l-0.248 
TPU: +l-0.249 

Uranium-238 u 0.0141 pCilg 

Uncert : +l-0. 148 
TPU : +l-0. 148 

** Uranium-232 Tracer 18.8 19.1 pCilg REC: 102 (30%- 105%) 

Uncert : +l-1.93 
TPU : +l-3 .06 

QC 1203835466 428197002 DUP 
Uran ium-2331234 0. 775 0.545 pCilg 

Uncert : +l-0.5 17 +l-0.422 RPD: 35 (0% - 100%) 
TPU: +l-0.529 +l-0.428 RER : 0.662 (0-2) 

Uranium-2351236 u 0.0708 u 0.308 pCilg 

Uncert : +l-0.266 +l-0.352 RPD : 0 NIA 
TPU: +l-0.266 +l-0.355 RER: 1.05 (0-2) 

Uranium-238 0.567 0.5 13 pCilg 

Uncert: +l-0.448 +l-0.385 RPD : 10 (0% - 100%) 

TPU: +l-0.455 +l-0.390 RER: 0.177 (0-2) 

**Uranium-232 Tracer 20.0 17.0 18.3 pCilg REC: 92 (30%- 105%) 

Uncert : +l-2.39 +l-2.14 
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Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684096 

TPU: +l-3.68 +l-3 .38 
QC 1203835467 LCS 

Uranium-2331234 23.9 pCi/g 

Uncert: +l-2.18 
TPU: +l-3.74 

Uranium-2351236 1.81 pCi/g 

Uncert : +/-0.685 
TPU: +l-0.723 

Uranium-238 24.1 23.6 pCilg REC: 98 (80%-120%) 

Uncert : +l-2.16 
TPU : +l-3 .7 1 

** Uranium-232 Tracer 18.8 19. 5 pCilg REC: 104 (30%-105%) 

Uncert : +l-1.95 
TPU: +l-3.09 

Rad Gamma Spec 
Batch 1683993 

QC1203835 I 71 MB 
Cesium-1 37 u -0.0244 pCilg MXRI 0712511708:54 

Uncert: +l-0.0263 
TPU: +l-0.0286 

Cobalt-60 u -0.0 136 pCilg 

Uncert : +l-0.0284 
TPU: +l-0.029 1 

Europium-1 52 u 0.0 184 pCilg 

Uncert : +l-0.0606 
TPU: +l-0.061 2 

Europium-154 u -0.0422 pCilg 

Uncert : +l-0.0688 
TPU: +l-0.0715 

Europium- 155 u 0.01 66 pCilg 

Uncert: +l-0.0556 
TPU: +l-0.0561 

QC 1203835 172 42831300 1 DUI' 
Cesium- 137 u -0.00 112 u 0.0 108 pCilg 0712511708:55 

Uncert : +l-0.0254 +l-0.03 11 RPO : 0 NIA 
TPU: +l-0.0254 +l-0.03 15 RE R: 0.579 (0-2) 

Cobalt-60 u 0.0007 u -0.03 17 pCi/g 

Uncert : +l-0.03 14 +l-0.041 3 RPO : 0 NIA 
TPU: +/-0.03 14 +l-0.0438 RER: 1.1 8 (0-2) 

Europium-1 52 u 0.0 185 u 0.02 18 pCilg 

Uncert: +l-0.06 14 +l-0.09 12 RPO : 0 NIA 
TPU: +l-0.06 19 +l-0.09 17 RER: 0.0597 (0-2) 

Europium-154 u 0.067 u 0.0298 pCilg 

Uncert : +l-0.0845 +l-0.102 RPO: 0 NIA 
TPU: +l-0.090 +l-0.103 RER: 0.534 (0-2) 

Europium- 155 u 0.024 u 0.0398 pCilg 

Uncert : +l-0.06 17 +l-0.0745 RPO : 0 NIA 
TPU: +l-0.0627 +l-0.0767 RER: 0.3 13 (0-2) 

QC 1203835173 LCS 
Americium-24 1 686 7 13 pCilg REC: 104 (80%-120%) 0712511708:55 
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Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1683993 

Uncert: +/-I I.I 
TPU: +/-58.0 

Cesium- 137 220 245 pCi/g REC: 111 (80%-120%) 

Uncert : +/-4.75 
TPU: +/-26.2 

Cobalt-60 126 135 pCi/g REC: 107 (80%-1 20%) 

Uncert: +/-4. 33 
TPU : +/-1 3.7 

Europium- 152 u 0.202 pCi/g 

Uncert: +/-1.74 
TPU: +/-1.75 

Europium- 154 u -0.00766 pCi/g 

Uncert : +/- 1.44 
TPU: +/-1.44 

Europium-155 u 1.12 pCi/g 

Uncert : +/-1.50 
TPU: +/-1.59 

Rad Gas Flow 
Batch 1684045 

Q 1203835309 MB 
Total Strontium u 1.02 pCi/g LXB3 07/25/ 1713:01 

Uncert : +/-0.780 
TPU: +/-0.822 

** Strontium Carrier 7.75 7.30 mg REC: 94 (40%-110%) 

Q 12038353 10 428197005 DUP 
Total Strontium u 0. 122 u -0.897 pCi/g 07/25/1713:0 I 

Uncert: +/-0.769 +/-0.627 RPD: 0 IA 
TPU: +/-0.769 +/-0.627 RER: 2.01 (0-2) 

** Strontium Carrier 7.75 6.60 6.90 mg REC: 89 (40%-110%) 

QC 12038353 11 LCS 
Total Strontium 68.4 78.1 pCi/g REC: 114 (80%-120%) 07/25/17 13:01 

Uncert : +/-4.52 
TPU: +/-20.3 

**Strontium Carrier 7.75 6.00 mg REC: 77 (40%-110%) 

Rad Liquid Scintillation 
Batch 1684727 

QC 1203836935 MB 
Technetium-99 u 0.525 pCi/g CXS7 07/30/ 1708 :3 1 

Uncert : +/- 1.8 1 
TPU: +/- 1.8 1 

**Technetium-99111 Tracer 4.22E+05 3.79E+05 CPM REC: 90 (30%-105%) 

QC 1203836936 428197002 DUI' 
Technetium-99 u -0.455 u 1.37 pCi/g 07/30/ 1708:47 

Uncert: +/-1.75 +/-2.26 RPD : 0 NIA 

TPU: +/- 1.75 +/-2.27 RER: 1.25 (0-2) 

**Technetium-99111 Tracer 4.22E+05 3.84E+05 3.67E+05 CPM REC: 87 (30%-105%) 

QC1203836937 LCS 
Technetium-99 59.3 52.6 pCi/g REC: 89 (80%-120%) 08/0 1/ 1706:53 

Uncert: +/-3.56 
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Parmname NOM Sample Qual QC Units QC Criteria 

Rad Liquid Scintillation 
Batch 1684727 

TPU: +/-6.99 
**Technetium-99m Tracer 4.22E+05 3.46E+05 CPM REC: 82 

Batch 1684890 

QC 1203837480 MB 
Nickel-63 u - 1.04 pCi/g 

Uncert: +/-3.86 
TPU: +/-3 .86 

**Nickel Carrier 25.2 2 1.1 mg REC: 84 
QC 120383748 I 428197002 DUP 

Nickel-63 u -5.74 u -2.56 pCi/g 

Uncert: +/-4.29 +/-4.14 RPD: 0 
TPU: +/-4.29 +/-4.14 RER: 1.05 

**Nickel Carrier 25 .2 18.8 19.8 mg REC: 79 
QC 1203837482 LCS 

Nickel-63 255 233 pCi/g REC: 9 1 

Uncert: +/-8.80 
TPU: +/-43.9 

**N ickel Carrier 25.2 20.3 mg REC: 8 1 
Batch 1684988 

QC 1203837768 MB 
Trit ium u -3.81 pCi/g 

Uncert : +/- 11.6 
TPU : +/- 11.6 

QC 1203837769 4283 13001 DUP 
Tritium u -6.7 1 u -5 .1 7 pCi/g 

Uncert: +/-13. 1 +/- 1 1.5 RPD : 0 
TPU: +/-1 3.1 +/- 11.5 RER: 0.173 

QC 1203837770 4283 1300 1 MS 
Tritium 150 u -6.7 1 154 pCi/g REC: 103 

Uncert : +/-13.1 +/-33.4 
TPU: +/- 13. 1 +/-48.4 

QC 120383777 1 LCS 
Tritium 88 .0 71.8 pCi/g REC: 82 

Uncert: +/-20.8 
TPU: +/-26.4 

Notes: 

TPU and Counting Uncertainty are calculated at the 95% confidence level ( 1.96-sigma). 

The Qualifiers in this report are defined as fo llows: 

* Duplicate ana lysis not within control limits 

Correlation coeffici ent fo r Method of Standard Additions (MSA) is < 0.995 

Sample is below the EPA guidance level fo r Reactive Releasable Cyanide and/or Reactive Releasable Sulfide 

Result greater than quantifi able range or greater than upper limit of the analys is range 

Page 5 of 6 

Range Analyst 

(30%-105%) 

TXJl 

(40%- 110%) 

NIA 
(0-2) 

(40%-1 10%) 

(80%-120%) 

(40%-1 10%) 

BXM4 

NIA 
(0-2) 

(75%-125%) 

(80%- 120%) 

Date Time 

07/26/1721 :03 

07/26/ 172 I :35 

07/26/ 1722:06 

07/26/1710:25 

07/26/ 1710:47 

07/26/ 1707:55 

07/27/ 1707:44 

+ 
< 

> 

B 

B 

The analyte was detected at a va lue less than the contract required detection limit (RDL), but greater than or equal to the ID L/MDL (as appropriate). 

The associated QC sample blank has a result >= 2X the MDA and, after corrections, result is >= MDA fo r this sample 

C Target analyte was detected in the sample and the associated blank. The associated blank concentration is >= EQL or is > 5% of the measured 
concentration and/or decision level for associated samples. 
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Client: CH2MH ill Plateau Remediation Company Page I of 6 
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Contact: Mr. Scot Fitzgerald 

Workorder: 428482 

Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684350 

QC 1203836062 MB 
Americium-24 1 u 0.053 pCilg JXR5 07127/1709:37 

Uncert : +l-0.3 15 
TPU: +l-0.3 15 

** Americium-243 Tracer 20. 6 19.2 pC ilg REC: 93 (30%- 105%) 

Uncert: +l-2.96 
TPU: +l-4.41 

QC 1203836063 428482004 DUI' 
Americium-24 1 u 0.2 17 u 0.07 13 pCi/g 

Uncert : +l-0.6 19 +l-0.424 RPO: 0 NIA 
TPU: +l-0.620 +l-0.424 RE R: 0.38 1 (0-2) 

** Americium-243 Tracer 20.8 15.5 14.7 pCilg REC: 71 (30%-105%) 

Uncert : +l-3.75 +l-3.46 
TPU: +l-5.49 +l-5 .09 

QC 1203836064 LCS 
Americium-24 1 19.3 18.2 pC ilg REC: 95 (80%-120%) 0712711709:37 

Uncert : +l-3.02 
TPU: +l-4.32 

** Americ ium-243 Tracer 20.6 17. 1 pCilg REC: 83 (30%- 105%) 

Uncert : +l-3. 19 
TPU: +l-4.72 

Batch 1684352 

QC 1203836065 MB 
Neptunium-23 7 u 0.0475 pCilg JXR5 07/27/1709:36 

Uncert: +l-0.2 13 
TPU: +l-0.2 13 

** Americi um-243 Tracer 2080 1880 pC ilg REC: 9 1 (30%- 105 %) 

QC 1203836066 428482004 DUI' 
Neptunium-237 u -0.00808 u 0.00222 pCilg 

Uncert : +l-0. 187 +l-0. 165 RP O: 0 NIA 
TPU: +l-0. 187 +l-0. 165 RER: 0.08 1 (0-2) 

** Americium-243 Tracer 2 100 2090 2070 pCilg REC: 99 (30%- 105%) 

QC 1203836067 LCS 
Neptunium-237 43.4 44.6 pCilg REC: 103 (80%-1 20%) 0712711709:37 

Uncert : +l-3.47 
TPU: +l-6.00 

** Americium-243 Tracer 2080 1900 pCilg REC: 92 (30%-105%) 
Batch 1684353 

QC 1203836073 MB 
Plutonium-238 u -0.132 pCilg JXR5 0712711709:37 

Uncert : +l-0.249 
TPU: +l-0.250 

Plutonium-2391240 u -0.02 19 pCi/g 

Uncert : +l-0.329 
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Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Alpha Spec 
Batch 1684353 

TPU: +/-0.329 
** Plutonium-242 Tracer 19.3 I I.S pCi/g REC: 60 (30%-10S%) 

Uncert: +/-2.86 
TPU : +/-4.20 

QC 1203836074 428482004 DUP 
Plutonium-238 u 0.0372 u 0.127 pCi/g 

Uncert: +/-0.207 +/-0.S69 RPO: 0 N/A 
TPU: +/-0.207 +/-0.S70 RER: 0.29 (0-2) 

Plutonium-239/240 u 0.074S u -0. 146 pCi/g 
Uncert: +/-0.2S4 +/-0.493 RPO: 0 N/A 

TPU: +/-0.25S +/-0.494 RER: 0.777 (0-2) 
** Plutonium-242 Tracer 19.S 16.3 7.17 pCi/g REC: 37 (30%-10S%) 

ncert: +/-2.31 +/-3.SS 
TPU: +/-3.46 +/-S.14 

QC 1203836075 LCS 
Plutonium-238 u 0.0973 pCi/g 07/27/ 1709:38 

Uncert: +/-0.274 
TPU : +/-0.274 

Plutonium-239/240 19.4 20.4 pCi/g REC: 10S (80%- 120%) 
Uncert: +/-2.77 

TPU : +/-4.1S 
** Plutonium-242 Tracer 19.3 16.7 pCi/g REC: 87 (30%- 10S%) 

Uncert: +/-2.70 
TPU: +/-3.97 

Batch 1684354 

QC 1203836076 MB 
Uran ium-233/234 u -0.0229 pCi/g JXRS 07/27/ 1709:29 

Uncert: +/-0.344 
TPU: +/-0.344 

Uranium-23S/236 u -0. 102 pCi/g 
Uncert: +/-0.308 

TPU : +/-0.309 
Uranium-238 u 0.032 1 pCi/g 

Uncert: +/-0.33S 
TPU: +/-0.336 

**Uranium-232 Tracer 20.6 13.2 pCi/g REC: 64 (30%-10S%) 
Uncert: +/-3.03 

TPU: +/-4.S6 
QC 1203836077 428482004 DUP 

Uranium-233/234 0.626 u 0.448 pCi/g 07/3 1/ 1713:37 
Uncert: +/-0.470 +/-0.447 RPO: 19 (0% - 100%) 

TPU: +/-0.4 78 +/-0.4S2 RER: 0.S31 (0-2) 
Uran ium-23S/236 u 0.0669 u -0.0252 pCi/g 

Uncert: +/-0.2S I +/-0.2 17 RPO: 0 IA 
TPU: +/-0.25 1 +/-0.2 18 RER: 0.543 (0-2) 

Uranium-238 0.678 0.S74 pCi/g 
Uncert : +/-0.466 +/-0.474 RPO: 17 (0% - 100%) 

TPU: +/-0.476 +/-0.48 1 RER: 0.301 (0-2) 
**Uranium-232 Tracer 20.8 19.7 17.7 pCi/g REC: 8S (30%-105%) 

Uncert: +/-2.40 +/-2.62 
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Parm name NOM Sample Qual QC Units QC Criteria Range Analyst Date Tim e 

Rad Alpha Spec 
Batch 1684354 

TPU: +l-3.73 +l-4.02 
QC 1203836078 LCS 

Uranium-2331234 22.7 pCilg 07127/1709:29 
Uncert: +l-2.88 

TPU : +l-4.51 
Uranium-2351236 1.73 pCilg 

Uncert: +l-0.92 1 
TPU : +l-0.958 

Uranium-238 26.5 24.2 pCilg REC: 92 (80%-120%) 
Uncert : +l-2.98 

TPU : +l-4.75 
**Uranium-232 Tracer 20.6 15.5 pCilg REC: 75 (30%- 105%) 

Uncert: +l-2.75 
TPU: +l-4.18 

Rad Gamma Spec 
Batch 1684390 

QC 1203836 156 MB 
Cesium- 137 u -0.00965 pCilg MXRI 0712511708:57 

Uncert: +l-0.03 1 
TPU : +l-0.03 13 

Coba lt-60 u 0.000574 pCilg 
Uncert : +l-0.0226 

TPU: +l-0.0226 
Europium- 152 u 0.0646 pCilg 

Uncert: +l-0.0622 
TPU: +l-0.0689 

Europium-154 u 0.0467 pCi/g 
Uncert: +l-0.0484 

TPU: +l-0.0529 
Europium- 155 u 0.00298 pCilg 

Uncert: +l-0.05 I 
TPU: +l-0.051 

QC 1203836 l57 428482006 DUP 
Cesium- 137 u 0.0 126 u 0.0119 pCilg 07127/1708:43 

Uncert : +l-0.0347 +l-0.0379 RPO: 0 NIA 
TPU : +l-0.0352 +l-0.0383 RER: 0.0264 (0-2) 

Cobalt-60 u -0.0175 u 0.0272 pCilg 

ncert : +l-0.045 1 +l-0.0327 RPO: 0 IA 
TPU: +l-0.0458 +l-0.035 RER: 1.52 (0-2) 

Europium- 152 u 0.025 u 0.0425 pCilg 

Uncert : +l-0.0859 +l-0.0969 RPO: 0 IA 
TPU : +l-0.0866 +l-0.0988 RER : 0.26 (0-2) 

Europium- 154 u -0.0 156 u 0.00906 pCilg 

Uncert: +l-0. 137 +l-0. 137 RPO: 0 NIA 
TPU: +l-0.137 +l-0.137 RER: 0.249 (0-2) 

Europium-155 u 0.0689 u 0.0949 pCilg 

Uncert: +l-0.084 1 +l-0. 11 3 RPO: 0 IA 
TPU: +l-0.0898 +l-0. 121 RER: 0.338 (0-2) 

QC 1203836 158 LCS 
Americium-24 1 489 523 pCilg REC: 107 (80%-120%) 0712511 709: 17 
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Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Gamma Spec 
Batch 1684390 

Uncert: +l-9.34 
TPU : +l-46.2 

Cesium- 137 176 174 pCilg REC: 99 (80%-120%) 

Uncert: +l-2.58 
TPU: +l-15.2 

Cobalt-60 144 144 pCilg REC: 100 (80%-120%) 

Uncert: +l-2.74 
TPU: +l- 14.7 

Europium-152 u -0.883 pCilg 

Uncert: +l-1 .24 
TPU : +l-1.30 

Europium-154 u 0.452 pCilg 

Uncert: +l-0.850 
TPU : +l-0.875 

Europi um-155 u -0.488 pCilg 

Uncert: +l-1.1 3 
TPU: +l- 1.15 

Rad Gas Flow 
Batch 1684816 

QC 1203837208 MB 

Total Strontium u -0.199 pCilg KSOI 0713 111711 :23 

Uncert: +l-0.268 
TPU: +l-0.268 

**Strontium Carrier 7.75 7.50 mg REC: 97 (40%-110%) 

QC 1203837209 428482006 DUP 
Total Strontium u -0. 159 u 0.341 pCilg 0712911710:47 

Uncert: +l-0.517 +l-0.620 RPO: 0 NIA 
TPU: +l-0.517 +l-0.626 RER: 1.21 (0-2) 

**Strontium Carrier 7.75 7.10 7.30 mg REC: 94 (40%-110%) 

QC 12038372 10 LCS 
Total Strontium 52.6 49. 1 pCilg REC: 93 (80%-120%) 0712911710:49 

Uncert: +l-2.48 
TPU: +l- 12.8 

**Strontium Carrier 7.75 7.30 mg REC: 94 (40%-1 10%) 

Rad Liquid Scintillation 
Batch 1684727 

QC 1203836935 MB 
Technetium-99 u 0.525 pCilg CXS7 0713011708:3 1 

Uncert: +l-1.81 
TPU: +l-1.81 

**Technetium-99m Tracer 4.22E+05 3.79E+05 CPM REC: 90 (30%- 105%) 
QC 1203836936 428197002 DUP 

Technetium-99 u -0.455 u 1.37 pCilg 0713011708:47 

Uncert: +l-l.75 +l-2.26 RPO: 0 NIA 
TPU: +l-1.75 +l-2.27 RER: 1.25 (0-2) 

**Technetium-99m Tracer 4.22E+05 3.84E+05 3.67E+05 CPM REC: 87 (30%- 105%) 
QC 1203836937 LCS 

Technetium-99 59.3 52.6 pCilg REC: 89 (80%-120%) 08101 11706:53 

Uncert: +l-3.56 
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Parmname NOM Sample Qual QC Units QC Criteria Range Analyst Date Time 

Rad Liquid Scintillation 
Batch 1684727 

TPU: +/-6.99 
**Techneti um-99m Tracer 4 .22E+05 3.46E+05 CPM REC: 82 (30%- 105%) 

Batch 1684890 

QC 1203837480 MB 
Nickel-63 u - 1.04 pCi/g TXJI 07/26/ 1721 :03 

Uncert: +/-3.86 
TPU : +/-3.86 

**N ickel Carrier 25.2 21.1 mg REC: 84 (40%- 110%) 

QC 120383748 I 428197002 DUP 
Nickel-63 u -5.74 u -2.56 pCi/g 07/26/ 1721 :35 

Uncert: +/-4.29 +/-4. 14 RPO: 0 N/A 
TPU : +/-4.29 +/-4.14 RER: 1.05 (0-2) 

**Nickel Carrier 25 .2 I 8.8 19.8 mg REC: 79 (40%- 11 0%) 

QC 1203837482 LCS 
Nicke l-63 255 233 pCi/g REC: 9 1 (80%-120%) 07/26/ 1722:06 

Uncert: +/-8.80 
TPU: +/-43.9 

**Nickel Carrier 25.2 20.3 mg REC: 8 1 (40%-110%) 
Batch 1684988 

QC 1203837768 MB 
Tritium u -3.8 1 pCi/g BXM4 07/26/ 1710:25 

Uncert: +/-11.6 
TPU: +/- 11.6 

QC 1203837769 4283 13001 DUP 
Tritium u -6.7 1 u -5.17 pCi/g 07/26/1710:47 

Uncert: +/-13 . 1 +/-11.5 RPO: 0 N/A 

TPU: +/- 13. 1 +/- 11.5 RER: 0. 173 (0-2) 

QC 120383 7770 4283 1300 1 MS 
Tritium 150 u -6.71 154 pCi/g REC: 103 (75 %- 125%) 07/26/ t707:55 

Uncert : +/-13.1 +/-33.4 
TPU: +/- 13. 1 +/-48.4 

QC120383777 I LCS 
Tritium 88.0 71.8 pCi/g REC: 82 (80%- 120%) 07/27/ 1707:44 

Uncert: +/-20.8 
TPU: +/-26.4 

Notes: 

TPU and Counting Uncerta inty are calculated at the 95% confidence level ( 1.96-sigma). 

The Qualifiers in this report are defined as fo llows: 

* Duplicate ana lys is not wi thin contro l limits 

+ Correlation coeffic ient for Method of Standard Additions (MSA) is < 0.995 

< Sample is below the EPA guidance level fo r Reactive Releasable Cyanide and/or Reactive Releasable Sulfide 

> Result greater than quan tifiable range or greater than upper limit of the ana lysis range 

A The TIC is a suspected aldo l-condensation product 

B The ana lyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the ID L/M DL (as appropriate). 

B The ana lyte was detected in both the assoc iated QC blank and in the sample. 

B The associated QC sample blank has a result >= 2X the MDA and, after corrections, result is >= MDA fo r this sample 
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