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Date: 09 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Volatile Organics - Sample Data Group (SDG) WSCF111251

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111251 prepared by
WSCF Analytical Laboratories. 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
B260H7 01/21/11 Water C 8260B
B260HS 01/21/11 Water C 8260B

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-K Decision Unit Remedial Investigation/Feasibility
Study, DOE/RL-2009-41, Rev. 0 (SAP). Appendices 1 through 6 provide the following
information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e 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 chilling to 4 degrees Celsius and acid
preservation with hydrochloric or sulfuric acid to pH <2.

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

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.

e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the matrix spike sample and laboratory control

sample accuracy limits are 80% to 120%. The limits for reported analytes not listed in the SAP
are specified by the DV procedure.

Surrogates
All surrogate recoveries were acceptable.

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

All MS/MSD recoveries were acceptable with the following exception.

The only 8260B MS/MSD analytes reported were 1,1-dichloroethene, benzene, chlorobenzene,
toluene and trichloroethene. Reported analytes not represented in the MS/MSDs were cis-1,3-
dichloropropene, trans-1,3-dichloropropene, methyl isobutyl ketone, 2-hexanone, acetone,
carbon disulfide, bromodichloromethane and methyl ethyl ketone. All sample results for these
non-represented analytes were non-detects and should be qualified as estimates and flagged
“ul.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions.

The only 8260B LCS analytes reported were 1,1-dichloroethene, benzene, chlorobenzene,
toluene and trichloroethene. Reported analytes not represented in the LCSs were cis-1,3-
dichloropropene, trans-1,3-dichloropropene, methyl isobutyl ketone, 2-hexanone, acetone,
carbon disulfide, bromodichloromethane and methyl ethyl ketone. All sample results for these
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non-represented analytes were non-detects and should be qualified as estimates and flagged
CCUJ.”

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, 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 (RPD) limits are £20%. The limits for reported analytes not
listed in the SAP are specified by the DV procedure.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.

e 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.

e 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.
e Completeness
SDG WSCF11251 was 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 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor deficiencies leading to qualification of sample results as estimates were due to non-
represented QC data for multiple analytes for all samples. See the table in Appendix 2 for a
listing of all affected sample results.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-41, Rev. 0, Sampling and Analysis Plan for the 100-K Decision Unit Remedial
Investigation/Feasibility Study, October 2009.
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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- — Indicates 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 data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification



Page 10 of 122

Volatile Organics Data Qualification Summary

SDG: WSCI111251

Reviewer: AQA

Project:
100 Area RI/FS

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methyl isobutyl ketone
2-Hexanone
Acetone
Carbon disulfide
Bromodichloromethane
Methyl ethyl ketone

uJ

B260H7, B260HS&

Non-represented
MS/MSD and LCS data

Comments: None




Page 11 of 122

Appendix 3

Annotated Laboratory Reports



Page 12 of 122

LSZLLLHOSM # dnoig

LGZLLL @l Hodey

€v80L°L¥00€

L1/60/€
H3

G¥ 40 61 8bed

8G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneueNY pojewls3 0} JusieAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N
‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X

‘eua)o Buniwi eAoqe pajoslap Jou Ing Joj pazAjeuy - N
“(Aluo SN/OD)sHwil| [013u00 Bpisino A1enodal GSIN/SIN - L

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N
1AW =< (703 J40) TOd > aMjeuy - 1
‘(S/D9) abuel uoneiqieo ay) Spaadxa uonelqied syl - J

*10}08} UOIINY|Ip Alepuooas e je pauodal sem ajAjeuy - g
I1dINVS PUe MNV1d 8U} Yjoq Ul pajosjep sem sjfjeuy - g

Jayienb aulu uey) siow s81edIpU| - +
J030e 4 Uonn|ig = 4d
pejebedold |e1o] = 13 4L
JsYlenp JINsay = DY
uondslsg wnwiuly = 1adn

ausyjaolojyolg

LL/9¢2/10 S b | 7/6n 1> n GGY-€2S-V1 0-65-0%S -Z'l lejoL
LL/92/1L0 S b l 7/6n 1> n GGY-€2S-V1 ,-02-0¢€l saus|AX [ejoL
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 y-81-L¢L auayjsolojyoena]
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 L-8¥-pCl dueyduwololyoowoliqig
LL/9¢2/10 S b l 7/6n 1> n GGY-€2G-V1 L-01-801L rn @uody [Aingost Auie N
LL/9¢2/10 S b l 7/6n 1> n GGy-€2S-V1 ¢-90-201 auey}s040|yd1a-z°L
auadoudolojyaiq

LL/9¢2/10 S b l 7/6n 1> n GGY-€2G-V1 9-¢0-19001 rn -¢'l-suen
auadoudolojyaiq

LL/92/10 S b l 7/6n 1> n GGY-€2G-V1 G-10-1900} rn -€°1-SI0
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-¢v-001 auallis
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 y-L¥-001 auazuaqiAy}3
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-ve-G. aueyys0i0|ydIa-L°)
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 /-06-801 9UsZuUaqolIoIyd
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 €-88-801 suan|o]
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 ceVr-LL suazusg
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 9-10-61 suay}soIoyduL
LL/92/10 S 3 l 7/6n 1> n GGP-€2S-V1 ¥-GE-GL auayjg040|ydIa-L -}
90928 9¥8-MS

LL192/10 daid 09Z8
pazdjeuy 10d glel)] E 4] spun }insay [9)-] POYIsiN # SV paw.iojiad 3sa]
LL/LZ/LO  P3AI23Y /H09zg @l ddwes

LL/LZ/L0 pajdweg 80Z-01L4 #4VS

d3LVM X1en L00LGZLLL  #9ldweg

so|lle|oA ‘oluebip juswipedaq

LGCLLLAOSM # dnoug fioaN [eeyaN - uonueny

Moday sjinsay |eonhjeuy JOSM




Page 13 of 122

LSZLLLHOSM # dnoig

LGZLLL @l Hodey

€v80L°L¥00€

L1/60/€
H3

G 40 0Z 8bed

6G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneueNY pojewls3 0} JusieAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N
‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X

‘eua)o Buniwi eAoqe pajoslap Jou Ing Joj pazAjeuy - N
“(Aluo SN/OD)sHwil| [013u00 Bpisino A1enodal GSIN/SIN - L

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N
1AW =< (703 J40) TOd > aMjeuy - 1
‘(S/D9) abuel uoneiqieo ay) Spaadxa uonelqied syl - J

*10}08} UOIINY|Ip Alepuooas e je pauodal sem ajAjeuy - g
I1dINVS PUe MNV1d 8U} Yjoq Ul pajosjep sem sjfjeuy - g

Jaiiienb auju uey) alow sayedlpu| - +
Jojoe uonnjia = 4d
pajebedold |e10] = 3 4L
Jsylenp nssy = OY
uonosleQ WnwiuliN = 7an

ausyaolojyoig

LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-09-951 -Z'l-suen
aueylaoiojyoea]

LL/92/1L0 S b l 7/6n 1> n GGY-€2S-V1 S-¥€-6. AN
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 G-00-61 SUBYIS0IOIYOLL-Z L )
LL/9¢2/10 S b l 7/6n 1> n GGy-€2S-V1 €-€6-8/ rn  auody [Ayse |Auls
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 G-18-81 auedouidoio|yoig-z‘L
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 ¥-/¢-G/rNaueyjawolojydlpowolqg
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¢-G¢-G. uuojowolg
LL/92/10 S b l 7/6n 1> n GGY-€2G-V1 0-GL-SZ rn SpyInsip uoqgle)
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¢60-G. apLojyd ausjAyia
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¥-10-G. apLoyd JAUIA
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-00-G. suey}L040|yo
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 €18V, sueyjawololyo
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 6-€8-v. sueyjswowo.g
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 9-6G-1. SUBYIB0IOIYOLL - L )
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-99-19 wuojololyo
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2G-V1 L-¥9-29 rn U0}y
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2G-V1 9-8/-16S rn suouexsH-g
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-€¢-99 9plojydeI}8) Uuoqle)
pazfjeuy 10d glel)] E 4] spun }insay [9)-] POYIsiN # SV paw.iojiad 3sa]
LL/LZ/LO  P3AI23Y /H09zg @l ddwes

LL/LZ/L0 pajdweg 80Z-01L4 #4VS

d3LVM X1en L00LGZLLL  #9ldweg

so|lle|oA ‘oluebip juswipedaq

LGCLLLAOSM # dnoug fioaN [eeyaN - uonueny

Moday sjinsay |eonhjeuy JOSM



Page 14 of 122

LSZLLLHOSM # dnoig
LGZLLL @l Hodey
€v80L°L¥00€

G{ 40 | ¢ 8bed

6G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneyUEND pajewNST 0} JusjeAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N Jaylenb auju ueyy aiow ssjedIpU| - +

1AW =< (703 J0) TO0d > 8¥hjeuy - ¢ Jojoe4 uonn|ig = 4@

‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X (SIN/D9D) abuel uoneiqijed ay) spaadxa uolelqijed ay] - 3 Umwmmmaol_n_ |elol =3 41
"elUa}0 Buniwi| 8A0ge pajos)ep Jou INg Joj pazAjeuy - N "10JoB} uonNyip Alepuooas e je pauodal sem afjeuy - g Jallen jjnsey = DY
“(Aluo SIN/OD)sHWI| [013U0d Bpisino A1enooal GSIN/SIN - L ITdINVS PUe YNVYTId U3 Ulog Ul pejos)op sem sjhjeuy - g uondslsg wnwiuly = 1adn
L1/9¢/10 ] L l 7/6n 1> n GGY-€2G-Vl Z-6G-9G|L  8usyje0io|ydig-g‘L-sid
pazAjeuy 10d 1AaiN 4d sjun M3 dl }nsay [9)°] POYisiN # SVO paw.ioliad }sal
LL/L2/L0 P3AI9J33Y /H09z9 QI 9|dweg
LL/L2/L0 pajdweg 80¢-0l4 #4VS
d31VM XLjeN LooLsclLLL # 9|dweg
so|lle|oA ‘oluebip juswipedaq
Aj@aN [eeyal uoljuay
LGZLLL4OSM # dnouo 199N ISEHoI v

Moday sjinsay |eonhjeuy JOSM



Page 15 of 122

LSZLLLHOSM # dnoig

LGZLLL @l Hodey

€v80L°L¥00€

1 1/60/€
H3
G 40 zZ 8bed

6G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneueNY pojewls3 0} JusieAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N
‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X

‘eua)o Buniwi eAoqe pajoslap Jou Ing Joj pazAjeuy - N
“(Aluo SN/OD)sHwil| [013u00 Bpisino A1enodal GSIN/SIN - L

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N
1AW =< (703 J40) TOd > aMjeuy - 1
‘(S/D9) abuel uoneiqieo ay) Spaadxa uonelqied syl - J

*10}08} UOIINY|Ip Alepuooas e je pauodal sem ajAjeuy - g
I1dINVS PUe MNV1d 8U} Yjoq Ul pajosjep sem sjfjeuy - g

Jayienb aulu uey) siow s81edIpU| - +
J030e 4 Uonn|ig = 4d
pejebedold |e1o] = 13 4L
JsYlenp JINsay = DY
uondslsg wnwiuly = 1adn

ausyjaolojyolg

LL/9¢2/10 S b | 7/6n 1> n GGY-€2S-V1 0-65-0%S -Z'l lejoL
LL/92/1L0 S b l 7/6n 1> n GGY-€2S-V1 ,-02-0¢€l saus|AX [ejoL
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 y-81-L¢L auayjsolojyoena]
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 L-8¥-pCl dueyduwololyoowoliqig
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 L-01-801 rn @uoyay [Aingost |Ayie N
LL/9¢2/10 S b l 7/6n 1> n GGy-€2S-V1 ¢-90-201 auey}s040|yd1a-z°L
auadoudolojyaiq

LL/9¢2/10 S b l 7/6n L> n GGY-€2G-V1 9-¢0-19001 rn -g'|-suen
auadoudolojyaiq

LL/92/10 S b l 7/6n 1> n GGY-€2G-V1 G-10-1900} rn -€°1-SI0
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-¢v-001 auallis
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 y-L¥-001 auazuaqiAy}3
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-ve-G. aueyys0i0|ydIa-L°)
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 /-06-801 9UsZuUaqolIoIyd
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 €-88-801 suan|o]
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 ceVr-LL suazusg
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 9-10-61 suay}soIoyduL
LL/92/10 S 3 l 7/6n 1> n GGP-€2S-V1 ¥-GE-GL auayjg040|ydIa-L -}
90928 9¥8-MS

LL192/10 daid 09Z8
pazdjeuy 10d glel)] E 4] spun }insay [9)-] POYIsiN # SV paw.iojiad 3sa]
LL/LZ/LO  P3AI23Y 8H09zd @l 3dwes

LL/LZ/L0 pajdweg 80Z-01L4 #4VS

d3LVM X1en 2o0olszilL  #9ldwes

so|lle|oA ‘oluebip juswipedaq

LGCLLLAOSM # dnoug fioaN [eeyaN - uonueny

Moday sjinsay |eonhjeuy JOSM




Page 16 of 122

LSZLLLHOSM # dnoig

LGZLLL @l Hodey

€v80L°L¥00€

L1/60/€
H3

G¥ 0 £ abed

6G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneueNY pojewls3 0} JusieAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N
‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X

‘eua)o Buniwi eAoqe pajoslap Jou Ing Joj pazAjeuy - N
“(Aluo SN/OD)sHwil| [013u00 Bpisino A1enodal GSIN/SIN - L

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N
1AW =< (703 J40) TOd > aMjeuy - 1
‘(S/D9) abuel uoneiqieo ay) Spaadxa uonelqied syl - J

*10}08} UOIINY|Ip Alepuooas e je pauodal sem ajAjeuy - g
I1dINVS PUe MNV1d 8U} Yjoq Ul pajosjep sem sjfjeuy - g

Jaiiienb auju uey) alow sayedlpu| - +
Jojoe uonnjia = 4d
pajebedold |e10] = 3 4L
Jsylenp nssy = OY
uonosleQ WnwiuliN = 7an

ausyaolojyoig

LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-09-951 -Z'l-suen
aueylaoiojyoea]

LL/92/1L0 S b l 7/6n 1> n GGY-€2S-V1 S-¥€-6. AN
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 G-00-61 SUBYIS0IOIYOLL-Z L )
LL/9¢2/10 S b l 7/6n 1> n GGy-€2S-V1 €-€6-8.rn  auody [Ayie |Auls |y
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 G-18-81 auedouidoio|yoig-z‘L
LL/9¢2/10 S b l 7/6n 1> n GGY-€2G-V1 ¥-,¢-G/rnaueyiswiolojydipowolg
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¢-G¢-G. uuojowolg
LL/92/10 S b l 7/6n 1> n GGY-€2G-V1 0-Gl-g.rn SpyInsip uoqgle)
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¢60-G. apLojyd ausjAyia
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 ¥-10-G. apLoyd JAUIA
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-00-G. suey}L040|yo
LL/9¢2/10 S b l 7/6n 1> n GGY-€2S-V1 €18V, sueyjawololyo
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 6-€8-v. sueyjswowo.g
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2S-V1 9-6G-1. SUBYIB0IOIYOLL - L )
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 €-99-19 wuojololyo
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2G-V1 L-¥9-29 rn U0}y
LL/9¢2/1L0 S b l 7/6n 1> n GGY-€2G-V1 9-82-16G N SuouexsH-¢
LL/92/10 S b l 7/6n 1> n GGY-€2S-V1 G-€¢-99 9plojydeI}8) Uuoqle)
pazfjeuy 10d glel)] E 4] spun }insay [9)-] POYIsiN # SV paw.iojiad 3sa]
LL/LZ/LO  P3AI23Y 8H09zd @l 3dwes

LL/LZ/L0 pajdweg 80Z-01L4 #4VS

d3LVM X1en 2o0olszilL  #9ldwes

so|lle|oA ‘oluebip juswipedaq

LGCLLLAOSM # dnoug fioaN [eeyaN - uonueny

Moday sjinsay |eonhjeuy JOSM



Page 17 of 122

LSZLLLHOSM # dnoig
LGZLLL @l Hodey
€v80L°L¥00€

G 40 $¢ 8bed

6G:20:61 1102 ‘60 Arenigo4

(703) Hwi voneyUEND pajewNST 0} JusjeAinbs st TOd
“S}iWI| [043U0D BpIsino Alanodal QSN Jo/pue SN - N
‘9Aljelleu Jo/pue |Iejop JUSWWOo 893G - Z 10 A‘X

‘eua)o Buniwi eAoqe pajoslap Jou Ing Joj pazAjeuy - N

(Ajuo SN/DD)ydJess Aleiqi| SN UO paseq 9oUspIAS pawnsald - N Jaylenb auju ueyy aiow ssjedIpU| - +

1AW =< (703 J0) TO0d > 8¥hjeuy - ¢ Jojoe4 uonn|ig = 4@

‘(S/D9) abuel uoneiqieo ay) Spaadxa uonelqied syl - J Umwmmmaot_n_ |elol =443 4.1

*10}08} UOIINY|Ip Alepuooas e je pauodal sem ajAjeuy - g

Jayllenp }nsay = OY

“(Aluo SIN/OD)sHWI| [013U0d Bpisino A1enooal GSIN/SIN - L ITdINVS PUe YNVYTId U3 Ulog Ul pejos)op sem sjhjeuy - g uonoaleg wnwiuliy = 1diN
L1/9¢/10 g I L 7/6n L> n QG-€25-v1 Z-6G-9G1  @uayjlsolojydig-gL-sio
pazAjeuy 10d 1A 4a sjyun 3 dl }jnsay [9)}3] PoylaiN # SVD pauwiojiad 3s8L
LL/1L2/1L0 PaAlIaday 8H09Z9 al |dwes
LL/L2/Lo pajdwes 80¢-014 #d4VS
H3ILVM XuenN cooLscilL # 9|dweg
so|lle|oA ‘oluebip juswipedaq
Al@aN [oeyol uonuay
LGZLLLHOSM # dnoig 199N [SELoIN v

Moday sjinsay |eonhjeuy JOSM



Page 18 of 122

Appendix 4
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Narrative
Attachment 2
Narrative
WSCF111251
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Starement of
Work (SOW), Modification No. 2 to Agreement 36387, Release 3, "F'H WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalitics, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was not stamped “CED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B - Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

e Sulfate — Matrix Spike and/or Matrix Spike Duplicate recoveries are outside established
laboratory limits. Affected sample results in this batch were “N” flagged.

o All other applicable QC controls are within the established limits.

1

February 09, 2011 19:02:57 Page 5 of 45 3004.1.1084.3

Report ID: 111251
Group # WSCF 111251
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Narrative

Attachment 2
Narrative
WSCF111251

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

e Manganese — Exceeded spiking levels by a factor of 4. Spike recoveries and associated
RPDs arc¢ not valid.

o All other applicable QC controls are within the established limits.

Organic Comments

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Tritium), Blank and Laboratory Control Sample were analyzed with
this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Tritium:

= All applicable QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

February 09, 2011 19:02:57 Page 6 of 45 3004.1.1084.3

Report ID: 111251
Group # WSCF111251
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Rev. 0, Chg. 0 GRP-GD-003 Page 358 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

Appendix A - Chemical Data Validation Checklist

VALIDATION

LEVEL: A B @ D E
PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-003
VALIDATOR: Eyda Hergenreder | LAB: \WSCF DATE: 03-09-2011

SDG: WSCF111251

ANALYSES PERFORMED

SW-846 8260 SW-846 8260 | SW-846 8270 SW-846 8270
X (TCLP) (TCLP)

SAMPLES/MATRIX Water samples
SDG WSCF111251: B260H7, B260H8

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSeNnt?.......oo i Yes N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 359 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable? ...........coo i, Yes
Initial calibrations aCCePIabIE? ........o i Yes
Continuing calibrations acceptable? ..........coo s Yes
STANAArdS traCeabIE? .......cvee e e Yes
STANAArAS EXPIrEA? ... Yes
Calculation check acCeptable? .........o e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (LeVels D, E) ...oocuiiiiiiieieee e Yes No
Calibration blank results acceptable? (Levels D, E) ....oooiiiiiiiiiiiieie e Yes No o
Laboratory blanks analyZed? ... e No N/A
Laboratory blank results acCeptable? ... No N/A
Field/trip blanks analyzed? (Levels C, D, E) ..coouiiiiiiiiie et Yes No
Field/trip blank results acceptable? (Levels C, D, E) ....ooocueiiiiiiiiiiiiieieeeee e Yes No Qm
Transcription/calculation errors? (Levels D, E) ......cooiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 360 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyZed? ..........ccooeieiiieiiee e No N/A
Surrogate/system monitoring compound recoveries acceptable?........cccocvvviiciiieiiciiee e No N/A
Surrogates traceable? (Levels D, E) ... e Yes No
Surrogates expired? (LEVEIS D, E) ...cooo i Yes No .
MS/MSD samples analyzed?.............cooeoiiiiiiiiiii No N/A
MS/MSD results acceptable?..........ooii e No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No
MS/MSD standards? (LEVEIS D, E) ....eeeiiiiiiiie e Yes No o
LCS/BSS samples @nalyZed? .........ooouiiiiiiiiiieeiie ettt s No N/A
LCS/BSS results aCCeptable? ...... ..o it No N/A
Standards traceable? (LeVEIS D, E) .....eo i Yes No
Standards expired? (LEVEIS D, E) ...oeeiiiiiiei et Yes No
Transcription/calculation errors? (LeVelS D, E) ....ooviiiiiiiiiiie e Yes No .
Performance audit sample(s) analyZed? .......cooo i Yes No @
Performance audit sample results acceptable?..........ccoi e Yes No
Comments:

Lack of MS/MSD and LCS data for cis-1,3-dichloropropene, trans-1,2-dichloropropene, 4-methyl-2-
pentanone, 2-hexanone, acetone carbon disulfide, bromodichloromethane and methyl ethyl ketone.

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 361 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

5. PRECISION (Levels C, D, and E)

MS/MSD samples @NalyZEA7 .........ei ittt ettt e e rnre e sbe e e nneead No N/A
MS/MSD RPD values acceptable? ..........oi ittt No N/A
MS/MSD standards NIST traceable? (Levels D, E) ...coooeeiiiiiiiie e Yes No

MS/MSD standards expired? (Levels D, E) .....ooooiiiii e Yes No

Field duplicate RPD values acceptable? ... Yes No
Field split RPD values acceptable? ..........oo i Yes No
Transcription/calculation errors? (LeVels D, E) ....oovoiiiiiiiii e Yes No @

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyZEA? ... e Yes
Internal standard areas acceptable?....... .o Yes
Internal standard retention times acceptable? ... Yes
STANAArdS traCeaBIE? .......ouee e Yes
STANAArdS EXPIrEA? ... e Yes
Transcription/CalCulation ©ITOrS? ........oocvi e e Yes
Comments:

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 362 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

7. HOLDING TIMES (all levels )

Samples properly preserved'7 No N/A

Sample holding times acceptable? No N/A

Comments: None

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)

Compound identification acceptable? (Levels D, E) ..o Yes No
Compound quantitation acceptable? (Levels D, E) ....cooocveeiiiciiiiiiiiee e Yes No
Results reported for all requested analySES?.........uuviiiiiiiiiiiie i) No N/A
Results supported in the raw data? (Levels D, E) ...cooceiiiiiiiiieii e Yes No
Samples properly prepared? (Levels D, E) ..o Yes No
Laboratory properly identified and coded all TIC? (Levels D, E) .....eeeiiiieiiiiiieiiiieeeeeeeeee Yes No o
Detection limits meet RDL’7 No N/A
Transcription/calculation errors? (LeVels D, E) ....oov i Yes No ‘m

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 363 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrMEA? ... .o ittt ettt rae e s bt e e ae e e sabe e e nee e sabeeeneeas Yes No /N/A
GPC CheCK PeIfOIMEA? ... ettt et e b e st ae e e sab e e sbe e e sareesareas Yes No/[N/A
GPC check recoveries acceptable?...... ..o s Yes No| N/A
GPC calibration performMed?..... ..o it e e Yes Nof N/A
GPC calibration check performed? ..........oo e Yes No N/A
GPC calibration check retention times acceptable? ... Yes Ng N/A
Check/calibration materials traceable? ... Yes No| N/A
Check/calibration materials EXpired?.......c.eoo e Yes No| N/A
Analytical batch QC given similar CleanuUP?........coveeiiieiiiie e Yes No|N/A
Transcription/Calculation ErrOrs?.........oo i Yes No \\/
Comments:

Comments (attach additional sheets as necessary): None

Before each use, ensure this copy is the most current version.
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Date: 09 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Inorganics - Sample Data Group (SDG) WSCF111251

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111251 prepared by
WSCF Analytical Laboratories. 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
B260H7 01/21/11 Water C 200.8
B260HS 01/21/11 Water C 200.8

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-K Decision Unit Remedial Investigation/Feasibility
Study, DOE/RL-2009-41, Rev. 0 (SAP). Appendices 1 through 6 provide the following
information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e 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 [CP metals are analysis within 180 days of sample
collection, and the holding time requirement for mercury is analysis within 28 days of sample
collection. Sample preservation requires acid preservation with nitric acid to pH <2.

The samples were analyzed within the prescribed holding times and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.



Page 37 of 122

Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample
results, and ICP-AES interference check sample results. According to the SAP, the matrix spike
sample and laboratory control sample accuracy limits for ICP analytes are 80% to 120%. For
Hg, the matrix spike sample accuracy limits are 80% to 120%, and the laboratory control sample
accuracy limits are ones specified by the DV procedure. The limits for reported analytes not
listed in the SAP are specified by the DV procedure. 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.

Laboratory 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.

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, field split
sample results, and ICP serial dilution 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 (RPD) limits are £20%.
The limits for reported analytes not listed in the SAP are specified by the DV procedure.
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MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for validation.

Field Split Samples

No field splits were submitted for validation.

ICP Serial Dilution Samples

ICS serial dilution data was not included in the data package. Sample results should not be
qualified based on this.

e ICP-MS Internal Standards

The analysis of ICP-MS internal standards is used to determine the existences and magnitude of
instrument drift and physical interferences. The criteria for evaluation of internal standard
results apply to all samples (including QC) analyzed during the analytical run, beginning with

the calibration.

ICP-MS internal standards data was not included in the data package. Sample results should not
be qualified based on this.

e 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.

e Completeness

SDG WSCF111251 was 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 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-41, Rev. 0, Sampling and Analysis Plan for the 100-K Decision Unit Remedial
Investigation/Feasibility Study, October 2009.
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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- — Indicates 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 data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Inorganic Data Qualification Summary

' . ) Project:
SDG: WSCF111251 Reviewer: AQA 100 Area RI/FS Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Metals None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Narrative
Attachment 2
Narrative
WSCF111251
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Starement of
Work (SOW), Modification No. 2 to Agreement 36387, Release 3, "F'H WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalitics, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was not stamped “CED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B - Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

e Sulfate — Matrix Spike and/or Matrix Spike Duplicate recoveries are outside established
laboratory limits. Affected sample results in this batch were “N” flagged.

o All other applicable QC controls are within the established limits.

1

February 09, 2011 19:02:57 Page 5 of 45 3004.1.1084.3

Report ID: 111251
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Narrative

Attachment 2
Narrative
WSCF111251

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

e Manganese — Exceeded spiking levels by a factor of 4. Spike recoveries and associated
RPDs arc¢ not valid.

o All other applicable QC controls are within the established limits.

Organic Comments

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Tritium), Blank and Laboratory Control Sample were analyzed with
this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Tritium:

= All applicable QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

February 09, 2011 19:02:57 Page 6 of 45 3004.1.1084.3

Report ID: 111251
Group # WSCF111251
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Rev. 0, Chg. 0 GRP-GD-003 Page 378 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

VALIDATION
LEVEL: A B @ D E

PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-003

VALIDATOR: Eyda Hergenreder | LAB: WSCF DATE: 03-09-2011
SDG: WSCF111251

ANALYSES PERFORMED

SW-846/ICP | SW- SW-846/Hg EPA 200.8
846/GFAA , X

SAMPLES/MATRIX Water samples

SDG WSCF111251: B260H7, B260H8

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSeNnt?.......o.o i e Yes N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 379 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all iINStrUMENtS?........cuii i Yes
Initial calibrations aCCePIabIE? .......cc i e Yes
ICP interference checks acCeptable? ... i Yes
ICV and CCV checks performed on all inStruments? ... Yes
ICV and CCV checks acceptable?.........oooiiiiiiiie e Yes
StANAArds traCeaBIET ..... . et e e aare e Yes
STANAArdS EXPIrEA? ... e Yes
Calculation check acceptable? ... ..o e Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ......cccccoeveiieennnee Yes No

ICB and CCB results acceptable? (Levels D, E).....cooviiiiiiiiieeee e Yes No .

Laboratory blanks @nalyZed? .........ccouii ittt No N/A
Laboratory blank results acceptable? ... No N/A
Field blanks analyzed? (Levels C, D, E) ..o Yes No @
Field blank results acceptable? (Levels C, D, E) ..c..ooiiiiiiiiiiieie e Yes No @
Transcription/calculation errors? (LeVels D, E) ....oovoiieiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 380 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed'? No N/A
MS/MSD results aCCePabIE?........coi ittt No N/A
MS/MSD standards NIST traceable? (Levels D, E) .....ccoooiiiiiiiiiie e Yes No
MS/MSD standards expired? (Levels D, E) .....ooooiiiiii e Yes No
LCS/BSS samples @nalyZed? .........coouiiiiiiiieeeiie ettt No N/A
LCS/BSS results aCCeptable? ...... ..o No N/A
Standards traceable? (LeVEIS D, E) ..o Yes No
Standards expired? (LeVelS D, E) ..c.ouei i e e Yes No
Transcription/calculation errors? (Levels D, E) ......oooiiiiiiiiieeeee e Yes No o
Performance audit sample(s) analyZed? .........c.oo i e Yes No @
Performance audit sample results acceptable? ... Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 381 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

5. PRECISION (Levels C, D, and E)

Duplicate RPD values aCcCeptable?.........cooiiiiiiiiii ettt No N/A
Duplicate results aCCePabIE? .......coii it No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No
MS/MSD standards expired? (Levels D, E) .....ooooiiiiii e Yes No

Field duplicate RPD values acceptable? ... e Yes No
Field split RPD values acceptable? ... e Yes No
Transcription/calculation errors? (LeVelS D, E) ....ooviiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.



Page 59 of 122

Rev. 0, Chg. 0 GRP-GD-003 Page 382 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? ..........oo i e Yes
ICP serial dilution %D values acceptable? ... Yes
ICP post digestion SPIKe reqUIrEA? .........eii it snee e Yes
ICP post digestion spike values acceptable?..........ooo i Yes
StANAArds traCeabIET? ...t e e e e naae e e e Yes
STANAArAS EXPIrEA? ...t Yes
Transcription/CalCulation ©ITOIS? ........oocii et Yes
Comments:

7. HOLDING TIMES (all levels)

Samples Properly PreSEIVEAT ... .o et e e e s e e s e e e No N/A

Sample holding times acceptabI? .......oo i No N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 383 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

8. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySEs?........cuui it e No N/A
Results supported in the raw data? (Levels D, E) ....oociiiiiiiiiiiiiiee e Yes No
Samples properly prepared? (Levels D, E) ..o Yes No
Detection limits MEet RDL?.....coo e No N/A
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiiei e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Date: 09 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: General Chemistry - Sample Data Groups (SDGs) WSCF103042 and WSCF111251

INTRODUCTION

This memorandum presents the results of data validation for SDGs WSCF103042 and
WSCF111251 prepared by WSCF Analytical Laboratories. 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
B25YRS 11/17/10 Water C 7196A (Cr VI)
B27736 11/17/10 Water C 7196A (Cr V])
B260H7 01/21/11 Water C 300.0
B260HS 01/21/11 Water C 300.0

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-K Decision Unit Remedial Investigation/Feasibility
Study, DOE/RL-2009-41, Rev. 0, (SAP). Appendices 1 through 6 provide the following
information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2.  Summary of Data Qualification

Appendix 3.  Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e 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 are 24 hours for chromium(VI) and 48 hours for all
anions. Sample preservation requires chilling to 4 degrees Celsius.

The samples were analyzed within the prescribed holding times and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for validation.
Field Blanks

No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the matrix spike sample and laboratory control sample accuracy
limits are 80% to 120% for all anions. For chromium (VI), the matrix spike sample accuracy
limits are 80% to 120% and the laboratory control sample accuracy 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 WSCF111251, the MS and MSD recoveries for sulfate were below the lower
acceptance limit. The sulfate results for samples B260H7 and B260H8 were detects and should
be qualified as estimates and flagged “J.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field
duplicate sample results, 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 (RPD) limits are £20%.
The RPD limits for reported analytes not listed in the SAP are specified by the DV procedure.
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MS/MSD Samples

All MS/MSD RPD values were acceptable.

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.
e 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.
o Completeness

SDGs WSCF103042 and WSCF111251 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 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor deficiencies leading to qualification of the sulfate results for samples B260H7 and
B260HS as estimates were due to an MS/MSD infraction.

REFERENCES

GRP-GD-003, Rev. 0, Change 0, Data Validation for Chemical Analyses, August 2010.

DOE/RL-2009-41, Rev. 0, Sampling and Analysis Plan for the 100-K Decision Unit Remedial
Investigation/Feasibility Study, October 2009.
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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- — Indicates 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 data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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General Chemistry Data Qualification Summary

SDGs:

. Project:
WSCF103042, Reviewer: AQA Page 1 of 1
WSCF111251 100 Area RI/FS
Analyte(s) Qualifier Samples Affected Reason
Sulfate J B260H7, B260HS Low MS/MSD

recoveries

Comments: None




Page 73 of 122

Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Narrative

Attachment 2

Narrative
WSCF103042

Introduction

Two (2) S&GRP samples were received at the WSCF Laboratory on November 17, 2010. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, "FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER. ™

The narrative (Attachment 2) will address sample characteristics. analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

[t should be noted that the attached chain of custody was not stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.e., B, D, U and J) may be applicable to this report, as
appropriate

e B —Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J—Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments
Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

¢ Batch QC 170034 analyzed on sample# B25YRE (103042001)

All QC controls are within the established limits.

December 01, 2010 20:12:22 Page 5 of 17 3004.1.1084.3

Report ID: 103042
Group # WSCF103042
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Narrative

Attachment 2

Narrative
WSCF103042

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Relecase ofthe data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services represenlative as verilied by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

(3]
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Narrative
Attachment 2
Narrative
WSCF111251
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Starement of
Work (SOW), Modification No. 2 to Agreement 36387, Release 3, "F'H WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalitics, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was not stamped “CED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B - Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

e Sulfate — Matrix Spike and/or Matrix Spike Duplicate recoveries are outside established
laboratory limits. Affected sample results in this batch were “N” flagged.

o All other applicable QC controls are within the established limits.

1
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Attachment 2
Narrative
WSCF111251

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

e Manganese — Exceeded spiking levels by a factor of 4. Spike recoveries and associated
RPDs arc¢ not valid.

o All other applicable QC controls are within the established limits.

Organic Comments

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Tritium), Blank and Laboratory Control Sample were analyzed with
this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Tritium:

= All applicable QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.
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| SAMPLING LOCATION
C7694; 1023
ICE CHESTNO.

NI

Waste Sampling & Charatterization

A MATRIC" pOSSIBLE SAMPLE HAZARDS/ REMARKS
| BL=Drum | Cortains Radicactive Material at concentrations

Linuids that maty or may not be regulsted for

CHAIN OF WSI'O.D.\‘ISNMPLE ANALYSIS REQUEST

F10-208-280
ANY CONT E NO. PROJECT COORDINA
COMPANY CONTACT TELEPHONE NO JECT COORDINATOR R —
DYEKMAN, DL 3/3-2530 DYEKMAN, DL
ﬁmlﬂ DESIGNATION | SAF NO. AIR QUALITY

100 Area Remecial Investigation/Feasiniity Analysis - 100 KR-4 Grourewat  F10-208
FIELD LOGBOOK NO. i\l:'l'l.] AL SAMPLE nzm? coa

METHOD OF SHIPMENT

lpace 1 oF 1 i
Data Turnaround
(1 ¥y36Days/30 Days

N

i \\l‘lki'i

D&=Drum transportation per 49 CFR [ IATA Dangerous
Solids Gopds Regulations but are not re'essable per
b=L;'d | DOE Order 5400.5(1990/1993)
5500
SE~Segiment |
| T-Tiswe
VsVegetanon 5
et 11125 |
WL Wipe |
X=Other | SPECIAL HANDLING AND/OR STORAGE

SAMPLE NO. MATRIX* | SAMPLE DATE | SAMPLE ‘I'IHE

| wen deln o
CHAIN OF POSSESSION SIGN/ PRINT NAMES
RALINQUISHED BY/REMOV DATE(TIME _ ' RECEIVED BY/STORED

A Coe i 72 :’fﬁ/l‘! { 50) VAR
n!unquun:n BY/R DATE/TIME RECEIVED BY/!
| RELINQUISKED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN
RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN
RELINQUISHED BY/REMOVED FROM DATE/TIME RECEIVED BY/STORED IN
RELINQUISHED BY/REMOVED FROM DATEfTIME  RECEIVED BY/STORED IN

LABORATORY | RECHIVED &Y

SECTION
FINALSAMPLE  DISPOSAL METHOD
DISPOSITION

DATE/TIME

DATE/TIME

DATE/TIME
DATE/TIME

DATE[TIME

MNE-Al- 523 3 /¥ I 24 SV0UHESIU GUVERNMEN T VEHICLE
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NA Nik
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<XCnnkAr o —— T
HOLDING TIME 14 D= G Menlba 20 Dy | 48 Hrwrs G Marities G Months
TYPE OF CONTAINER s i © : | e e
3 1 1 1 7 1
NO. OF CONTAINER(S) *
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SAMPLE ANALYSIS Pyl ey e AT
RIFS): J ['iﬂlLI'T[ﬂ\S Avea RUFS), A '-:‘/S:— v o

SPECIAL INSTRUCTIONS

TE i m) ** The laboratory is to report all TICs for Method 8260,00** The CACN
J‘; 2[{ ®,¢ 02 for all analytical work at WSCF laboratory fs 401697ES20.07%* The 100
AT TIME

Area S&GRP Characterization and Monitoring Sampling and Analysis GKI
applies to this SAF.

(1) ICP/MS - 200.8 (100 Area RI/FS); ICP/MS - 200.8 (Add-on)
{Uranium};
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DISPOSITION

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

F10-208-281 [PAGE 1 OF 1

COLLECTOR COMPANY CONTACT TELEPHONE NO. | PROJECT COORDINATOR S,
{ DYEKNAN, DL 372.253¢ DYEKMAR, DL Data Turnaround
WA LG O i D
SAMPLING LOCATION PROJECT DESIGNATION | SAFNO. AR QuALTTY | 530 375-"}?3\'5
7694, 1024 100 Area Remedial Investzation/Feasiabity Analysis - 100-KR-4 Groundwat  F10-208 - !
ICE CHEST NO. // / FIELD LOGBOOK NO. ACTUAL snn;;le DEPTH | COA METHOD OF SHIPMENT “ t! I?’ )
- ~ 0008IES10 GOVERNMENT VEHICLE
) 7 WNE-p-sp3-3 M8 | 138 . ]
SHIPPED TO OFFSITE PROPERTY NO, BILL OF LADING/AIR BILL NO.
Waste Sampling & Characterization NIA WA
MATRIN* ? C MOl HNOMtopll | NO3tepH  Coci-4C HNOD to pit | Nore
I POSSIBLE SAMPLE HAZARDS/ REMARKS | PRESERVATION e [t ks A il i
DL=Driin Centains Radioactive Material at concentrations | <2 nldi 4 1f
Liguids that may of may not be regulated for HOLDING TIME 14 Days 6 Months 28 Days. 48 Hours & Months f Months
DE=Drum transportation per 49 CFR / IATA Dangerous | l
Solids Goads % hut are not ner ; 1 B ” T
Lot DOE Ordler 5400.5 {1990/1393) TYPEOFCONTAINER ~ °° 1% & i e }2
i NO. OF CONTAINER(S) ! ! ! ? t
Lalhcn h oL sooml | scomL SoomL n 250mL
W= Vepetation |
W=Wale VOLUNE
Wi=Wipe W CTER [T -
X-other SPECIAL HANDLING AND/OR STORAGE SAMPLE ANALYSTS i s | e [
RIFSYE INSTRUCTIONS | Area RIFS); ! Asma RIS 5
SAMPLE NO. MATRIX " SAMPLEDATE | SAMPLE TIME | - - - I T [_ e | { T
RS |WAR  afy [HI &g | 2| ]
CHAIN OF POSSESSION SIGN/ PRINT NAMES FANS SPECIAL INSTRUCTIONS o
= ; T o ** The laboratory is to report all TICs for Method B260.000%* The CACN
Il IS ] TIME RECEIVED BY/S I TE/TIME
% //; ] 5 | i ! A /2.'. # ¥ 7§ | for all anaytical work at WSCF laberatory is 401697€520.C1°* The 100
RELINQUISHED By /REMD) CATErINE SECEIVED -4 g / DATE/TTME Area S&GRPICharacterrzatlm and Monitoring Sampling and Analysis GKI
applies to this SAF,
RELINQUISHED BY/REMOVED FROM DATE/TIME | RECEIVED BY/STORED oargyee | (1) ICP/MS - 200.8 (100 Area RI/FS); [CP/MS - 200.8 (Add-on)
) I {Uranium};
RELINQUISHED BY /REMOVED FROM R DATE/TIME  RECEIVED BY/STORED IN DATE/TIME
RELINQUISHED @Y /REMOVED FROM DATE/TIME | RECEIVED BY/STORED IN DATE/TIME sies
E j l i
RELINQUISHED BYREMOVED FROM DATE[TIME | RECEIVED BY/STORED IN DATE/TIME Wlaatad
RELINQUISHED DY /REMOVED FROM DATE/TIME RECEIVED BY/STORED TH DATE/TIME
.ummlw | RECEIVED BY TITLE o DATE/TIME
_ SECTION
FINAL SAMPLE CISPOSAL METHOD AT DISPOSED BY DATE/TIME
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Rev. 0, Chg.

0

GRP-GD-003

Data Validation for Chemical Analyses
Published Date: 08/16/10

Page 385 of 405

Effective Date: 08/16/10

VALIDATION

LEVEL: A B @ D E
PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-003
VALIDATOR: Eyda Hergenreder | LAB: \WSCF DATE: 03-09-2011

SDG: WSCF103042, WSCF111251

ANALYSES PERFORMED

Anions/IC TOC TOX TPH-418.1 Oil and Alkalinity
X Grease
Ammonia BOD/COD Chloride Chromium-VIX pH NO3/NO,
Sulfate TDS TKN Phosphate Cyanide
SAMPLES/MATRIX Water samples
SDG WSCF103042: B25YRS8, B27736
SDG WSCF111251: B260H7, B260H8
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent?..........c.eev i Yes N/A

Comments:

None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 386 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all iINStrUMENtS?........cuii i Yes
Initial calibrations aCCePIabIE? .......cc i e Yes
ICV and CCV checks performed on all inStruments? .........coooeiiiiiiiiiiiiee e Yes
ICV and CCV checks aCcCeptable?...... ..o Yes
StANAArds traCeaDIET ... .. it e e ee e Yes
STANAArAS EXPIrEA? ... e e Yes
Calculation check acCeptable? ........oo e s Yes
Comments:

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ......ccccceveiieennee Yes No

ICB and CCB results acceptable? (Levels D, E).....coooiiiiiiiiiie e Yes No .
Laboratory blanks analyZed? ...........eoo i No N/A
Laboratory blank results acceptable? ... No N/A
Field blanks analyzed? (Levels C, D, E) ..ot Yes No @
Field blank results acceptable? (LeVEIS C, D, E) ...ovuvveveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeee e eseesneeenes Yes No QVA)
Transcription/calculation errors? (Levels D, E) ......cooiiiiiiiiiiee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 387 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

4. ACCURACY (Levels C, D, and E)

Spike samples analyzed? No N/A
Spike recoveries acCeptable? .........oo i e Yes N/A
Spike standards NIST traceable? (Levels D, E) ..oooiiiiiiiiiieeee e Yes No
Spike standards expired? (LEVEIS D, E)...eeeiiiiiiiiiiieee e Yes No
LCS/BSS samples @nalyZed? .........coouiiiiiiiieeeiie ettt No N/A
LCS/BSS results aCCeptable? ...... ..o No N/A
Standards traceable? (LeVEIS D, E) ..o Yes No
Standards expired? (LeVelS D, E) ..c.ouei i e e Yes No
Transcription/calculation errors? (Levels D, E) ......oooiiiiiiiiieeeee e Yes No o
Performance audit sample(s) analyZed? .........c.oo i e Yes No @
Performance audit sample results acceptable? ... Yes No @
Comments:

SDG WSCF111251: Sulfate MS/MSD %R =59%/63%

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 388 of 405

Data Validation for Chemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10

5. PRECISION (Levels C, D, and E)

Duplicate RPD values aCcCeptable?.........cooiiiiiiiiii et No N/A
Duplicate results aCCePabIE? .......coii it No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..o Yes No
MS/MSD standards expired? (Levels D, E) .....ooooiiiiii e Yes No o
Field duplicate RPD values acceptable? ... e Yes No
Field split RPD values acceptable? ... e Yes No
Transcription/calculation errors? (LeVelS D, E) ....ooviiiiiiiiiiee e Yes No @

Comments: None

6. HOLDING TIMES (all levels)

Samples Properly PreSEIVEA? ... .ot e e s nneea s No N/A

Sample holding times acceptable? ..o e No N/A

Comments: None

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-GD-003 Page 389 of 405

Data Validation for Chemical Analyses
Published Date: 08/16/10 Effective Date: 08/16/10

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySEs?........cuoo i e No N/A
Results supported in the raw data? (Levels D, E) ....oociiiiiiiiiiiiiiee e Yes No
Samples properly prepared? (Levels D, E) ..o Yes No
Detection limits MEet RDL?.....co e No N/A
Transcription/calculation errors? (LeVelS D, E) ...ooviiiiiiiiiiei e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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Date: 09 March 2011

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 100 Area RI/FS

Subject: Radiochemical - Sample Data Group (SDG) WSCF111251

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF111251 prepared by
WSCF Analytical Laboratories. 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

B260H7 01/21/11 Water C H-3, Sr-89/90

B260HS8 01/21/11 Water C H-3, Sr-89/90

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 100-K Decision Unit Remedial Investigation/Feasibility
Study, DOE/RL-2009-41, Rev. 0 (SAP). Appendices 1 through 6 provide the following
information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The maximum holding time for radiochemical analysis is 180 days. Sample
preservation for water samples for Sr-89/90 requires acid preservation with nitric acid to pH <2.
The samples were analyzed within the prescribed holding time and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
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Trip Blanks

No trip blanks were submitted for validation.
Field Blanks
No field blanks were submitted for validation.

Equipment Blanks

No equipment blanks were submitted for validation.
e Accuracy

Accuracy is evaluated by reviewing 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
matrix spike sample accuracy limits are 70% to 130% and the laboratory control sample
accuracy limits are ones specified by the DV procedure.

Matrix Spike (MS) Samples

The tritium MS recovery was acceptable. MS analysis is not required for Sr-89/90.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable.
e 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 (RPD) 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.
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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.
e Detection Limits

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

All reported sample MDCs were below the CRDLs.

o Completeness

SDGs WSCF111251 was 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 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

GRP-GD-002, Rev. 0, Change 0, Data Validation for Radiochemical Analyses, August 2010.

DOE/RL-2009-41, Rev. 0, Sampling and Analysis Plan for the 100-K Decision Unit Remedial
Investigation/Feasibility Study, October 2009.
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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:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e 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
MDC. The data should be considered usable for decision-making purposes.

e 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.

e 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.

e J- —Indicates 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.

e 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.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control 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

' . ) Project:
SDG: WSCF111251 Reviewer: AQA 100 Area RI/FS Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Radiochemical None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Narrative
Attachment 2
Narrative
WSCF111251
Introduction

Samples were received at the WSCF laboratory as referenced on the WSCF SAF Number Cross
Reference table included in the final report. The samples were analyzed for the analytes indicated
on the attached copy of the chain of custody (COC) form in accordance with the Starement of
Work (SOW), Modification No. 2 to Agreement 36387, Release 3, "F'H WSCF ANALYTICAL
SERVICES FOR GROUNDWATER.”

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalitics, tentatively identified
peaks if applicable, method references, and Laboratory QC information as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was not stamped “CED” by the WSCF
Laboratory Sample Custodian during sample receiving. However, based on procedure LO-090-
403 form “NOTICE OF IMPROPER SAMPLE SUBMITTAL” was not submitted and was not
stamped “NOT ICED”. No anomaly was noted during sample receipt.

The following generic data qualifiers (i.c., B, D, U and J) may be applicable to this report, as
appropriate

e B - Sample results with a concentration greater than the MDL but less than the PQL are B
flagged (applics to inorganic and wet chemical analyses), as appropriate.

e D —Sample results are D flagged if dilution(s) were required, as appropriate.

e J— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

e U — Analyzed for but not detected above limiting criteria. Relative Percent Difference
(RPD) values associated with an analyte qualified with a “U” are not applicable.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report for a complete listing of approved analytical methods.

Inorganic Comments

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

e Sulfate — Matrix Spike and/or Matrix Spike Duplicate recoveries are outside established
laboratory limits. Affected sample results in this batch were “N” flagged.

o All other applicable QC controls are within the established limits.

1

February 09, 2011 19:02:57 Page 5 of 45 3004.1.1084.3

Report ID: 111251
Group # WSCF 111251
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Narrative

Attachment 2
Narrative
WSCF111251

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. Analytical Note(s):

e Manganese — Exceeded spiking levels by a factor of 4. Spike recoveries and associated
RPDs arc¢ not valid.

o All other applicable QC controls are within the established limits.

Organic Comments

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
Analytical Note(s):

o All applicable QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Tritium), Blank and Laboratory Control Sample were analyzed with
this delivery group. Analytical Note(s):

Tracers are used to determine chemical yield. RPD is monitored in sample duplicate and is not
required for tracer recovery per SOW,

e Strontium-89/90:

= All applicable QC controls are within the established limits.
e Tritium:

= All applicable QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by electronic signatures shown on the WSCF
ANALYTICAL RESULTS REPORT.

February 09, 2011 19:02:57 Page 6 of 45 3004.1.1084.3

Report ID: 111251
Group # WSCF111251
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Appendix 5

Data Validation Supporting Documentation
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Rev. 0, Chg. 0

Published Date: 08/16/10

GRP-GD-002

Data Validation for Radiochemical Analyses
Effective Date: 08/16/10

Page 84 of 101

Appendix B - Radiochemical Data Validation Checklist

RADIOCHEMICAL DATA VALIDATION CHECKLIST

oy | : © : E

PROJECT: 100 Area RI/FS DATA PACKAGE: VSR11-003

VALIDATOR: Eyda Hergenreder | LAB: WSCF DATE: 03-09-2011

SDG: WSCF111251
ANALYSES PERFORMED

Gross Alpha/Beta stoniumgo X | Technotium-o8 Alpha Spectroscopy | Gamma Spectroscopy

Total Uranium Radium-22 Ty C-14 1-129

SAMPLES/MATRIX Water samples

SDG WSCF111251: B260H7, B260H8
1. COMPIEIENESS ..ttt e e e e e e e e e e e e e e O N/A
Technical verification fOrms PresSent? ... YesN/A
Comments: None
2. Initial Calibration (Levels D, E) ... N/A
Instruments/detectors calibrated? ... Yes No N/A
Initial calibration acceptable? ... i Yes No N/A
Standards NIST traceable? ........cooiiiii i e Yes No N/A
Standards EXPIFEAT .......eeeiiiie et Yes No N/A
Calculation check acceptable?....... ... Yes No N/A

Before each use, ensure this copy is the most current version.
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Rev. 0, Chg. 0 GRP-G D-002 Page 85 of 101

Data Validation for Radiochemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10
Comments:

3. Continuing Calibration (Levels D, E).....oooueiiiiiieeeee ey N/A
Calibration checked within required freQUENCY? ........cooiiiiiiiiiiiii e Yes No N/A
Calibration check acceptable? ........ ... Yes No N/A
Calibration check standards traceable? ...........ccuueiiiiiiiiiii e Yes No N/A
Calibration check standards eXpired? ........ooo e Yes No N/A
Calculation check acceptable?........ ... e Yes No N/A
Comments:

4. Background Counts (LEVEIS D, E) .....ueeiiiiiiiiiiiieee e N/A
Background Counts checked within required freQuenCy? ........ccceevviiieeiiiiieec i, Yes No N/A
Background Counts acceptable? ........c.oevi i Yes No N/A
Calculation check acceptable?...........oo i Yes No N/A
Comments:

Before each use, ensure this copy is the most current version.



Page 115 of 122

Rev. 0, Chg. 0 GRP-G D-002 Page 86 of 101

Data Validation for Radiochemical Analyses

Published Date: 08/16/10 Effective Date: 08/16/10
5. Blanks (Levels B, C, D, E) ... e O N/A
Method blank analyzed within required freqUENCY?...........oeeiiiiiiiiiiiiiee e No N/A
Method blank results acceptable?..............cccoiiiiiiii No N/A
Analytes detected in method DIanK?...........oooo e Yes N/A
Field DIank(s) @NAIYZEA? .......c.cucecececeeeeeeeeeeee e nen s Yes No
Field blank results acceptable? ... Yes No
Analytes detected in field BIANK(S)?.........o.ov.eeeeeeee oo, Yes No
Transcription/Calculation Errors? (Levels D, E)....ooceevieeiieiiiiee e Yes No @

Comments: None

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ..o O N/A
LCS /BSS analyzed within required freqQUeNCY? ..........cocceieiiiiieeiniiieceeee e @ No N/A
LCS/BSS recoveries acceptable? ... Ke9) No N/A
LCS/BSS traceable? (LeVels D,E) ... Yes No
LCS/BSS expired? (LeVels D,E).....oo e Yes No
LCS/BSS levels correct? (Levels DyE) ... Yes No im
Transcription/Calculation Errors? (Levels D, E)....occuueiiiiiiiiiieeeee e Yes No

Comments: None

Before each use, ensure this copy is the most current version.
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7. Chemical Carrier Recovery (Levels C, D, E) ..ooevreiiiiiiieieeee e O N/A

Chemical carrier added?.............oooiiiiiii Yes No@
Chemical recovery acCeptable? .............ccocurcuricirieciriecineicres e Yes No (/A
Chemical carrier traceable? (Levels D, E ) ..o Yes No
Chemical carrier expired? (Levels D, E) ...ooooiiiiiiieie e Yes No
Transcription/Calculation errors? (Levels D, E) ..o Yes No @

Comments: None

8. Tracer Recovery (Levels C, D, E ). O N/A
Tracer added?.........ooiiii No N/A
Tracer recovery acceptable?.........oovi i No N/A
Tracer traceable? (LeVEIS D, E ) oot Yes No
Tracer expired? (LeVels D, E) ..o Yes No
Transcription/Calculation errors? (Levels D, E) ... Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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9. Matrix Spikes (LEVEIS C, D, E)..uuureiiiieeiiiiiieee e e e O N/A
MALFiX SPIKE ANAIYZEA?........veeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeeesseseesseeeseseeeeeneee No N/A
Spike recoveries acceptable? ........ ... i No N/A
Spike source traceable? (Levels D, E) ... Yes No
Spike source expired? Levels D, E) ... Yes No
Transcription/Calculation Errors? (Levels D, E).....ooveeiiiiii e Yes No @

Comments: None

10. Duplicates (Levels C, D, E) ..o O N/A
Duplicates Analyzed at required freQUENCY? .......ccuuriiiiiiiiieeeiee e No N/A
RPD ValUes ACCEPIADIE? ........vveeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseee e No N/A
Transcription/Calculation Errors? (Levels D, E).....c.ccvvveoeeeeeeeeeeeeeeeeeeeee e, Yes No QN/A)

Comments: None

Before each use, ensure this copy is the most current version.
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11. Field QC Samples (LeVEIS C, D E) .uveeieieeieiiieieeee e O N/A
Field duplicate sample(s) analyZed? ... Yes No@
Field duplicate RPD values acceptable? .............ccccooviiiiiiiiniinic e Yes No@
Field split sample(s) analyzed? ........ ..o Yes No @
Field split RPD values acceptable?.............cccoviiiiiiiii e Yes No@
Performance audit sample(s) analyzed? ... Yes No @
Performance audit sample results acceptable? ... Yes No@

Comments: None

12. Holding Times (All levels)

Are sample holding times acceptable?..........ccevevevevevececeeeeeeeeeeeeeeereeee e, No N/A
Comments: None

13. Results and Detection Limits (All LEVEIS )...oooiiieiiiiiiiiee e O N/A
Results reported for all required sample analysSes?.........ccovveviiiieiiiieee e No N/A
Results supported in raw data?(Levels D, E) ... Yes No
Results Acceptable? (LeVelS D, E) oo Yes No
Transcription/Calculation errors? (Levels D, E) .......ooeviiiiiiiiiiiieeieeeeeee e Yes No
MDA's meet required detection IMItS? ..........ueeiiiiiii i No N/A
Transcription/calculation errors? (Levels D, E)....oooceuiiiiiieiiiieee e Yes No @

Comments: None

Before each use, ensure this copy is the most current version.
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