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Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 1

LOCKHEED MARTIW

January 3, 1996

Ms. Joan Kessner
Bechte! Hanford, Inc.
1022 Lee Boulevard
P.0. Box 969
Richland, WA 99352

RE: Log-in No: L5893
Quotation No: Q400000-B
Document File No: 1121596
BHI Document Control No: 298
SAF No.: B96-032
SDG No.: LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995,

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite analysis were not received in time to meet the analytical hoiding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
avents that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data gualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group. -

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
{509) 375-4741.
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"| 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 hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely,

me/%mm Lo

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES
WATER

The routine calibration and quality controf analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s}, and
duplicate sample(s).

Preparation and Analysis Requirements

* Two water samples were received for LK5893 and analyzed in batch 1121 bh for
selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGSF4 L5893-5 MS, DUP | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements

. All samples were analyzed within the method-specific holding time with the exception
of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
L The conceniration levels of all the requested analytes in the method biank were below
the reporting detection limits.

internal Quality Control

L All Internal Quality Control were within acceptance limits.
Kay McCann December 15, 1985
Prepared By Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES
WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sampie(s}, ICP
interference check samples ({ICP only), serial dilutions, analytical {post-digestion) spike
samples, matrix spike (predigestion) sampie(s), duplicate sample(s).

Preparation and Analysis Requirements

. Two water samples were received in good condition on November 27, 1995 and
logged in as LBE893.

] The samples were prepared as LAS Batch 1121BHT and analyzed for selected analytes

as requested on the chain of custody. Sample BOGSF4 (L5893-3) was used for matrix

spike and duplicate, post-digestion spike and serial dilution. All data flags due to the
performance of the above-mentioned QC are associated with every sample digested
with this batch.

Holding Time Requirements
L] All samples were analyzed within the method-specific holding times.
Method Blanks

L The level of analytes in the method blanks were less than the reporting detection
fimits.

internal Quality Control
All internal quality control were within acceptance limits.
Sample Results
L For calcium, magnesium and sodium, the Percent Difference of the serial dilution is
outside the 10% control limit. This may be due to physicai interferences. All associated

analytes are flagged with an "E".

Hongsheng LI 1/2/96
0005
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CASE NARRATIVE
INORGANIC METALS ANALYSES
FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only}, initiai and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample{s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

L Two water samples were received in good condition on November 21, 1985 and
logged in as L5893.

L The samples were prepared as LAS Batch 1121BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOGSF5 (L5093-31) was used for

matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due
to the performance of the above-mentioned QC are associated with_every sample
digested with this batch,

Holding Time Requirements
L All samples were analyzed within the method-specific holding times.
Method Blanks

L] The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI 1/2/96

Prepared By Date
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CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituent results for the samples collected
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1985.
The samples and corresponding laboratory numbers can be found on the Method Blank
Summary Form 1V,

Sample Delivery Group Number: L5893

Login Number: L5893

Analytical Batch 112735-8260 D1 (water)

Holding Times

The samples were analyzed within holding time on November 27, 1985,
Instrument Tunes, Initial and Continuing Calibrations

All instrument tunes, initial and continuing calibrations were within QC criteria.
Surrogate Recoveries

Surrogate recoveries were within QC limits for all samples.

Method Blank Resuits

Target compounds and tentatively identified compounds (TICs) were not detected in the
method blank.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Note: Sample BOGSGS6 {L5893-16) was the native sample used for the MS and MSD
analyzed in this analytical batch.

Compound recoveries were within QC limits in L5893-16MS and L5893-18MSD. The relative
percent differences (RPDs) between the MS and MSD recoveries were within QC limits.
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Internal Standard Results
All internal standard area counts and retention times were within QC limits for all samples.
Sample Results

Target compounds were not detected in the associated client samples except in sample
BOGSF1 (L5893-13). TICs were not detected in the associated client samples.

Prepared By: Lydia M. Coleman December 27, 1985
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and guatity control {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background anaiysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets on the attached raw data for each
method.

Holding Time Requirements
All holding times were met.

Gas Proporticnal Counter
Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration
verification met criteria. The method biank was within QC criteria. The laboratory control
sample (LCS) recoveries were within QC criteria. The matrix spike {MS) recoveries were
within QC criteria, The duplicate {(DUP) recoveries were within QC criteria. The minimum
detectable activity (MDA) exceeded the reporting detection limit (RDL) due to residue weight
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier.
No re-analyses were performed.

Analytical Method Strontium-80

The strontium-80 analysis was performed using SOP, LAL-21-S0P-0065. The samples were
analyzed in workgroup 31149. The instrument calibration verification met criteria. The
method biank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-anaiyses were performed.

Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-92-SOP-0208. The samples were
analyzed in workgroup 30662, The instrument calibration verification met criteria. The 0009
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method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 30673. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby December 14, 1995
Prepared By Date
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Account:

Laboratory == il
Sample Numbey 7

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Nov 21 1995,

Login Number:
Bechtel Hanford,
Project: BECHTEL-HANFORD Bechtel Hanford Project

596

iant

02:41 pm

L5893
Inc.

* Richland, WA

ample Nim}
1.5893-1 BOGSF4 17-NOQV-95 21-NOV-95 26—-DEC~95
TEMP 4 "SAF # Bo96-032"
Location: 187
Water 1l & SCREENING Hold:15-MAY-96
1L5893-2 BOGSF1 17=-NQV-95 21-NOV~-95 26-DEC-95
TEMP 4 "SAF # BO9e~032%
Location: 157
Water 1 S SCREENING Hold: 15-MAY-96
L5893-3 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 "SAF # B9e-032"
Location: 157
Water 1 S CLP FURNACE Hold: 15~-MAY~-26
Water 1 S CLP ICP Hold: 15-MAY-96
L5893-4 BOGSF1 17-NOV—-95 21-NOV-65 26-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
Water 1 S CLP FURNACE Hold: 15-MAY=-96
Water 1 S CLP ICP Hold:15-MAY-96
L5893-% BOGSF4 17-NOV-95 21-NOV-95 26=-DEC=-95
TEMP 4 "SAF # B9s&-—0Q32"
Location: 157
Water 1 S 300.0 CHLORIDE Hold: 15-DEC-95
Water 1 § 300.0 FLUORIDE Hold:15-DEC-95
Water 1 S 300.0 NITRATE Hold: 19-NOV-95
Water 1 S 300.0 NITRITE Hold:19-NOV-95
Water l & 300.0 PHOSPHATE Hold: 19-NOV-95
Water 1 S 300.0 SULFATE Hold: 15-DEC-95
L5893-6 BOGSF1 17-NOV-95 21—-NOV-85 26—-DEC-95
TEMP 4 "SAF # B96-032"
Location: 187
Water 1 S 300.0 CHLORIDE Hold:15-DEC-95
Water 1 S 300.0 FLUORIDE Hold: 15-DEC-95
Water 1 S 300.0 NITRATE Hold: 19-NOV-95
Water 1 S 300.0 NITRITE Hold:19-NOV-95
Water 1 'S 300.0 PHOSPHATE Hold: 19-NOV-95
Water 1 S 300.0 SULFATE Hold:15-DEC-95
Page 1
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Account:

Laboratory . = “Llo000

Sample Number

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01)

Nov 21 1995,

Login Number:
596

L Client it
“-Sample: Number S

Bechtel Hanford,
Project: BECHTEL-HANFORD Bechtel Hanford Project

02:41 pm

1.5893
Inc.

* Richland, WA

L5893-7 BOGSF4 17-NOV-95 21-NOV=-95 26~DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
Water 1 8§ CLP 3/90 VOLATILES Hold:01-DEC-95
1.5893-8 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
IL.b893-9 BOGSF4 17-NCV-95 21-NOV-95 26=-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
L5893-10 BOGSG7 17-NOQV-~-95 21-NQOV-85 26-DEC-95
TEMP 4 NSAF # B96-032"
Location: 157
Water 1 S CLP 3/90 VOLATILES Held:01-DPEC-95
L5893-11 BOGSG7 17-NOV-95 21-~NOV-95 26-DEC~95
TEMP 4 WSAF # B96-032"
L.ocation: 157
L5893-12 BOGSG7 17-NOV-95 21-NOV-95 26~DEC-95
TEMP 4 “SAF # B96-032"
Location: 157
1.5893-13 BOGSF1 17-NOV-95 21-NOV-85 26-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
Water 1 S CLP 3/90 VOLATILES Held:01-DEC~95
1L5893~-14 BOGSF1 17-NOV-95 21-NOV-95 26-DEC-85
TEMP 4 "SAF # B96-032"
Location: 1857
L5893-15 BOGSF1 17-NQV-95 21-NOV-85 26—DEC~-985
TEMP 4 WSAF # B96-032"
Location: 157
L5893~16 BOGSG6 17=-NQV-95 21-NOV-95 26-DEC~-95
TEMP 4 NSAF # RBR9g-032M"
Location: 157 .
Water 1 S CLP 3/90 VOLATILES Hold:01-DEC-95

Page 2
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Account: 596
Project: BECHTEL-HANFORD

Laboratory -

Sample Number

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Nov 21 1995,

02:41 pm

Login Number: L5893

Bechtel Hanford, Inc.

* Richland, WA
Bechtel Hanford Project

.s893-17 BOGSGéE 17-NOV-95 21-NOV-~95 26-DEC-95
TEMP 4 WSAF # B96-032"
Location: 157
L5893-18 BOGSG6 17-NOV-95 21-NOV-95 26-DEC-95%5
TEMP 4 "SAF # B96-032"
Location: 157
1.5893~-19 BOGSF4 17-~-NOV—~95 21-NOV=-95 26-DEC-95
TEMP 4 "SAF # B96~032M
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:15-MAY-96
Water 1 S SR-90 LAL-0196 Hold: 15-MAY-96
L5893-20 BOGSF4 17-NOV~95 21~-NOV-95 26~DEC~95
TEMP 4 "SAF # B96-032"
Location: 157
I5893-21 BOGSF4 17-NOV-95 21-NQOV=-95 26-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
1.5893-22 BOGS¥F4 17-NOV-95 21-NOV=-95 26=DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
L5893=-23 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 WSAF # B9s--0Q32"
Locatieon: 157
L5893-24 BOGSF1 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 "SAF # B9e6-032"%"
Location: 157
Water 1 & GR ALP/BETA LAL-0060 Hold:15-MAY-96
Water 1 S8 SR~-90 LAL~0196 Hold: 15-MAY-96
L5893~25 BOGSF1 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 "SAF # B9se~032" '
Location: 157
1.5893-26 k BOGSF1 17-NQV-95 21-NOV-95 26=-DEC-95
TEMP 4 "SAF # B96-032"
Location: 157
0017

-
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LOCKHEED ANALYTICAIL SERVICES
LOGIN CHAIN OF CUSTODY REPORT {1no01l)
Nov 21 1995, 02:41 pm '
Login Number: 15893
Account: 596
Project: BECHTEL-HANFORD

Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project

Laboratory =
Sample- Number

21-NQV-S5

1.5893=-27 BOGSF1 17-NOV-95 26=-DEC~95

TEMP 4 "SAF # B9e-032"

Location: 157

L5893-28 BOGSF1 17-NOV-95 21-NOV-95 26-DEC~-95

TEMP 4 "SAF # Boe-032" ’

Location: 157

L5893-29 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95

TEMP 4 “SAF # B9e-032"

Location: 157

Water 1 S C-14 LAL-0209 Hold:15-MAY-96

Water 1 S8 TRITIUM(H3) LAL-0066 Hold:15-MAY-96

L5893-30 BOGSTF1 17-NOV~95 21-NOV-95 26=-DEC=-95
" TEMP 4 WSAF # B96-032"

Location: 157

Water 1 S C-14 LAL-0209 Hold:15-MAY-96

Water 1 S TRITIUM(H3) LAL-0066 Hold:l1l5-MAY-96

1,5883-31 BOGSF5 17-NOV-95 21-NCV-95 26-~DEC-95

TEMP 4 "SAF # B96-032"

Location: 157

Filt H20 15 S CLP FURNACE Hold: 15-MAY—96

Filt H20 15 & CLP ICP Hold:15-MAY-96

1.56893-32 BOGSF2 17-NOV-95 21-NQOV-95 26~-DEC-95

TEMP 4 "SAF # B96-032"

Location: 157

Filt H20 15 S CLP FURNACE Hold:15-MAY-96

Filt H20 15 S CLP ICP Hold:15-MAY-96

L5893-33 REPORT TYPE 21-NOV-95 21-NOV-95 26~-DEC=-95

Location:

Water 1 S EDD - DISK DEL.

Water 1 S GCMS2

Water 1 S INORG TYPE 2 RPT +

Water 1 S RAD RPT TYPE 2

Page 4
)0 ’\ 0018
Signature: 7/ca¢ AR, e d A2

e

L
N TEN AN

Date:

Al MY



6100

—

é:\ DISPOSITION

Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES

Page

1 of _1

-

813

Data Turnaround

R v /vy WAL - 0~ 0640~ 09

Colleglor Company Contact Telephone L Priosity
g) fmre [/ B Fepide, Boby Raidl (509) 372-9641 W Normal
Praoject Designation [+ Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
lce Chest No. Field Logbook No. Method of Shipment
gTe’ J—L_o Ié’ A g.: gL eSSy Federal Express
Shipped To Oftsite Property No. Bill of LadingfAir Bl No.
Lockheed

WA r ioad 260 164G 153

Possible Sampie Hazards/Remarks . .
Preservation HNO, |Cootacc| Hel HNO, | Cool 4°C | ool 40 HNO,
Type of Container PIG PIG Gs P/G G PIG PIG
No. of Container{s} 1 1 3 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. ik S00mL 40mL 1L 1 20mL 1L
ICP Metals- | Amons {IC] R . o ICP Metals-
e Aa |F cls0. VOA-TCL i;po:: 'én]n:m, 2;}::“\' TAL A
Motals-As, | PO. NO,, . ) Metals-As,
SAMPLE ANALYSIS o o Gross At
{Untiltared) Beta, {Filtesed)
Sr-90
Sample No. Matrix " Date Sampled Time Sampled
BOGSF4 W Vi 1y %, ! 25¢, p Pl S Se? | | W
BOGSFS w 1T 55 /25 s
aoc6re— " Lo |y ast SN N VIR (VO
ivd H € - . -~
DosSET S Litt D3 OSSR bad
. . SPECIAL INSTRUCTIONS Matix®
CHAIN OF POSSESSION SigniPrint Names Sample analysis for PO,, NO,, and NO; by EPA 300.0 is being requesied for |5 _ o
Relinquished By DatelTime , y; 05" Repaiv SRS Datellime/fo5” information only. The ERC Contractor acknowledges that the 48-hour holding gg: ';‘co:i_:nem
; ) ; |t ill not be met, i
2. 8&/4{#‘?‘/ //-/}ﬂ' | time will not be me ‘ &_ iﬁ.‘;‘;fff
- B e.ce, kBV . Date/Mime 426 The Activity Scan is for all samples hsted on this chain of custody. g N g::
ot ks fﬂ e A "}. ~ ] L/ 377 DS = Dium Solds
Relinquished By Date/Time 0g 5o Received By Date/Time gu. = ?rum Liquds
= [1ssue
b %ﬁ/ﬁ/ K Py yiwss W« Wipe
—{Relinqui By vl DatéfTime Received By Date/Time L, = baud
— v - Vegetauon
X . Other
q‘\ LABORATORY

SECTION

Fhaceiw_adj\/{\/{/m J&L

Title

qk‘\?\*- _(.m 1QA'} _

AL “\T(o%-t"{

Date/Time

FINAL SAMPLE

Disposal Method

Dhsposed By

Date/Time
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround
. O Priority
Collegtor Company Contact Telephone - -
76 * P.:‘?o L Lg Fﬂ"\\&;; Bob Raidl {809} 372-9641 Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
lce Chest No, Field Logbook Na. Method of Shipment
512 , o lé’l/\ & & e SY Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bili No.
Lockheed e ey WG~ 0640~ 09 A e oy 290 Y64 173
Possible Sample Hazards/Remarks Preservation
HNO, Cool 4°C HCl HNG, Cool 4°C{ Cool 4°C HNO,
Type of Container | p/g PIG Gs PIG G PIG PIG
No, of Container{s] 1 1 2 5 i 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L iL 20mL L
- ICP Metats- | Amons (IC] R ‘e .. ICP Matats-
TAL AA |-F. o so,. |VOATEL ilr:;: -é";':m' 2:::"" TAL AA
Metals-As, | PO, NO,. ' ) Metats-As,
SAMPLE ANALYSIS o o Gross oo
{Uniilterad) Beta, {Filtered)
Se-90
Sample No. Matrix*® Date Sampled Time Sampled L
BOGSF1 w Hoproy IS ( O £ Nl B aNE et
7
BOGSF2 o wipny | W 112 j1es X
. ITRREA
p06sFs BOGS O w b0 355 [1e< | X
- e . s . = )
e SN S5 7 Pdr !%‘7Af
Sian/Pii SPECIAL INSTRUCTIONS Matnx®
CHAIN OF POSSESSION ignfPrint Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for s - Soi
Relinquished By Date/Time Reservey By C-.-T&C— Date/Time 7¥0s information only. The ERC Contractor acknowledges that the 48-hour holding | 5€ - Sediment
L /A time will net be met. i
=~ l..’?‘?’- | W Wat:r
Q Recg_l_\_r_e_g_’Bv / Date/Tims 0% P2 The Activity Scanis for all samples listed on this chain of custody. g N 2::
hs A V‘_ )ik K lff‘k?;_ li/,\a/lﬁ D5 - Drum Sohds
O elin shed Bv Date/Time (47 or | Received Byf / " Date/Time 1:1. = Drum Liquds
+ Tiss
/ K fag) Ao/ - Wee
Rehnqmsheﬂ By Date/Time Raceived By Date/Time L = Liqud
] V = Vegetlaten
—_—] X « Other
Sj LABORATORY |Recerved By Title Daje/lIme
| seeron ﬂ.\ Sa- gl Ccla A-Jh -2 Ly {tﬂ/‘f v
,_g\ FINAL SAMPLE | Disposal Method ' Disposed By DatefTime
G. DISPOSITION




Environmental
Restoration E Rc Job No, 22152
Contractor Team ot e R 0.
. ou:  iCo-FR-3
Interoffice Memorandum S
L X ]

TO: W. S. Thompson  N1-28 DATE:  QOctober 31, 1995

J. E. Parsons X0-23 /“\

|

cores: K. F. Trapp N1-28 moM: § K. De Mers ,/t'(_ &:(<

T. L. Lafreniere X023 Radiologicai ContxOls

T7-05/373-1913

suiecr: 1995 Round 8 sampling for 100-FR-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except two of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampiing data. No weil listed has a 8 activity in excess of 100,000
pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/l
(<.01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/l (8%) and 50 pCi/l .

The remaining wells are in locations that do not provide a credible path whereby they couid
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each weil on a case by case basis.
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WELL LISTED IN THE 1995 100-FR-3 ROUND 8 SAMPLING

199-F1-2
199-F5-1
199-F5-4
199-F5-6
199-F5-42

199-F5-43A
199-F5-43B

199-F5-44
199-F5-45
199-F546
199-F5-47
199-F5-43
199-F6-1
199-F7-1
199-F7-2
199-F7-3
199-F8-1
199-F8-2
199-F8-3
199-F8-4
699-71-30
699-77-36
699-8347
699-74-44

659-80-43S

699-81-38

699-80-39B

0022
3159



£V 4040 (24

. WHC-SO0W-93-0003

Revision 4
SAMPLE CHECK-IN LIST
Date/Time Received: (1. 2{-4S /o ¥4S” SDG#: .\/\_/\_
Work Order Number: N\;\:, / SAF #: B0L-03 2.
Shipping Container ID: <7£.  Hele~  Chain of Custody # |\
1 Custody Seals on shipping container intact? Yes B1 No [ ]
2 Custody Seals dated and signed? Yes D No [ ]
3 Sample temperature ’—AIOC
4. Vermiculite/packing materials is Wet [ ] Dry k]
5. Each sample is in a plastic bag? Yes [ Mo [
6.  sample holding times exceeded? Yes [x] Mo [ ]
7. Samples have:
tape _____hazard labels
"_"____Xc_—custody seals _____appropriate sample labels

8. Samples are:

¥. in good condition leaking
broken , have air bubbles
9. Is the information on the COC and Sample bottles in agreement?
Yes(x] No [}

Notes: f?i/;zmp//m»’m,'m Algs 126 ern flo SOl Hc(,@‘q/ 7m0

b S
PR
Sample Custodian/Laboratory: /¢ (¢ b . /2 A5 Date: //-3,-G5"
Faxey S
Felephoned

To: Katflocs, thti On_spgpms By _/Zé / e o \7

Pevy  j1-Jre<

33

0023

([ 3 S
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LOCKHEED MABT'W

~e

4
Sample Login
Login Review Checklist

Lot Number / Q‘i‘z 3

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checkiist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a {ogin review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent},
the fogin COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO N/A omment
1. Are all sample ID’s correct? X
2. Are all samples present? . X
3. Are all matrices indicated correctly? P
4. Are all analyses on the COC logged in for the
appropriate samples? X

5. Are all analyses logged in for the correct container? _x_

6. Are samples logged in according to LAS batching

procedures? X
LOGIN CHAIN OF CUSTODY YES NO N/A omment
1. Are the collect, receive, and due dates correct
for every sampie? X
2. Have all appropriate comments been indicated in
the comment section? X
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

1. Are all discrepancies between the COC and the login ,
noted (if applicable)? A

7Zw /c//ha,w o [1-31-95" Apn 0, 2 AS

rimary review signature date secondary review signature date gle 4

2159
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Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

CHient:
Sample- Number,

BOGSF1 - 1.5893-2 Water SCREENING™
1L5893-4 Water - CLP FURNACE ~
L5893-4 Water cLP ICP -~
.5893-6 Water - 300.0 CHLORIDE ~
L5893-6 Water *300.0 FLUQRIDE -
L5893-6 Water -300.0 NITRATE-
L5893-6 Water 300.0 NITRITE =
1.5893-6 Water - 300,0 PHOSPHATE -
L5893-6 Water - 300.0 SULFATE ~
L5883-13 Water - CLP 3/90 VOLATILE
L5893-24 Water GR ALP/BETA LAL-C
L5893-24 Water - SR-90 LAL-0196—
L5893-30 Water .C-14 LAL-0209 —
1.5893-30 Water - TRITIUM(H3) LAL-C
BOGSF2 — L58493-32 Filt H20 _ CLP FURNACE ~
L5893-32 Filt H20 - CLP ICP
BOGSF4 — 1 5893~1 Water SCREENING
L5893-3 Water CLP FURNACE -
L5893-3 Water CLP ICP ~
L5893-5 Water 300.0 CHLORIDE ~
1L5893~-5 Water 300.0 FLUORIDE -
L5893-5 Water 300.0 NITRATE -
L5893-5 Water 300.0 NITRITE ~
L5893-5 Water 300.0 PHOSPHATE ~
1L5893-5 Water 300.0 SULFATE-~
L5893-7 Water CLP 3/90 VOLATILE
L5893-19 Water GR ALP/BETA LAL-(
1.5893-19 Water SR-90 LAL-0196 =~
L5893-29 Water C-14 LAL-0209 —
L5893-29 Water TRITIUM{H3) LAL-(
BOGSFS ~ £5893-31 Filt H20 - - CLP FURNACE~
L5893-31 Filt H2Q .CLP ICP —
BOGSGH — L5893-16 Water - CLP 3/90 VOLATIL
BOGSG7 —- L5893-10 Water ~ CLP 3/90 VOLATILI
REPORT TYPE ~ 1 5893-33 Water EDD - DISK DEL.~
£L5893-33 - Water GCMS2 -
1L5893-33 o Water INORG TYPE 2 RPT
1.5893-33 Water RAD RPT TYPE 2
0026

(215G,




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSF4 Date Collected: 17-NOV-95

Matrix: Water Date Received: 21-NOV-95

Percent Solids: N/A
Constituent Units Method | Result | Project Data. " ‘Date LAS LAS

. Reporting|Qualifier(s)| Anatyzed | Batch|ID |Sample|ID
Limit I D ‘ .

Chloride mg/L 300.0 2.1 0.020 28-N0V-95 30612 L5893-5
Fluoride mg/L 300.0 0.073 0.10 B 08-DEC-95 30613 L5893-5
Nitrate-N mg/L 300.0 3.3 0.020 H 28-Noy-95 30614 1.5893-5
Nitrite-N mg/L 300.0 )< 0.002 0.010 HU 28-Nov-95 30615 L5893-5
Ortho Phosphate mg/L 300.0 < 0.020 0.10 HU 08-DEC-95 30616 L5893-5
Sulfate mg/L 300.0 31. 0.10 28-NOV-95 30617 L5893-5

0028




LOCKHEED ANALYTICAL SERVICES

Sample Results

17-NOV-95

Client Sample ID: BOGSF1 Date Collected:

Matrix: Water Date Received: 21-NOV-95

Percent Solids: N/A
Constituent Units | Method | Result | Project | Data _ Date LAS LAS

Reporting]ouatifier(s)] Analyzed | Batch|Ip |Sampte|ID
Limit .

Chloride mg/L 300.0 15. 0.020 28-Nov-95 30612 L5893-6
Fluoride mg /L 300.0 0.41 0.10 08-DEC-95 30613 L5893-6
Nitrate-N mg/L 300.0 21. 0.020 H 28-NOvV-95 30614 L5893-6
Nitrite-N mg/L 300.0 {< 0.002 0.010 HU 28-Nov-95 30615 L5893-6
Ortho Phosphate mg/L 300.0 (< 0.020 0.10 HU 0B-DEC-95_ 30616 L5893-6
Sulfate mg/L 300.0 72. 0.10 28-NOV-95 30617 L5893-6

0029



CLP

1 CLLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGSF1

Lab Name: L.A.S. Contract: BECHTEL

Lab Code: LOCK _ Case No.: 1121BH SAS No.: SDG No.: L5893W

Matrix (soil/water): WATER Lab Sample ID: L5893-4

Level (low/med): LOW___ Date Received: 11/21/95

% Solids: : 0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Anialyte |Concentration|C 0 M
7429-90-5 |Aluminum_ 21.0|U P
7440-36-0 |Antimony 2.0|U P_
7440-38-2 |Arsenic 12.5] _ P
7440-39-3 |Barium 46.4(B P_
7440-41-7 |Beryllium 1.0]0 P_
7440-43-9 |Cadmium__ 5.0|U P
7440-70-2 |Calcium _ 63900 _| _E P
7440-47-3 |Chromium_ 4.0|U B_
7440-48-4 |Cobalt 6.0(U D -
7440-50-8 |Copper 3.0|U0 P
7439-89-6 |Iron 20.41B =3
7439-92-1 jLead 1.0{U p_
7439-95-4 [Magnesium 20500{ | E P_
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 14.0|U P
7440-09-7 |Potassium 74201 P~
7782-49-2 |Selenium 4.8|B P
7440-22-4 |Silver 3.0(U P_
7440-23-5 |Sodium 59900| | B P
7440-28-0 |Thallium_ 3.0|0 P_
7440-62-2 |Vanadium_ 18.2|8B p
7440-66-6 |Zinc 9.1{B p_
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN
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Lab Name:

Lab Code:

Matrix (soil/water):

(low/med) :

Level

% Solids:

Color Before:

Coloxr After:

Comments:

LOCK__

L.A.S.

1
INORGANIC ANALYSES DATA SHEET

Case No.:

WATER
LOW___

1121BH

CLP

CLIENT ID NO,.

BOGSF4
Contract: BECHTEL

SAS No.: SDG No.: L5893W
Lab Sample ID: L5893-3

Date Received: 11/21/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analvyte |Concentrationi(C Q M
7429-90-5 |Aluminum_ 23.7|B P_
7440-36-0 |[Antimony_ 2.0{U =
7440-38-2 |Arsenic__ 2.4|B P
7440-39-3 |Barium 31.9{B i~
7440-41-7 [Beryllium 1.0]U P
7440-43-9 |Cadmium__ 5.0(0 P_
7440-70-2 {Calcium__ 22300|_|T® =
7440-47-3 |Chromium 4.0|0 P_
7440-48-4 {Cobalt 6.0|0 P i
7440-50-8 |Copper 3.0|0 P
7435-89-6 |Iron ~62.9]|B P_
7439-92-1 |Lead 1.010 P
7439-95-4 |Magnesium 6920 |_E P_
7439-96-5 |Manganese 2.0|U0 P_
7440-02-0 [Nickel 14.0|U P
7440-09-~7 |Potassium 2080 |B P_
7782-49-2 |Selenium_ 3.0(U P_
7440-22-4 |Silver 3.01|0 P_
7440-23-5 |Sodium 3930|B| _E D
7440-28-0 |Thallium_ 3.01U P
7440-62-2 |Vanadium_ 4.010 P_
7440-66-6 |Zinc 12.21B P
COLORLESS Clarity Before: CLEAR_ Texture:
COLORLESS Clarity After: CLEAR_ Artifacts:

FORM I - IN

0043



Lab Name:

Lab Code:

Matrix (soil/waterx):

Level (low/med):

% Seclids:

Color Before:

Color After:

Comments:

LOCK__

L.A.G.

1
INORGANIC ANALYSES DATA SHEET

CLP

CLIENT ID NO,

BOGSF2
Contract: BECHTEL
Case No.: 1121BH SAS No.: SDG No.: L5893F
WATER Lab Sample ID: L5893-32_
LOW Date Received: 11/21/95
0

Concentration Units (ug/L or wmg/kg dry weight): UG/L _

CAS No. Analyte {Concentration|C ) M
7429-90-5 |Aluminum_ 26.3|B P_
7440-36-0 |Antimony_ 2.0|U0 P
7440-38-2 (Arsenic _ 5.6|B P_
7440-39-3 |Barium 48.4|B =1
7440-41-7 |Beryllium 1.0]0 P_
7440-43-9 |Cadmium___ 5.0{U =
7440-70-2 |Calcium__ 71700 _ P_
7440-47-3 |Chromium_ 4.0|0 1=
7440-48-4 |Cobalt 6.0|U P_ -
7440-50-8 |Copper 3.0|U P_
7439-89-6 |Iron 9.0|U P_
7439-92-1 |Lead 1.0(0 P_
7439-95-4 |Magnesium 22100 P
7439-96-5 |Manganese 2.0|U P
7440-02-0 |Nickel 14.0|0 P_
7440-09-7 |Potassium 8000 P
7782-49-2 |Selenium_ 6.7 P_
7440-22-4 |Silver 3.0|T P_
7440-23-5 {Sodium 61700 P
7440-28-0 [Thallium 3.0|0 P_
7440-62-2 |Vanadium_ 21.4|B P
7440-66-6 |Zinc 3.0|0 P_
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN

0050



Lab Name:

Lab Code:

Matrix (soil/water):

Level

% Solids:

Color Before:

Color After:

Comments:

LOCK___

{(Low/med) :

L.A.S.

Case No.:

LOW

WATER

11231BH

CLP
1

Contract: BECHTEL

SAS No.:

INCRGANIC ANALYSES DATA SHEET

CLIENT ID NO.

BOGSFS

SDG No.: L5893F

Lab Sample ID: L5893-31__

Date Received:

Concentration Units (ug/L or mg/kg dry weight): UG/L __

CAS No. Analyte |Concentration|C Q
7429-90-5 |Aluminum__ 21.0|0
7440-36-0 |Antimony 2.0|U
7440-38-2 |Arsenic_ 2.01U0
7440-39-3 |Barium 34.0|B
7440-41-7 |Beryllium 1.0|0
7440G-43-9 |Cadmium__ 5.010
7440-70-2 |Calcium 48800
7440~47-3 |Chromium_ 4.0|0
7440-48-4 {Cobalt 6.0{UT
7440-50-8 |Copper 3.01U0
7439-89-6 |Iron 9.0]U0
7439-92-1 |jLead 1.0|0
7439-95-4 |Magnesium 7890 _
7439-96-5 |Manganese 2.040
7440-02-0 |Nickel 14.0|U
7440-09-7 |{Potassium 1380(B
7782-49-2 (Selenium__ 3.010
7440-22-4 |Silver 3.0|0
7440-23-5 |Sodium 4280|B
7440-28-0 |Thallium_ 3.0;0
7440-62-2 Vanadium_ 4.0(U
7440-66-6 |Zinc 3.0|U

Clarity Before:

Clarity After:

mvmwmmmmq =
I A Y Y O I

g O R
[Tt

]

g hg /g wd hd g O

REK

11/21/95

*

Texture:

Artifacts:

FORM T - IN

00561



LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

LABORATORY
IS DATA SHEET -
CUSTOMER SAMPLE NO.

BOGSF4
Lab Job Name:BECHTEL-HANFORD Contract:
Lab Code:LAS Case No.: SAS No.: SDG No.:L5893
Matrix: {(soil /water) WATER Lab Sample ID:L5893-7
Sample wt/vol: 5.00 ({g/ml) ML Lab File ID: D0475
Level: {low/med) LOW Date Received:11/21/95
% Moisture: not dec. 0 Date Analyzed:11/27/95
GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00
Soll Extract Volume: 1.00 (ML) Soil Aliguot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L, or ug/Kg) UG/L Q
74-87-3--------- Chloromethane 10.1{0T
74-83-9-----=---- Bromomethane 10. U
75-01-4--------- Vinvl Chloride 10.|U
75-00-3--------- Chloroethane 10.|U
75-09-2---«--~--- Methylene Chloride 10.|U
67-64-1-~-------- Acetone 10. |U
75-15-0~----~----- Carbon Disulfide 10.|U
J5-35-4--------- 1,1-Dichloroethene 10. |0
75-34-3--------- 1,1-Dichloroethane 10.10
540-58-0-------- 1,2-Dichloroethene (total) 10. |0
£7-66-3----=----~ Chloroform 1.0.14
107-06-2------ -~ 1,2-Dichlorocethane 10. 1|10
78-93-3----~----- 2 -Butanone 10.|U
F71-55-6-«------- 1,1,1-Trichloroethane 10.10
56-23-h--~------ Carbon Tetrachloride 10.]U0
T5-27-4-—----w=--- Bromodichloromethane 10.10
78-87-5--------- 1,2-Dichloropropane 10,0
10061-01-5------ cis-1,3-Dichloropropene 10.1|U0
79-01l-6-~=---=~- Trichloroethene 10.1{U0
124-48-1-------- Dibromochloromethane 10 (U
79-00-5----==---- 1,1,2-Trichlioroethane 10.10
T1-43-2----wem-- Benzene 10.10
10061-02-6------ trans-1,3-Dichloropropene 16. |0
75-25-2---=--~-~- Bromoform 10.|0
108-10-1-------- 4-Methyl-2-Pentanone 10.30
501-78-6----~---- 2 -Hexanone 10. |0
127-18-4-------- Tetrachloroethene 10.(U
79-34-5--------- 1,1,2,2-Tetrachloroethane 10.|U
108-88-3--~------ Toluene 10,10
108-90-7-------- Chlorobenzene 10.1|0
100-41-4-------- Ethylbenzene 10.|U
100-42-5-------~ Styrene 10.1|U
1330-20-7------- Xyvlenes (totall 10. |0

FORM T

CLP

VOA 3/90

0065



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS -
CUSTOMER SAMPLE NO.

BOGSF4
Lab Job Name:BECHTEL-HANFORD Contract:

Lak Code:LAS Case No.: SAS No.: SDG No. :L5893

Matrix: (soil/water) WATER Lab Sample ID:L5893-7

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0475

Level: {(low/med) LOW Date Received:11/21/95

% Moilsture: not dec. 0 Date Analyzed:11/27/?5

GC Column:RTX502.2 ID: 0.53{mm) Dilution Factor: 1.00

Soll Extract Volume: 1.00 (ul) Soil Aligquot Volume: 1.00{ul)

CONCENTRATION UNITS:
Number TICs Found: 0 {ug/L or ug/Kg) UG/L_

CAS NUMRER COMPOUND NAME RT EST. CORC. CQ

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Lazb Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.: SAS

LABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSG7
Contract:__

No.: SDG No.:L5893

Matrix: {soil/water) WATER Lab Sample ID:L5893-10

Sample wt/vol: 5.00 (g/ml) ™ML Lab File ID: D0476

Level: {low/med) LOW Date Received:11/21/95

% Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53{mm) Dilution Factor: 1.00

S0il Extract Volume: 1.06 (ML) Soil Aliguot Volume: 1.00 (ulL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
74-87-3---=-----~ Chioromethane 10.10
74-83-09-----w--- Bromomethane 10.10
T5-01-4----~-=--- Vinyl Chloride 10.1|0
75-00-3--------- Chloroethane 10.|U
75-09-2--------- Methylene Chloride 10, |U
67-64-1----~----- Acetone 10. U
75-15-0-=-=-=---=-=--~ Carbon Disulfide 10. |0
75-35-4-----—---- 1,1l-Dichloroethene 10.|0
75-34-3-----=--- 1,1-Dichloroethane 10. |U
540-59-0--~------ 1l,2-Dichloroethene {total) 10.4{0
67-66-3-~=-=---~-~ Chlorcform 10.(U
107-06-2---~-~--— 1,2-Dichloroethane 10. |0
78-93-3---------~ 2 -Butanone 10.|0
71-55-6-==-=-u-=- 1,1,1-Trichlocroethane 10.i0
56-23-B-=r-u=---- Carbon Tetrachloride 10.10
T5-27-4---~----= Bromodichloromethane 160.10
78-87-5---«----- 1,2-Dichioropropane 10.10
100631 -01-5------ cis-1,3-Dichloropropene 10.|U
79-01-6--------= Trichloroethene 10.10
124-48-1------~-- Dibromochloromethane 10. |0
79-00-5--------- 1,1,2-Trichloroethane 10. |0
71-43-2--------- Benzene 10.]U
10061-02-6--~--- trang-1,3-Dichloropropene 10.10
75-25-2--------~= Bromoform 10.(0
108-10-1--~-=---- 4-Methvyl -2 -Pentanone 10. |0
581-78-6-------~ 2 -Hexanone 10.]|0
127-18-4-------- Tetrachloroethene 10. (T
T79-34-5-==---u==- 1,1,2,2-Tetrachloroethane 10. |0
108-88-3---~----- Toluene 10.|U
108-90-7=-=~-w=~- Chlorocbenzene 10.|0
100-41-4-------- Ethylbenzene 10. (U
100-42-5----w--- Styrene 10. (U
1330-20-7------- Xvleneg (total) 10. 1|0

FORM I - CLP VOA 3/90

0070



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED CCMPOUNDS
CUSTOMER SAMPLE NO.

BOGSGY
Lab Job Name:BECHTEL-HANFORD Contract:

lLab Code:LAS Case No.: SAS No.: SDG No.:L5893
Matrix: (soil/water) WATER Lab Sample ID:L5893-10
Sample wt/vol: 5.00 ({(g/ml) ML Lab File ID: D0476¢
Level: {(low/med) LOW Date Received:11/21/95
% Moisture: not dec. c Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (uL) Scil Aliquot Volume: 1.00 {(ul)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I - CLP VOA-TIC 3/90

0071



LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

LABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSF1L
Lalb Job Name:BECHTEL-HANFORD Contract:_
Lab Code:LAS Case No.: SAS No.: SDGE No. :1.5893
Matrix: (soil/water) WATER Lab Samplie ID:L5893-13
Sample wt/vol: 5.00 (g/ml) ML Lab File ID: DO0477
Level: {low/med) LOW Date Receilved:11/21/95
% Moisture: not dec. 0 Date Analyzed:11/27/95
GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: 1.00 (ML) Soil Aliguot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-87-3-------~- Chloromethane 10.|0U
74-83-9--------- Bromomethane 10.1{U
75-01-4---=----- Vinyl Chloride 10.|U
75-00-3--------- Chloroethane 10. U
T5-09-2--------- Methyvlene Chloride 10. |0
67-64-1--------- Acetone 10.]U
75-15-0--------- Carbon Disulfide 10.|0
75-35-4--------- 1,1-Dichloroethene 10.|U
75-34-3-------~-- 1,1l-Dichloroethane 10. |0
540-50-0~--~-~- -~ 1,2-Dichlorosthene ({total) 10.|U
67-66-3-~-—---~--== Chloroform 10.1|0
107-06-2-~===--— 1,2-Dichloroethane 10. | T
78-93-3---=----2- Z-Butanone 10.. |U
71-55-6--------- 1,1,1-Trichloroethane 10.|U
56-23-5-=m------ Carbon Tetrachloride 10.10U
T5-27-4--------- Bromodichloromethane 10.|U
78-87-5---~------ 1,2-Dichloropropane 10.|U
10061-01-5---~--- cis-1,3-Dichloropropene 10.1|0
79-01l-6--~-~------ Trlichloroethene 24,
124-48-1--~=-=-~-- Dibromochloromethane 10.10
79-00-5-----==--- 1,1,2-Trichloroethane 10.1|U
T1-43-2«-=-~------ Benzene 10.|U
10061-02-6-----~ trans-1,3-Dichloropropene 10.10
75-25-2--~------ Bromoform 10.1|T
108-10-1----~=--- 4 -Methyl-2-Pentanone 10.1|U
591-78-6-=-=-=-=---- 2 -Hexanone 10.1(T
127-18-4---«==--- Tetrachloroethene 10.|UT
79-34-5--------- 1,1,2,2-Tetrachloroethane 10.10
108-88-3-------- Toluene 10.10
108-90-7-------- Chlorobenzene 10.1]U
100-41-4------~- Ethyvlbenzene 10.|U
100-4Z2-5-------- Styrene 10. |0
1330-20-7------- Xvlenes (total) 10.71U0

FORM T - CLP VOA 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS .
CUSTOMER SAMPLE NO.

BOGSF1
Lab Job Name:BECHTEL-HANFORD Contract:_

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER Lab Sample ID:1.5893-13

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0477

Level: (low/med) LOW Date Received:11/21/95

% Moisture: not dec. 0 Date Analyzed:11/27/95 _

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ulL) Soil Aligquot Volume: 1.00 {ul)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST., CONC. Q

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

LABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSG6
Lab Job Name:BECHTEL-HANFORD Contract:_
Lab Code:LAS Case No.: SAS No.: SDG No.:L58¢93
Matrix: {soil/water) WATER Lab Sample ID:L5893-16
Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0478
Level: {(low/med) LOW Date Received:11/21/95
% Moisture: not dec. 0 Date Analyzed:11/27/95
GC Column:RTXE02.2 ID: 0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00(ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ 0
F4-8T7-3-----2--- Chloromethane 10.{U
TJ4-83-Gu-cu-m— - Bromomethane 10.|0
75-01-4--------- Vinyl Chloride 10. |0
75-00-3--------- Chloroethane 10.{U
75-09-2---~---=-- Methylene Chloride 10.. (U
67-64~-1~--------- Acetone 10.|U
75-15-0--==---=-- Carbon Disulfide 10.4{0
75-35-4--------- 1,l-Dichloroethene 1.0
Th-34-3--=--cw-- 1,1-Dichloroethane 10.1|U
540-59-0-------- 1,2-Dichloroethene f{total) 10.]U
67-66-3----n---= Chloroform 10.|0
107-06-2-----~-~-- 1,2-Dichloroethane 10. | U
78-93-3--------- 2-Butanone 10.,0
71-55-6--------- 1,1,1-Trichloroethane 10.U0
56-23-5--—------- Carbon Tetrachloride 10.|U
J5-27 -4 - - -_ Bromodichloromethane 10.10
78-87-5---~------ 1,2-Dichloropropane 10. (U
10061-01-5------ cls-1,3-Dichloropropene 10.1|0
79-01-6-=-~~-==--- Trichloroethene 10.|U
124-48-1-------- Dibromochloromethane 10.1|0
79-00-5c-c—wa--a 1,1,2-Trichloroethane 10.|U0
F1-43-2-=---=--- Benzene 1G. 10U
10061-02-6-~---~- trang-1,3-Dichloropropene 10.(U
75-25-2--------- Bromoform 10. U
108-10-1---~----- 4-Methyl-2-Pentanone I16. (U
591-78-6-------- 2 -Hexanone 10.)U
127-18-4---w---- Tetrachloroethene 10.1UT
79-34-5--------- 1,1,2,2-Tetrachloroethane iG.10
108-88-3-------- Toluene ) 10.|0
108-90-7--=---~-=-- Chlorobenzene 10.10
100-431-4-------- Ethyvibenzene 10. (U
100-42-5-------- Styrene 10,10
1330-20-T~-~-==-~ Xylenesg {(total) 10.10

FORM I - CLP VOA 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATTILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

CUSTOMER SAMPLE NO.

BOGSG6
Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER Lab Sample ID:L5893-16

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0478

Level: (lLow/med) LOW Date Received:11/21/95

% Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

$0il Extract Volume: 1.00 (ul) Spil Aliquot Volume: 1.00 (ul)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

R
R OW M -1 U1 W R

[}
L
|

2R
® 310U B

[
0

FORM I - CLP VOA-TIC 3/90
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LOCKHEED AMALYTICAL SERVICES

RAD DATA REPORT (ral1}

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFQRD)

Client Sample ID: BOGSF4

Date Collected: 17-Nov-95

LAL Sample ID: L3893-19

Date Received: 21-NOV-05

Matrix: Water Login Number: L5893
Constituent - .. . . . . ... Anabyzed UBateh o 0L Cpctivity Epror . MBAL.. | -DataQual-  Units
Gross Alpha 12-DEC-95 GR ALP/BETA LAL-0060_30664 0.9 1.1 1.9 pCi/L
Gross Beta 12-DEC-95 GR ALP/BETA LAL-0080_30664 53.0 4.2 2.1 pCi/L
STRONTIUM-8%,90 08-DEC-95 SR-90 LAL-0065_31149 24.9 1.5 0.47 pCi/L

Page 3



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc., * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF1 LAL Sample ID: L5893-24

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Constituent. - « Anabyzed -, Batch - J em o Acrivity ErTor., . MBA .0 . Dataual-  Units
Gross Alpha 12-DEC-95 GR ALP/BETA LAL-0060_30664 5.7 3.3 4.3 [ pCi/L
Gross Beta 12=DEC-95 GR ALP/BETA LAL-0060_30664 i2.9 2.8 3.6 pCisL
STRONTIUM-89,90 08-DEC-95 SR-90 LAL-0065_31149 -0.01 0.28 0.49 pCi/l

Page 4 " 0132



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, lnc. * Richland, WA

Bechtel Hanford Project {Project BECHTEL-HANFORD)

Client Sample ID: BOGSF& LAL Sample ID: L5893-29

Date Collected: 17-NOV-95 Date Received: 21-NOY-95

Matrix: Water Login Number: L5893
Constituent Lo g Anatyzedy, Bateh. 50 ioonc Lo oo AEEINISYD . Erperiic MBA.. Datadual  Units
C-14 06-DEC-95  C-14 LAL-0209_30662 41. 85, 100 pCi/L
H-3 12-DEC-95 TRITIUM(H3) LAL-0066_30673 320 200 220 pCi/l

Page 5
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (raQt)

Bechtel Hanford, Inc.

* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF LAL Sample ID: L58%93-30

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matriz: Water Login Number: L5893
Constituent cre-Anabyzed Bateh Activity' - Efrori -« MDA " Datp@ual.  Units
c-14 D4-DEC-95 C-14 LAL-0209_30662 i2. 82. 100 pCi/L
H-3 12-DEC-95 TRITIUM(H3) LAL-0066_30673 400 200 220 pCi/L

Page 6
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Notebook No. Y72

PROJECT' Gms.s @/,,A/ﬁ;& /L CS

Continued From Page
. — 1 T Y T 1 T I
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
— Dilution S;urce Information
___ |t Isotope: élm—zgl and  S.-Y =90
| llParent Barcode Number Adop2a’ -~ AA0 e
""_‘Lr ‘ An‘-.zg{ TP 3 YL —loo-
L[l Vendor or Certificate |.D. # of Parent Standard: Sol¥-90 MEsr SepH Y186
Ara—2%1 fl—0225— GO~/
Biluted Source Logbook L.D. #: S —5 o Q{~0225-FS~2

Balance Verification?:

Diluent Used:

s

O, 1IN HUO3

7Dilution

* Diluent:

O N HHWvs L/zm?rﬁr-(ma)%/gé

*Density of diluent {g/ml}: N A . ,
A — 241 G¥lIe pCC fm s
a: Parent Specific Activity: S ~90 Laos ,,QA nr /20
AW"7‘\’( 0!5-'

b: Amount of Source Transferred: S-~9p 4.5 e-ml

¢! Total amount of Dilution: Ssoo __lf'g{' v

d; Total Volume of Dilution: 500 p L

e: Activity of Dilution f{a *b/ch A
| Are— 241 9.5l rE/m(_

f: Activity of Dilution {a * b /d): <rY~ e 12 oC fd 3/1/70
- " v
ji Dilution Logbook 1.D. #: 96-721~13~

Dpc UTF o
Reviewed By: C]-—,O\ Mﬁj

Prepared By:

Preparation Date:

Review Date:

¢/23 /75
8/24 /95

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of & volume unit source

can be performed without a density conversion. Hf the diluent changes, 8 weighted proportion density conversion is necessary

Ty T T 71T T T T T 1T 7§ g1 1 3
Read and Understood By U 1 4 7
Signed Date Signed . Date




STE. LUTLI T feord o mbe G- gaa5-Lo~( AN

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Coatained Radioactivity: 0.997 Py
Description  of Solution
a. Mass of solution: 5.0007
b, Chemical form: AmC13 in 0.5N HC1
¢. Carrier coatent: Nooe added
d. Density: 1.0077 prasu/onl @ 20°C.
Radici .
None datected
Radicactive Deughiers
Nooe detected
Redi fide C i
0.1994

Mothod of Calibration
Weighod aliquots of the solution were assayed using a liquid scintillation counter.

Uncertminty of Mosswroment

a. Systzmatic uncertsinty in instrument calibration: +2.0%
b. Random uncertsinty in azsay: *0.7%
<. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: +*2.7%
NIST Toaconbility
This calibratios is implicitly tracoabls to the National Instituts of Standards and Technology.
Nolm

1. Nucloar data wore taken from *Table of Isotopes”, Seventh Editios, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement assurance program to cstablish and maintain implicit
traceability for a sumber of nuclides, based on the blind assay(and later NIST cestification) of Standard
Reforoacs Materials. (As in NRC Regulatory Guide 4.15)

0148
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THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH 1S BEING MAILED TQ YOU UNDER
SEPARATE COVER.

National Tnsgtitute of Standards & Technologp

Cectificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Owerall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST bososilicate-glass ampoule °
Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium amh
yttrium per gram of 1-molar hydrochloric acil @
Approximately 5.0 grams |
4514x 10 Bq g’

1200 EST August 1, 1990

285 + 02 yeann @

4=p liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, lonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
"~uary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back
0150
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radicauclids Am-241 Customer;: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.0.No.: 0SLAB1245
m No.: 7241 Raforonce Dato: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 oy
of Solstion
s. Mass of solutiom: 5.0007
b. Chemical form: AmC13 in 0.5N HQl o
¢. Carrier content: None added
d. Density: 1.0077 g/ @ 20°C.
None dstected
Radiosctive Dumghiers _
Nons detecsed
Radi side C .
0.1994

Method of Calibcstion
Weighed aliquots of the solution wers asssyed using & liquid ecimtilletion coumter.

a. Systematic uacertainty im isstrument calibration: +2.0%
b. Random wncertainty in assay: +0.7%
¢. Random wacertainty ia weighing(s): +0.0%
d. Total amcertzinty at the 99% confidence level: +2.7%
NIST Toacushility -
This calibration is implicitly traceshis 10 the National Institnte of Stendecds and Techmology.
Nos

1. Nuciear dats were ke from "Table of Isotopes®, Seventh Edition, edited by Virginis 3. Shirley.

2. [PL participstes in an NIST cesasurement sssucsnce progyam (0 establisk and mintaia implicit
tracenbility for & smmber of auciides, bassd on the blind ssesy(and leter NIST certification) of Standerd
Refhmuce Motarinls. (As ia NRC Rogulatory Guide 4.15)

0153




e er T ‘M:‘“ e Notebook No. 292
PROJECT 4Iq'm 2q’| IC‘" d‘Q‘fl}'lO/ X LCS Continued From Page

81

l ?
— ISOTOPE DILUTION RECORD ”y/;kf
— Jeslgpe s fm 24| &)
Secondary/Working Level Dilution %2 @
— Date:%ﬁsPreparcr’s Name;: A . u )Qk‘% e))\-
: Pipet Check / Balance Wt. Check Done ( Vf
—  Diluted Source ID (log#): 1[~225-E0 ~ |
: Diluent used: _0_« & N ttc‘
| A: Source activity: 2{ 700 AP“Z& (?774 9}06‘ /03' )
B B: Amount of source transferred: [0 - 3 2 ggj
| C: Total amount of dilution: _(00 - (029 ‘3/
B D: Activity of dilution (A*B/C): 2 237. 70 d/"”"/ 4
- E: Density of Diluent: _/~00/0 4 / L,
B % F: Activity by volume (D*E): _2 24¢ 4 dpm /noQ
- 1
- for
B Dilution Log Book D $2~—33k~  92-353- |-
— Reviewed by: ;?/ Date: ‘ﬂ 7[ 2 3
.
1
— - | | —
T T L Tiés 3 el | | a5 U3
£ b= ‘Q'“(m’w‘?"fé N Tol wd sHVT 1717
Ol (L 1Wor Vohs il Slidlan 1 |Clol | clatiuma |Glate Y icag=-
hjr Mub&‘ ﬁﬂg‘r‘;, l; 274 A" D '—’pndé@ - el "
mCs ~0114- 9. :hbo.l:j ¥ ?71’.2“) pGlulid | A 1 (5‘1 1 -Ept ”2:’
“ phosl pbr | oo wt | X B8l ] Toal, d (B od wogyesonese s
(same p:fptﬂc amounts a5 P.R0K.) Read and Undsrstood By 0155
Do) oy 225 M&%@ e
Signed Date /s Signed ) T Date




e yd 573177
ACSEKS!
R\t.S

U.S. Environmantal Protaction Agency
Environmaental Monitoring Systems {aboratory-Las Vegas
Nuclear Radistion Assessment Division

Calibration Certificate

Description

pincpel cssmnucise| Strontium=90 |
Nomunat sctivay [ 27 I l nano Cutag I

Nomunal volume E miin srmpeuit/boltie numbaer 94 00 3_ 1

Hlllxllltr 28 . 6 VQQI_S 1

Measurement

Activity of principal radionuclide

Activity pes gram ol this sokutson

{ 5.40 ]| nanoww| el strontium-90

O

nowonew rsten] April 1, 1994 i

Actrvity of daughier radionuclide

The peancipsl activity wes wanied ol the g d twne by

[ 5.40 1[ nanomnn] Por grsm

ol t1e dsuguee mucsise | Yttrium=-90 i

Total mass of this solution |

Approximately 5.0 ™™

Method of mesasurement

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Life

Tha rode e has decoyed theaugh ol lves since o was etmewned by EMSL-LY
We reapmmend thit thit selution shawld net bt used after I august 1294 I

This dilution was prepared for the 19%4 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

0156



Purity

The manufaciurer states that activities other than that of the principai nuchide
and of its daughter nuclides, if any, were estimated/known 1o be.

i :?;jallh&n of the principal activity

(2) L%s:a‘l’}aon % { of the principal activity
less than . .
(3 . | equal to % | of the principal acuvity

The activity of impurity (1) is not (2} is not {3) is not

includad in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than +
(The 99.7% confidence limits are given by t{sm) where t is obtainad from the student t facior
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors {dilution, counting, and
known uncertainty of the standard) is obtazined by the sepserate arithmatic summation of the
positive and negative systematic error ( +§ ~ § * ). These have been sstimated not 1o exgeed

+3.8 %jor-3.8%

the overall uncertainty (often cailed sccuracy) is an estimate of the possibie divergence of

the quoted result from tha true vaiue. [t is & combination of random error [t(sm)] at the 99.7%
confidencs limits and the worst cass estimate of the systematic errors { +5. -4 )

The overalt uncertainty is therefore caiculated on the basis of + [sm) +8]. - [tsm) +37

and is |+4.0 'xl, [- 4.0 %Iofthoquoudndioaaiwmnion.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities {(no sliowance for error in these assumptions or the
assumption of quoted hatf-life have been included in the statement of accuracy sbove).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 alsc decays 100 percent by
beta emission.

Chemical
Composition
of Solution

Carrier coment per gram of solution: Other components:
30 micrograms strontium 0.1 M HC1

Praservative:

Remarks

0157 sw

Dato Certificate Prepared . PTil 26, 1994

Approval Siansteres ; . _ %{
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82 Sf _ ?/0 Notebeok No. M

PROJECT

Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

[sotope: 3 | S Cf 0 Vendor:

. L ¥ .
Activity of Standard Received: 2.7 X/op uCi Vendor {.D. #
Weight of Standard Received (g}: 5 -0 o] LAL 1.D. #:
Standard Activity {pCi/g): X 10~ pCi/g NIST Traceable 7
Halflife in Years or Days: & 8’ - CJ yrs Certificate #:
Reference Date: 4 ,[ - {"1‘1 Lf Receiver's Name:

Date Received:

CPA

Tilpp3- |

Acsay |

Ues

OQQGDBfI

K. frree

6219

- Primary Dilution

" || Balance Verification?: V! 7.5

il Diluent Used: 0- l H H’C/l

— || a: Decay Corrected Standard Activity (pCi/g): 5’ "{ K10 3 pCifg
: b: Weight of the Source Transferred (g): '—{ 9 (o To Q

— || ¢: Total diluted weight (g} L’{’ C[ . q l g

™ lld: Total Diluted Votume (mL) £o mt

| it e: Activity of Dilution by Weight (pCifg} [a*b/c]: 537 : L{‘ pCilg
I {if: Calculated Density of Solution {g/mi) {c / d): v 7?8l g/mL

L lig: Activity of Dilution by Volume {pCi/mL} [e * fl: ﬁ 36 LP’{' pCi/mL

o5 A - 5L =T

| [h. Dilution Logbook 1.D. #: __%—%Hj___\_ Craf)er]

= Prepared By: /)qwu u() M Preparation Date: é - , § - j LL

B \ Reviewed By: L\s{ Mwu\ Review Date: 6/3M7_ b
- 013

_ Punty/Cross Check Performed By: Check Date:
t.a ¥ \r;‘

e T

Signr - Signad Date



L va Sj850T17
ACSHS
Rxs

U.S. Eavironmentai Protaction Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description

Princmal udnmdﬂn[ Strontium_go J Halt bite 28 .
Nominal activity l 2 7 1 [ nano Cufrey I
Hommsl volume mln smpoute/boilie numb 04003-1
Measurement  Activiy of principal radionuchde
Aciwvity per gram of thes solution
1 5.40 || nano=wﬂjd[ Strontium-90 J

wo0hemsrsTen| April 1, 1994

N—

Activity of daughter radionuctide

Tha principsl ity was

w d 51 the queted 1wna by

I 5.40 ][ nanoww] reeam

of the deughter nuctate Yttrium_go ]

Totsl mass of this solution

Approximately 5.0 "™

Mothod of measuremant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liguid scintillation counting.

Useful Life

Tius redesnuciide has decayed (weugh Bl bevat Bince A was otieued by EMSL-LY

W tecommend that this selution eheuld not be used after | _Aggust 1294 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C in water.
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Purity

The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuciides, if any, were asumated/known to be

(1)

less than

(2] equal to %
less than

(3) | caval to %

The activity of impurity (1) is not {2} is not (3) is not
included in the quoted figures of the principal activity.

&s:allh‘%n of the principal activity

of the principal activity

of the principal activity

Random Errors

The precision of this standard was such that the certified value of the radicactive

concentration of the principal activity had a standard error (smj not graater than +
{The 99.7% confidence limits are given by t{sm) whare t is obtained from the student t factor

for the degree of freedom (n-1)).

The maximum uncertainty due 1o the assessable systemastic errors {diluticn, counting, and
known uncartainty of the standard) is ocbtained by the separats srithmatic summation of the
positive and negative systamatic error {( +§ ~ § ° ). These have been estimated not to exgeed

+3,8 %jor |-3.8 %}

the overall uncertainty {(often cailed accuracy) is an estimste of the possible divergence of

the quoted resuflt from the true value. it is 8 combination of random error [t(sm)] at the 99.7%
confidencs limits and the worst case estimate of tha systematic errors ( +§ . -5 )

The overall uncertainty is therefore calculated on the basis of + [tsm) +8]. - [usm +37

andis [+4 .0 %]. 1~ 4.0 %lof the quoted radicactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, 1ts
daughter nuclides and impurities {no allowance for error in these assumptions or the
assumpticn of quoted hatf-life have been included in the statement of accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by

beta emission.

Chemical

Carvrier content per gram of solution: Other components:
Compasition .
ofsgmﬁm1 30 micrograms strontium 0.1 M HC1
Preservative:
Remarks
0166
april 26, 1994

Date Certificate Prepared

Approval Signature

Revicor § 784



3

82 Notensok to. UT7Y-

SROJECT Sr ~ ?/O Cont:nued From Page _

: INITIAL STANDARD DILUTION RECORD

}._.

B Standard information:

- Isotope: \C P - ? 0 Vendor: Ef a

| |l Activity of Standard Received: 37 )({0'* uCi Vendor 1.D. # ?(}DO >3- }

~ 50 4 LAL I.D. #: pcsay |

Weight of Standard Received (g):

5 x10® peirg

k06
d

Standard Activity (pCi/g): NIST Traceable ?

Halfiife in Years or Days: yrs Ceortificats #:

(494

Reference Date: Receiver's Namae:

Date Recsived:

e

94003 -
k. Fiee
£.3-9Y

Primary Dilution

Balance Verification?: Vif 75
Diluent Used: 0 l gl H’C,I
a: Decay Corrected Standard Activity {pCi/g): § 4 Xto 2 pCilg
b: Weight of the Source Transferred (g): ‘—{ 9670 ¢
c: Total diluted weight (g): 49.9] o
d: Total Diluted Volume {mL) 57) mL
e: Activity of Dilution by Weight (pCifg) [a * b /¢ 531U pCilg
f: Calculated Density of Solution {g/mti} {c / d}: @ - ??g 2. g/mbL
g Activity of Dilution by Volume {pCi/mL)  [e * fI: E36. 44 pcime
Y T3 414 -¥2~)
h. Dilution Logbook 1.D. #: —‘4‘%”_{4[7? - 41 - ]_ Q-’H-(ﬂa,('

Prepared By: I)ﬂpw: L(()M Preparat;on Date:

\| Reviewed By: %@.J&im\

Review Date:

pole 94
¢/30/5v

L || Purity/Cross Check erformed By: Check Date:
N1E°A
\\\\’ i fiiéﬁ \ 2
Sionad Date Signed Date

—-d
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Notebook No. 017
Continued From Page

49
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SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Py

Diluted Source Logbook 1.D. #:

Balance Verification?:

Isotope: g{- - SO
Parent Barcode Number AdoodD
Vendor or Certificate 1.D. # of Parent Standard: —

9{- 0225. 30— &

NYes

4 Dilution Logbook 1,D. #:

Diluent Used: [ M Hel
B ) Dilution
*Diluent; fm Hel
*Density of diluent {g/mil}: .oV g/mi
a
a: Parent Specific Activity: boon . Wy pCi/ e
b: Amount of Source Transferred: 3_.4;.93"?_ oo g
303.63
c: Total amount of Dilution: ~poidkyal—zi 441 g
. d: Total Volume of Dilution: LD, O mi
| s L
e: Activity of Dilution [a * b /cl: %—oef)}t' 4o .4} pCi/g & 8/{]90
Tt
593Yh (¢6.00
f: Activity of Dilution (a * b /d): At G, pCi/mi

.

Prepared By: <] ..L_qO f"} a-\Q/
[} 4

Reviewed By:

Preparation Date:

_Af1fss
¢/t /?3/

Review Date:

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. if the diluent changes, a weighted proportion density conversion is necessary,

HEadrang undersiood By

Signed

(¢ sl

Date Svigned

Date

HR K
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Strontium Carrier Standardization

Strontium Carrier {10 mg/mL}:

/
Use commercially available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissoive 24.16 g of Sr{NO,;), in water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dr§thmet under a grymg lamp. Coc:)ol the plzél:acihets in a desiccator
and weigh. {'» 1 HGgi~205 -V "Zm da /Le
Give & hwo  Calinaled "?rqm,ul m |-5-15

U

L [Calib#1 Calib # 2 Calib#3 |
Corornles |/ ho%9s  |G-bkoso | 6818956
planchet 659582 103905 | (-3%0%8

oo™ | 0-012¢] | 801245 {o-0i20fF

AVERAGE Sr(NO,), + STDDEV. = _ 0-0 {231 03,

L

Expected mg of Sr(NO,), = cert.value(=10mgofSr/mL) * 0.5 mL * 2,41

Within 3% of expected {12.08 mg/0.5 mL) value (yes/no) AL

Initial and Date@qo l - 10 ,?5

Read and Understood By

Sianed Date Signed - Date

. L
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Notebook No. 2_2—2_55_

Continued From Page

—
e
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Strontium Carrier Standardization

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 pg Sr/ml. ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(NO,), in water and dilute to 1 L in a volumetric flask with

water.

Perform calibration check on a 0.5 mL pipet and then carefully pipef 3- 0.5mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator  —

and weigh.

/

g

o<

>

Q

&

N
-

-

!\ ol

I Calib # 1 I Calib # 2

Calib # 3

Canorem, |6-5¢1855 | 6 4%26q | C56RlE g
Tare wt. of 6 5@7@5}‘3/ 64096{6 % (.55629 4

planchet

L
e ————

Net wt. of carrier .01 0.0 o o.011%¢
| added {mg) 0-012] %/ 16 17 3/ _
! . S
AVERAGE Sr(NO), # STDDEV. = _0 .0/i929 7 o.000277 |
Expected mg of Sr(No,), = cert.value(=10mgofSr/mL) * 0.5 mL * 2.41 ]
Within 3% of expected {12.08 mg/0.5 mL) value (yes/no) ) N
0 ]
Initial and Date: M 3 é - ?‘/’ :
[ O I O T
Continued on Page

3- 1594

t
Read and Understood By &A"E{—m 2en) ?

0170

.
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S W(’ (Q.&, f:;“ Notebook No. L’%__
Continued From Paae

i W Initial and Date:
__@&%,\% » \

LAL-0065-R0O1
Date: 5/93
Revision 1

5.3.5.a Strontium Carrier Standardization
Strontium Carrier {10 mg/mL}:

to 1 L in a volumetric flask with water, then transfer to a stock bottle.

Calibrate a 10-mL pipet and then carefully pipet 3 - 10.0 mL portions of the strontium carrier solution into |
separate 50-mL centrifuge tubes. Add 1 mL of 6 N NaOH and heat in a water bath. Slowly, and with].
stirring, add 15 ml of 2 N Na,COQ, solution and continue digesting for 15 to 20 minutes. Centrifuge and
carefully decant the solution, Wash the SrCO, precipitate with nanopure water pH adjusted to 8 with
NH,OH. Using a plastic disposable pipet, quantitatively transier the S/CO; in to a tared 27 .8, deep dish,

dry under a heatlamp and reweigh.

Use commercially available 10,000 pg Sr/mt ICP|
Standard or equivalent. Alternately - Dissolve 24.16 g of Sr{NO,), in water and dilute

Calib # 1 Calib # 2 Calib # 3
Sianchor vt Q6345 q. 4y QIS 3y
N aorcarier | 02T TR | ooy

AVERAGE SrC0O,/ 10 mL % STD DEV. = (0.02131L 0.006F

cert.value (=10mg of SrfmL) + 10 mL « 147.62 g/mole SrCO,
87.62 g/mole Sr

Expected mg of SrCQy =

Within 5% of expected (168.5 mg/10 mL) value {yes/no)

Moh
4]

STANDARDIZED SrCO, /2 mL =_0.02%Xx 2 < 0.0426
20.0 mg of Sr{NO,}, carrier is equivalent to 33.7 mg SrCO,

Ok (=145

wonunued on Page

WK

—

Read and Understood By

Slgne‘:

Eate

Vapr2s fouu,«): Ly

0
%/

1715

Date

!
)

Signed
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CERTIFICATE OF CALIBRATION Aoy
BETA STANDARD SOLUTION

Radionuclide C-14 Customer: LOCKHEED ENVIRONMENTAL
Half Life: .~ 5730 = 40 years P.O.No.: (06LAB2959
Catalog No.: 7014 Reference Date: November 15 1992 12:00 PST.
Source No.: 407-124-2 Contained Radioactivity: 1.093 nCi.
Contained Radiocactivity: 40.4 kBq

Description of Solution

a. Mass of solution; 5.0242 . grams

b. Chemical form: Benzoic Acid Carboxy-C-14 in 0.1N NaOH

c. Carrier content: None added

d. Density: 1.002 gmi @ 20°C.
Radioimpurities None detected
Radioactive Daughters ; .

None

Radionuclide Concentration
0.218 uCig.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: + 1.8%

b. Random uncertainty in assay: +0.5%

<. Random uncertainty in weighing(s): + 1.0%

d. Total uncertainty at the 99% confidence level: +2.2%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Radioactive Isotopes”, edited by Virginia S, Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

Z"‘—“- U L o

QUALITY CONTROL

Nov. 17, /792
Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 North Keystone Street

Burbank, California 91504 . 0180
(818) 843 - 7000
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ISOTOPE WEIGHT DILUTION RECORD —
Isotope: C— Ik‘l‘ " Vendor: -.I-_P L
Vendor iD:__Fo7-jayq -2 __
Wit Recei\;red: 5, 0%+ g NIST Traceab@ﬁ Cert. # __ L rnpl.c My
Reference Date:_ /[ = (%5 ~ g ‘Q.

Notebook No. jjj_ 23

Total Received Activity:___ /.09 st

Activity in Units/g:_. 215 e .-_.‘/ 3

Activity converted (dpm/g)i_+4¥2 . 15 4 dpm/g Receive Date:__ ' /i& / G R
Halflife (Yrs or days) t% = ST3c = 40 (‘ﬂre..a-q_f Receiver's Name: CS‘:..-....; My cule,
PRIMARY DILUTION: B:I;nca wt. check done (__V1/ |
a: Source activity: 4%a J 9< “‘ dpm/g * Gf t% = < 100yr decay to prep. date}
b: Wt. of Source transfered: ___“+ . 9 04 S ) 0

Diluent used: .1 Nc oW
c: Total diluted weight: 1. S3 8
d: Activity of dilution {a®b/c): Q\O;. 24 7 dpm/g pural ;2-_1 A
e: Calcuiated density of solution: I o2 g/mL (4MHNO, = 1.1294 + 0007 g/mL}
f: Activity by volume = {d®e): =L 0D, 388 dpm/mL

Dilution Log Book ID:__ LA — ‘13"'-"‘1"""‘ ;?)-\ \/

Preparation Date: _‘ c/ 21/2 3 Preparer's Nama. ‘k\ ‘

NDARY QR N YTl lan . k don

Log Book !D of sfaurce being diluted: /
a: Source activity: /dpmlg ® (it t% = < 100yr docay to prep, date!
b: Wt. of Sourcs transfered: g

Diluent used: - f
¢: Total diluted weight: / N / A' g
d: Activity of dilution : / dpm/g
a: Calculated dgnsity of solution: g/mL (4MHNO, = 1.1294 2 .0007 g/mL)
f: Activi y voluma = {d%e): dpm/mL

0181

Dilution Log Book iD:

(\p\éy iof11/q3

Daie ¥ o yicited, Signed Date

Lo 2k




INITIAL STANDARD DILUTION RECORD

- Standerd lnfommtgn:

Reviewed By:

Purity/Cross Check Performed By:

Review Date:

Check Date:

0182

isotope: C-14 Vendor: isotope Product !
Activity of Standard Received: 1.09 uCi Vendor 1.D. #
Weight of Standard Received (g): 5.0242 g LAL 1.D. #: AA0114
Standard Activity {pCi/g): 2.17E+05 pCi/g NIST Traceable ? Yes
Haiflife in Years or Days: 5730 yrs Certificate #: 407-124-2
Reference Date: 11/15/92 Preparer's Name: Mark Young
Date Received: 11/18/92
~ Primary Dilution
Balance Verification?: Yes
Diluent Used: 0.1 N NaQH
a: Decay Corrected Standard Activity (pCi/g): 2.17E + 05 pCi/g
b: Weight of the Source Transferred (g): 4.909851 ¢
¢: Total diluted weight (g): 116.53 g
d: Total Diluted Volume {mL) 116.3 mL
a: Activity of Dilution by Weight (pCi/g} [a*b/cl: 9.139E+03 pCi/g
f: Calculated Density of Sofution (g/mi) [c / dL: 1.0020 g/mL
g: Activity of Dilution by Volume (pCi/mL) [e * f]: 9.157E+03 pCi/mL
h. Dilution Logbook I.D. #: LLAIL-93-0474-23-1
Prepared By: Preparation Date: 10/27/93




SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate 1.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

c-14

AAO0114

407-124-2

LAL-93-0474-23-1

Balance Verification?: Yes
Diluent Used: 0.1 N NaOH
B Diution
*Diluent: Nanopure w/ 1 mg/mi formaldehyde

*Density of diluent {g/mi):
a: Parent Specific Activity:

b: Amount of Source Transferred:
¢: Total amount of Dilution:

d: Total Volume of Dilution:

@: Activity of Dilution

f: Activity of Dilution (a * b /dh

Dilution Logbook 1.D. #:

Prepared By: Agnes Wong

[a*b/cl

1.0006 g/ml
9.14E+03 pCi/g
0.70 g
256.1 4 q
250 ml
2.87E+ O pCi/g
2.58E +01 pCi/ml
LAIL-94-0677-18-1

Preparation Date:

Preparer Signature:

Reviewed By:

Review Date:

Reviewer Signature:

*If the diluent remains unchangead from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. |f the diluent changes, s weighted proportion density conversian is necessary.

11/19/94

0183
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source information

isotope: C ” ( L‘f'

Parent Barcode Number ﬂ A o) l l 4'
B 1

Vendor or Certificate 1.D. # of Parent Standard:

Diluted Source Logbook 1.D., #: 0{3 '47(# - °? 3’ l

Balance Verification?: "‘Ltf—

i)
Diluent Used: Ppx wa*w ih IMQ-I/MLM%

=

Dilution - __.,_._ , "
*Dilvent: NdM‘DwW—- wader wit }M‘g /mlz. ﬁ“‘-‘-ldjkvib

*Density of diluent {g/ml): J\J/A' g/m!
[
P ;r..r?—?“
a: Parent Specific Activity: 726 72-( '&lﬁﬁ% gEifg pCL /mﬁ—
_ ‘ 1 i

b: Amount of Source Transferred: 0‘ 70 49 g

¢: Total amount of Dilution: 9950 ‘ “‘IL g

d: Total Volume of Dilution: ,U/A‘ mi

e: Activity of Dilution {3 * b /¢l Al /A pCilg

{

#: Activity of Dilution (a * b/ d): 26 1o oCi/mi

Dilution Logbook 1.D. #: 674' 677 ~ ,(F— - ) \/

Prepared By: | L Preparation Date: “ ", ,ﬂ(

Reviewed By: Review Date: { o /7“

'If the diluent ramains unchanged from the diluent used for tha dilution source, then & weight dilution of a volume unit source
can be performed without a density conversion, If the diluent changea, a weighted proportion dansity conversion is necessary.

0184
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[EESERED)

U.S. Environmaental Protaction Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclaar Radiation Assessment Division

Catibration Certificate

Description

Pr'lncolludoonudml Trltium (H"3)J s H'"’"“[ 12'43 years j
Nomunal sctvity illOJ [ nano“-"'ﬂ
Nomena! volume E mi in smpoule 7bottie number" 2606—1

Measurement  Activity of principat radionuclide

Acltivity per gram of 1hut solution

LJLL;L__][JunnLJﬂiﬂ Lorritiug ]

uoaoom.rsrml June 3, 1992 ]

Activity of daughter radionuclide

The ptincipsl activity wis accompanied a1 the quoted time by -
l l l Cures Per gram
of the dsughter nuctde ‘ l

Totat mass of this sotution

grams

ARPROX, 5.0

Method of measurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

traceable to the National Institute of Standards
& Technology (NIST).

Useful Life . )
This redionuctide has decryed thepugh m hall tives since i was otlained by EMSL-LV
We secommand that this solution should not be used stier becember 1999 J

0193



U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galthersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radionuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass . Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DATA EMSL _DATA -
Radioactivity concentration  810.5 Bq g* 810.3 Bq g
Expanded uncertainty 0.64 percent -3* 4.3 percent &
Photon-emitting impurities  None observed ¥ None observed
Measuring instrument  4wf liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Haif life  12.43 + 0.05 years ©®

Difference from NIST -0.05 percent ©@

For the Director,

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group
Physics Laboratory

*Notes on next page

0194



v . # , % Notebook No. Q 721
PROJECT Cantinued From Page Af,t ;
INITIAL STANDARD DILUTION RECORD
Standard Informatioa:
Isotope: ]»( -3 Vendor: =A
"
Activity of Standard Received: . bl uCi «—Von&orfﬁ‘TbTH m‘{)
Weight of Standard Recsived (g): 5 g LAL L.D. #: Ac 5299
n(; al("? 5
, Standard Activity (pCi/g): 219 IST Traceable ? Yes
Halflife in Years or Days: V2. A% yrs Certificate #: 269 - |
Reference Date: choo , Lf3/3L- Receiver's Name: Korvin Tree.
Date Received: : /, 25 /‘)5
) Primary Dilution
Balance Verification?: Vo s
DI:SCCS.Q‘LJ.
Diluent Used: E FA AsTHM ‘f‘-spr-ﬂ-\m)éﬁ\ ( D?Ael\dé@
™ Q.l n é’ﬁﬁ-
_4:/ Decay Corrected Standard Activity (pCi/g): pCilg o~ L/ o /fz
o o
\ ba Weight of the Source Transferred (g} 4.839 9
R Je Total diluted weight fg): 49. 377 g
e
d: Total Diluted Volume (mL) 49,5  mbL
e: Activity of Dilution by Weight (pCifg) [a *b/cl: 2190 pCilg
f: %’%u&aed Density of Solution (g/ml) [c / dl: 0.99777  g/mb
g: Activity of Dilution by Volume (pCi/mb) [e * fI: Q /9 0 pCilmL M L/,’J /7)-
h. Dilution Logbook 1.D. #: (‘ %Muﬁg‘ (A -a45-072 ] — |
Prepared By: ggl:!:)»&duwm /3. H‘W-Lo epafn;atuon Date: 2/7/95
mu-x&b LY
Reviewed By: :)(&c_, m Review Date: 1/'7 /ﬂj
—(J Tt r g r 4
Purity/Cross Check Performed By: Check Date:
1195
Signed Date O ID S‘}E’h ¢ Sichez - T l;ale

PRI Rt AT s e e .

AT -



14 1 Les Notebook No. _ 672
PROJECT -3 Continued From Page _4&__
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SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Scurce Information

isotope: BR-4 LS
Parent Barcode Number AC 5199
Vendor or Certificate 1.D. # of Parent Standard: 260 - \

Diluted Source Loghbook 1.D. #: LAL - 95-T12(~ |

Yes

Balance Verification?:

ek fl

Diluent Used:
Difution
N
*Diluent; M WD an wu
L)
*Density of diluent {g/mi): ©:- 99 NdA)
AN

a: Parent Specific Activity:

2190 oo /A

&,7 N A

5.0 vll gy

b: Amount of Source Transferred:

4ooo w0 ,9/?’;/14/3;

¢: Total amount of Dilution:

d: Total Volume of Dilution:

Z.7) ?a.'/v,\p © @/3{/9L

e: Activity of Dilution {a *b/c:
f; Activity of Dilution {a * b /d): —
Dilution Logbook L.D. #: 95 - 72| - 14 -1

Preparation Date:

Prepared By: C} -—) Q VVZ‘\Q/ ﬂ[jA}&S—

Review Date:

Reviewed By: %_m ¥/2 2/?.)/

11l the diluent remains unchanged from tha diluent used {or the dilution source, then & weight dilution of 8 volume unit source

Read and Understood By

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

0196

Signed
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PROJECT 4)1’/’ - 3 ACv_g Continued From Page
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
Dilution Source Information
Isotope: /‘l" 3 Z\, C._C,
|
|| iParent Barcode Number A C 5299
! .

{7 || Yendor or Certificate 1.D. # of Parent Standard: Aent -/

t—

___i Diluted Source Logbook I.D. #: LA —a5-72(~]

—{ Balance Verification?: ",9,5

—_5 Diluent Used: W

I ) ] -

' Dilution
*Diluent: D-ey} . U-]LU- /,L)A'.?;-ﬂ
L [y
*Density of diluent (g/mi): D.9 77 7  g/ml
- a: Parent Specific Activity: 2170 pCilg” s -
E b: Amount of Source Transferred: 5.0 ,9”3.(“ _ .

¢: Total amount of Dilution:
d: Total Volume of Dilution:
e: Activity of Dilution

f: Activity of Dilution {a * b /d):

Dilution Logbook 1.D. #:;

[a*b/eclh:

2995 (.
-éé&'ew:’a’ pilers i

Koo o g

2.7 oCilgin Lo /2 /52

.77 4 pCi/ml  can 413/92
95 ~72(-14~ |

Prepared By: t %?I L!; Z;Z -

Reviewed By:

"If the diluent remaing unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit saurce

can be performed without e density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Preparation Data:

Review Date:!

Héad and Undersooa By

0197

Signed

Date

Signed

Date
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U.S. Environmental Protaction Agency
Environmantal Monitoring Systems Laboratory-Las Vegas
Nuclaar Radiation Assessmant Division

Calibration Certificate

Description

Prncpsl uumd-«LTritium { H—m . Hm.n.ul 12.43 years j
Hommal sctivity [ 1 1 0 ] r nano mhﬂ
Komnal volume El mt in ampoule fbotile numbcrl 26061

Measurement  Activity of ﬁrincipal radionuclide

Activity pur gram of this solution

l 21.9 ] I nAano ‘“""] “[ Tritium ]

2 0400 howrs PSTon| JUNe 3, 1992

Activity ol daughter radionuctide

Tha peancips! activity wet sccompanied #t 1he guoled lime by -
| i I R
of the daughter nclady l ]

Total mass of this sclution

rams

APPROX, 5.0

Maethod of measurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

# traceable to the National Institute of Standards
.-~ & Technology {NIST).

Useful Life , . '
This radeenvuctide has decared thveugh m hatf kves since i was sbtsined by EMSL-LV
Wis recemmend that this solution shevid not e used sher becember 1999 l

N198

. s L
S A A, o e gy
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Purity

The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, were estimated/known to be:

[(n none !quja‘l“lao“ ] %I of the principal activity

less than
(2) equal to %

[{3’ I :qu:aﬂ%n E of the principal activity

The activity of impurity (1) is not {2} is not {3) is not
included in the quoted figures of the principal activity.

of the principal activity

Random Errors

The precision of this standard was such that the certified vajue of the radioactive

concentration of the principal activity had a standard error (sm) not greater than g' 0.4 %l

(The 99.7% confidence limits ara given by t{sm) where t is obtained from the student { factor
for the degree of freedom {n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmaetic summation of the
positive and negative systematic error { + § = § ' ). These have been estimated not 10 exceed

+2.9%1or|—2.9%l

the overall uncertainty {often called accuracy) is an estimate of the possible divergence of

the gquoted result from the true value. it is 8 combination of random error [t(sm)] at the 99.7%
canfidence limits and the worst case estimate of the systematic ercors { +5, -3 ° )

The overatl uncertainty is therefore caiculated on the basis of + [t(sm] ¢6] .- [t(sm) +5E|

and is l+ 4,3 %l. I- 4,3 'x,lof the quoted radioactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no sliowance for error in these assumptions or the
assumption of quoted hali-life have bean included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average 1s 5.68 Kev.

Chemical "' Carrier content per gram of soiution: Other components:
Composition '
of Solution 100 percent H,0 Barium less than 0. 9%4 percer
Lead less than 3x1l0 percent
Preservative:
Remarks

- 1199
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if‘%}% U.S. DEPARTMENT OF COMMERCE

] National Institute of Standards & Technology
:%’ j Galthersburg, MD 20889
e'hm o g

REPORT OF TRACEABILITY

US. Environmental Protection Agency

Environmeatal Monitering

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass -

Source composition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in S-mL flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

NIST DATA EMSL DATA -~
Radioactivity concentration 810.5 Bq g* 810.3 Bq g*
Expanded uncertainty  0.64 percent ¢9* 4.3 percent &
Photon-emitting impurities None observed None observed
Measuring instrument 48 liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Half life  12.43 = 0.05 years ®

Difference from NIST

Gaithersburg, MD 20899
January 1994

-0.05 percent ©

For the Director,

Kol Yol

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies {cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combined standard uncertainty, u_, = (.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation mcasurcments on cach of

4 vials : 0.11 percent
b) gravimetric 0.05 percent
¢) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent .
e} half life : 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying v, by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

Overall uncertainty reported by EMSL.

The limit of detection for photon-emitting impurities is:

0.08 y s'g? for energies between 90 and 2700 keV,
Un'tewr, M.P., Coursey, B.M., Schima, FJ., and Mann, W.B,, Int. J. Appl. Radiat.
Isot., 3%, 611 (1980).

This resuft demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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Notebook No., Q 77- 1
PROJECT # % Continved From Page &'A
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: H -3 Vendor: EFA
5
Activity of Standard Received: L1 uCi ‘—Vaaduri‘D'T‘Dm 1{:’
Weight of Standard Received {g): 5 g LAL LD, #: 4¢ 5299
V\G'ﬁz 4’67
Standard Activity (pCi/gl: 219 %1 KIST Traceable 7 Yes
Halflife in Years or Days: V2. A yrs Certificate #: 2645~ 1
Reference Date: choo Cp'/}'/.?b' Receiver's Name: Kovin Sree.
Dats Received: ,!/{’5 /93
Prirnary Dilution
Balance Verification?: ves
Di:.‘n't:i.ﬂ.‘:-r)g,
Diluent Used: grA ASTM qu\pe.,ﬂ. &&G\ ( DueleEG« \
s | Y !
L4:/ Decay Corrected Standard Activity (pCi/g): «4—-‘;—39;* F’leg A~ é/j /?‘L
1@3} Db A Weight of the Source Transferred (g): 4.929 9
QL\ c: Total dituted weight (g): 43 . 3717 g
pf)ﬁf
d: Total Diluted Volume {mL} B A5 mL
e: Activity of Dilution by Weight (pCi/fg} [a*b/c)k: 2190 pCi/g
f: Density of Solution {g/mi} Ic / d]: 0.99777 _gmL
TA]
g: Activity of Dilution by Volume {(pCi/mL} e * fl: Q { "7 0 pCi/mL (M L/} /?J.
h. Dilution Logbook L.D. #: %MWT (A-GS-0M2 ] — ]
Prepared By: M%m /j Haral, Pfeparation Date: __2/7/9s
. Pw'a AN
Reviewed By: % m Review Date: -2,57 /25
U or ¥ ¥
Purity/Cross Check Performed By: Check Date: non 2"
Signed Date

[ TS| n
. -

Q-DC'jr(iq —




Notebook No.

7¢ C <
PROJECT Continued From Page
- " SECONDARY/WORKING LEVi .
D STANDARD DILUTION RECORD
- Dilution Source Information
:: Isotope: /_/_ X 7&6:"5'6)))\5

Parent Barcode Number
Vendor or Certificate 1.D. # of Parent Standard:
Diluted Source Loghook 1.D. #;

Balance Verification?:

Ac 259

95 —o0721—}
Yo
De,;_.Q w,;!-e.»

Diluent Used:
" Dilution
* Dituent: /_,_W\.f' gL/ C\JA—/;..
~ J

*Density of diluent {g/mi): ! g/ml

a: Parent Specific Activity: 2 )50 pCi‘g

b: Amount of Source Transferred: M,O g

c: Total amount of Dilution: oo g

d: Total Volume of Dilution: e mi

e: Activity of Dilution [a*b/c): pCi/g

f: Activity of Dilution {a * b / dy: 217 pCi/ml__ o 7352

Dilution Logbook |.D. #:

FY -04 772173

%l;}e.*\/ll)\

Prepared By;

Reviewed By:

¢ /23755
&/23/95

Preparation Date:

Review Dsate:

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without 8 density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

neaa and undersiood By

Date

Signed




Date: January 26, 1996

To: Bechtel Hanford Inc. {technical representative)
From: A.T. Kearney, Inc. ?a o
Project: 100-FR-3 Round 8 Groundwater e 5{ l1oL63k

Subject: Volatiles - Data Package No. LK6893-LAS (SDG No. LK5893]

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services {LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sal;!PleilDi : Sa.\"!%'lhsle.nate“ . Media 7 “Validation’ o Anhlls'/;.si'é . 7

I S . ; : i Le\(el o ;
BOGSF1 11/17/95 Water 7 C CLP V;Iatiles
BOGSF4 11/17/95 Water c CLP Volatiles
BOGSG6 11/17/95 Water o CLP Volatiles
BOGSG7 11/17/85 Water _ Cﬁ _ CLP Volatiﬁlesi

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through &
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reporis
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. Preserved water samples must be
analyzed within 14 days of the date of sample collection.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. !f holding times are exceeded by greater than two
times the limit, all associated detected sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

¢ Instrument Calibration and Tuning

Instrument calibration is performed to establish that the GC/MS instrument is
capable of producing acceptable and reliable analytical data over a range of
concentrations. The initial and continuing calibrations results must meet
validation requirements set by Westinghouse-Hanford (WHC 19982a}. An initial
multipoint calibration is performed prior to sample analysis to establish the linear
range of the GC/MS instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on a day-to-day
basis.

Instrument calibration and tuning are not evaluated under Level C validation.

e Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptabie method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and fiagged "U". Common laboratory contaminants present in samples
at less than ten times the concentration of that analyte found in the associated
blank are gqualified as non-detects. If a sample resuit is less than the CRQL and
is less than five times {(or less than ten times for lab contaminants) the highest
associated blank result, the sample result value is raised to the CRQL level,
qualified as undetected and flagged "U". Tentatively identified compounds {TIC)
present in the samples and blanks that are within plus or minus 0.06 relative
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retention time units (RRT) of each other are qualified as undetected and flagged
"U" if the sample concentration is less than five times (or less than ten times for
common laboratory contaminants) the highest blank concentration.

All method blank target compound results were acceptable. TIC identifications
were not reviewed since spectral match comparisons could not be made without
the raw data, which is not provided in a summary data package.

Two trip blanks were submitted in this data package. The sample humbers, well
locations and sampling dates for the blanks are as follows:

Sample Number Well Location Sampling Date
BOGSG6 199-F7-1 11/17/95
BOGSG7 199-F5-1 11/17/95

No target compounds were detected in the trip blanks.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate using five
compounds for which percent recoveries must be within established quality
control limits. If spike recoveries are outside control limits, detected sample
results less than five times the spike concentration are qualified as estimates and
flagged "J". Undetected sample results with spike recoveries outside control
limits are qualified as estimates and flagged "UJ". Sample results greater than
five times the spike concentration require no qualification.

All matrix spike recovery results were acceptabie.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. When a surrogate
compound recovery is out of the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Undetected compounds with surrogate recoveries
less than the lower control limit are qualified as having an estimated detection
limit and flagged "UJ". Samples with surrogate recoveries less than ten percent
are qualified as estimates and flagged "J" for detects, and rejected and flagged
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"UR" for nondetects. Undetected compounds with surrogate recoveries greater
than the upper control limit require no qualification.

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For water samples analyzed using the CLP SOW, results
must be within established RPD limits. If RPD values are out of specification and
the sample concentration is less than five times the spike concentration, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If RPD values are out of specification and the sample
concentration is greater than five times the spike concentration, no qualification
is required.

All matrix spike/matrix spike duplicate RPDs were acceptable.

Field Split Samples

Two sets of field split samples were submitted to LAS, and to Quanterra
Environmental Services (QES)}, as shown below:

LAS Samples QES Samples Well Location
BOGSF1 BOGSB1 199-F7-1
BOGSF4 BOGS77 199-Fb5-1

The results for sample numbers BOGSB1 and BOGS77 are included in summary
data package W0812-QES. The precision of the field split samples results was
assessed by determining the RPD between the sample and the split sample and
comparing the results to the QC criteria. For water samples, if the sample resuits
are greater than five times the CRQL, the RPD limit is 20%. If the result for one
or both samples is less than five times the CRQL but above the CRQL, the RPD
limit is + the CRQL. Ali field duplicate RPDs were acceptable.
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¢ System Performance
Internal Standards Performance

The evaluation of the internal standards criteria provide a means to assess the
stability and sensitivity of the GC/MS system on every analysis. Internal
standard area counts must be within the limits of -50% to + 100% of the most
recent standard. The retention time of the internal standard must not vary by
more than +/-30 seconds of the most recent calibration. [f area counts for a
particular internal standards are outside the control limits or the relative retention
time shift is greater than plus or minus 30 seconds, all associated sample resuits
are qualified as estimates and flagged "J" for detects and "UJ" for non-detects.
If area counts and retention times are both outside control limits, all non-detect
sample results associated with that internal standard are rejected and flagged
"UR".

Internal standard performance is not reviewed under Level C validation.

Compound ldentification

The identifications of detected compounds are confirmed to investigate the
possibility of false positives or false negatives. !f a compound was incorrectly
reported as undetected, the associated result is qualified as detected (no
qualifier) or as an estimate and flagged "J". If retention time and mass spectral

criteria are not met, all associated results are qualified as unusable and flagged
"R". If it is determined that incorrect identifications were made as a result of

cross-contamination or carryover between analyses, then the affected data are
qualified as unusable and filagged “UR/R".

Compound identifications are not reviewed under Level C data validation.

s Detection Levels
Reported analytical detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the CRQL. All reported laboratory detection
levels were at or below the analyte specific CRQL.

s Completeness

Data Package No. LK5893-LAS {SDG No. LK5893) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with WHC
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific appiications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5893 REVIEWER: PB | DATE: 01/26/96 PAGE_1 OF_1_

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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VOLATILE ORGANIC ANALYSIS, WATER MATRIX, (ug/L)

Project: BECHTEL—HANFORD

Laboratory: LOCKHEED

Page 1 of 1

Case: [SDG: 1X5893

Sample Number BOGSF1 BOGSF4 BOGSG6 BOGSGT
Location 199-F7=1 |199-F5-1 [199~F7-1 1199-F5-1
Remarks Split Split Tripblank | Trip blank
Sample Date /17/95 11/17/95 11/17/95 11/17/95
Analysis Date /27195 11/27/95 11/27/95 11/27/95
Vohtile Organic Compound  |CROL |Result{Q [Result [Q [Resolt [Q [Result]{Q [Remlt]Q |[Result [Q  |Result Result Resnlt Result|Q
Chloromethane 10 10{U 101U 10{U 10|U
Bromomethane 10 10|U 10U 10| 0ju
Vinyl Chloride 10 1o|uU 10{U 0T 0{uU
Chlorocthane 10 1010J 10|U 101U 0|0
Methylene Chloride 10 10U 0|U 10|U 10|U
Acetone 10 10{U 0lU 10|U 10jU
Carbon Disulfide 10 1¢|U i 10|U 10{U
1,1-Dichloroethene 10 10U [l 10|U 10|U
1,1—~Dichlorocthane 10 10|U 10|U 10{U 10|U
1,2—Dichloroethene {total) 10 101U 10|U 0|uU 10U
Chloroform 10 10|U 10|U oU 10|U
| 1,2—Dichlorocthane 10 10{U 10{U olu 100
2—-Butanone 10 10U 101U 10{U 10U
1,1,1-Trichicroethane 10 1wy 10{U 10|U 10| U
Carbon Tetrachloride 10 10|U 101U 10JU 10|U
Bromodichloromethane 10 10{U 10|U 10jU 10]T
1,2—Dichloropropane 10 104U 10|U 10U 10JU
cis—1,3—Dichloropropene 10 10{U 10JU 10|U 10jU
‘Trichloroethene 10 24 10iU 10|U i0jU
Dibromochloromethane 10 10{U 10jU 10{U 10{U
1,1,2—Trichklorocthane 10 i0|U 10{U 10|10 1] 14
Benzene 10 10|u 10|U 10U 10|U
trans—1,3—Dichloropropene 10 10|U 10|U 10({U 10|U
Bromoform 0 1010 10|U 10|U 10|U
4—Metliyl—2-—-penfanone [1] 18] i0|U 10|U 106|U
2—Hexanone 0 olu 10{U 101U 10|U
Tetrachloroethene 0 01U 10{U 10U 10|U
1,1,2,2—Tetrachloroethane 10 10{J 10|U 10U 10U
Toluene 10 101U 10{U 10U 10U
Chlorobenzenc 10 10U 101U 10]U 10{U
Ethylbenzene i0 10|U 10|U 10{U 10{U
Styrene i0 10|U 10|U 10{U 10[UT
Xylene (total) 10U 10|U 101U 10]U




LOCKHEED AWALYTICAL
VOLATILE ORGANICS ANALYS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS . Case No.: SAS

LABORATORY
IS DATA SHEET

CUSTOMER SAMPLE NO.

BOGSF1

Contract:_

No.:

SDG No.:L5893

000U

Matrix: (soil/water) WATER Lab Sample ID:L5893-13

Sample wt/vol: 5.00 (g/ml} ML Lab File ID: D0477

Liavel: {low/med)} LOW Date Received:11/21/95

% Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00{(ulL)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L__ Q
J4-87-3-=--=oc-m-- Chloromethane 10.1U
74-83-9-=rmr---~- Bromomethane 10. (U
75-01-4------u«- vinyl Chloride 10.10
75-00-3--------- Chloroethane 10. 10
T5-09-2------~--- Methylene Chloride 10.|0
67-64-1---~==~=--= Acetone 10.(0
75-15-0-~==~~--~ Carpbon Disulfide 10.1{0
J5-38-4---wc0n~-- 1,1-Dichloroethene 10.}U
T5-34-3---=w~-~-- 1,1-Dichloroethane 10.|U
540-59-0-------~ l,2-Dichloroethene (total) 10. |0
67-66-3-=--~=-=-==- Chloroform 10.|U
107-06-2----=-==-~= 1,2-Dichloroethane 10. 11U
78-93-3~-------~ 2 -Butanone 10. |U
71-55~6~m=—==~~== 1,1,1-Trichloroethane 10.|U
56-23-5-----«~-- Carpon Tetrachloride 10.|U
T5«27~8-----cw-- Bromodichloromethane 10.4{0
TB-87-5---==-==-~ 1,2-Dichloropropane 10.|U
10061-01-5------ cis-1,3-Dichloropropene 10. |0
79-01-6--=====~= Trichloroaethene 24 .
124-48-1---~=~~- Dibromochloromethane 10. {0
79-00-5--------- 1,1,2-Trichlorcethane 10.1U
F19-43«2-=----mme- Benzene 10.|0
10061-02-6~~~--- trans-1,3-Dichloropropene 10.10
T5-25-20ccnacew- Bromoform 10.10
108-10-1--==-=-=-=~ 4-Methyl-2-Pentanone 10.|U
591-78-G~-~-~-—-~-- Z2-Hexanone 10. 10
127-18-4----=-~«-= Tetrachloroethene 10.0
79-34-5----«c-~- 1,1,2,2-Tetrachloroathane 10.|U
108-88-3-------- Toluene 10.|U
108-90-7-------- Chlorobenzene 10.1{0
100-41-4--=-=-===-= Ethylbenzene 10.|U
100-42-5-~=n-~-~- Styrene 10.|0
1330-20-7---~=-~ Xyilenes (total) 10. {0

ﬁ$p42
FORM I - CLP VOA 3/90



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS
‘ CUSTOMER SAMPLE NO.

BOGSF1
Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS‘ Case No.: SAS No.: S8DG No.:L5853

Matrix: (soil/water) WATER Lab Sample ID:L5893-13

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D0477

Level: (low/med) wa " ' Date Received:11/21/95

%. Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTXS502.2 ID: 0.53(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (uly Soil Aliguot Vélume: 1.00{ulL)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

B !,u]q

FORM I - CLP VOA-TIC ' " 3/90
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LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Lab Job Name:BECHTEL-HANFORD

LABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSF4
Contract:_

000U1o

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER Lab Sample ID:L589%93-7

Sample wt/vol: 5.00 (g/ml} ML Lab File ID: D0475

Level: {low/med} LOW Date Received:11/21/85

% Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aligquot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
74-87-3------=-- Chloromethane 10.1U
T4-83-9---+=~~-=-~ Bromomethane 10.10
75-01l-4--~=--=-- Vinyl Chloride 10.1{U
75-00-3----~~w-- Chloroethane 10. |0
75-09-2--cc==-~- Methylene Chloride 10.|0
67-64=-L-~--=----- Acetone 10.{U
75-15-0--~------ Carbon Disulfide 10.10
75-35-4c-cmmmun- 1,1-Dichlorcethene 10.|U
75-34-3-----e--= 1, l-Dichloroethane 10.10
540-59-~0----==~-~ i,2-DichlLoroethene (total) 10.1U
67-66~3 - ~-=-=-=---~- Chloroform - 10.10
107-06-2--rw v =-= 1,2-Dichloroethane 10.|U

T 78-93-3 - 2-Butanone 10. U
71-55-6----~=-=~- 1,1,1-Trichloroethane 10.|U
56-23-5--~------- Carbon Tetrachloride 10.10
T5-27-4wworm-=--- Bromodichloromethane 10.|U
7B8-B7-5-=m------ 1,2-Dichloropropane 10.|U
10061-01-5------ cis-1,3-Dichloropropene 10.10
79-01l-6="=-==-~-= Trichlorocethene 10. 10
124-48-1----==~- Dilbromochloromethane 10.{U
79-00-5--~-we--- 1,1,2-Trichloroethane 10. 19U
F1-43-2-cr--umw-= Benzene 10.|U
.10061-02-6-----~ trans-1,3-Dichloropropene 10.10
J5-25-2----=~=-- Bromoform 10. 10
108-10-1--~--=-=~~ 4-Methvyl-2-Pentancne 10.1{0
591-78-6-------~ Z2-Hexanone . 10.1U
127-18-4-=---=-=«- Tetrachloroethene . 10.|U
79-34-5-----c-u- 1,1,2,2-Tetrachlorcethane 10.10
108-88-3-=~-~--~- Toluene 10. |0
108-90-7--=------ Chlorobenzene 10. |0
100-41-A===rrm-~-- Ethylbenzene 10.:0
100-42-5---~-~~~ Styrene 10.|U
1330-20-7-~----~ Xyvlenes (total) 10. |0 EB

1 ‘ 1 l'
FORM I - CLP VOA 3/9
886



LOCKHEED ANALYTICAL, LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD Contract:_

CUSTOMER SAMPLE NO.

BOGSF4

Lab Code:LAS Case No.: SAS No.: SDE No.:L5893

Matrix: (soil/water) WATER

Lab Sample ID:L5893-7

Sample wt/vol: =~ 5.00 (g/ml) ML Lab File ID: D0475
Level: (low/med) LOW | Date Received:11/21/95

% Moisture: not dec. o Date Analyzed:11/27/95
GC Column:RTXS502.2 ID: 0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: 1.00 (uL) Soil Aliguot Volume:

Number TICs Found: 0

CONCENTRATION UNITS:
{(ug/L or ug/Xg) UG/L_

1.

00 (ul)

CAS NUMBER COMPOUND NAME RT

P e Ty — g
S S 33— -1 1+ 111 1+ 1t -t i 1

EST. CONC.

Codhind W

H
PO

FORM I - CLP VOA-TIC

000041Y

B ‘{u\‘l-

3/s80



LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Lab Job Name:BECHTEL-HANFORD

L.ab Code:LAS Case No.: SAS

LLABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSG6
Contract:_

No. : SDGE No.:L.5893

Matrix: (soil/water) WATER Lab Sample ID:L5893-16

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D(478

Level: {lLow/med) LOW Date Received:11/21/85

% Moisture: not dec. 0 Date Analyzed:11/27/95

GC Column:RTX502.2 ID: 0.53{(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliguot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
F4-87-3-=mmmmmm- Chloromethane 10.10
T4-83-0--v=mw--- Bromomethane 10.1U
75-01-4-rremma-- Vinyl Chloride 10. (U
75-00-3--------~ Chloroethane 10.1U
T5-09-2-~=-==c--=~ Methylene Chloride 10.|U
67-64-1-=-=~=n=u--- Acetone 10.10
75-15=0-r==m=w-m Carbon Disulfide 10.|T
75-35-4--------- L1,1-Dichlorcethene 10.10
75-34-3-----~-~~- i,1-Dichloroethane 10,10
540-59-0-~nr~=~- 1,2-Dichloroethene (total) 10.10
67-66~3----—--=—-— Chloroform 10,1 U
107 -06=-2«w=wwe== 1l,2-Dichloroethane 10.1U
78-93-3------~~- 2-Butanone 10.]|U
7l-55-6--------- 1,1,1-Trichloroethane 10.1U0
56-21-5-------=-- Carbon Tetrachloride 10.U
75-274===-a=eo-- Bromodichlioromethane 10.1U0
78-87-5-------=- 1,2-Dichloropropane 10.1U
10061-01-5--=-~-- cig-1,3-Dichloropropene 10. 10U
79-01-6-r-rmm=--— Trichloroethene 10.10U
124-48-1-----~--- Dibromochloromethane 10. (T
79-00-5-~-=--w---- 1,1,2-Trichloroethane 10.1U
TLl-43-2-=--cme=~ Benzene 10. (U
10061-02~6~~-~---- trans-1,3-Dichloropropene 10.10
75-25-2------~==~ Bromoform 10.{U
108-10-1---~---= 4-Methvyl-2-Pentanone 10.:0
591-78-6------~~- 2-Hexanone 10.10
127-18-4---«---~ Tetrachloroethene _ 10. |0
79-34-5~-----=-- 1,1,2,2-Tetrachloroethane 10.|U
LO0B-88-3-~-ncu-- Toluene 10.1|0
108-90-7-====--- Chlorobenzene 10.1(0
100-41-4~~--~--- -Ethylbenzene 10.10
100-42-5----~=~-- Styrene 10.10
1330-20-7---=-=--- Xylenes (total) 10.10

| B}
FORM T - CLP VOA 3/9¢
o8t
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Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS
Matrix:
Sample wt/vol:
Level:

% Moisture:

GC Column:RTX502.2

Soil Extract Volume:

Numbexr TICs Found: 0

{soil/water} WATER

(low/med) LOW

not dec. 0

LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Case No.: SAS No.:

5.00 (g/ml) ML

ID: 0.53 (mm}

1.00  (uly

TENTATIVELY IDENTIFIED COMPOUNDS

Contract:_

CUSTOMER SAMPLE NO.,

BOGSG6

SDG No. :L.5893

Lab File ID:
Date Received:11/21/95

Dilution Factor:

Soil Aliquot Volume:

Lab Sample ID:L5893-16

D478

Date Analyzed:11/27/95

1.00

CONCENTRATICN UNITS:

{(ug/L or ug/Kg) UG/L_

1.

00 (ul)

COMPOUND NAME

e T -

EST. CONC.

RS EE=ET

L

FORM I - CLP VOA-TIC

000 LAE

R iltfay,

3/90



LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

L.ab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.:

SAS No.:

LABORATORY
IS DATA SHEET
CUSTOMER SAMPLE NO.

BOGSG7
Contract:_

SDG No.:L5893

Matrix: (soil/water) WATER Lab Sample ID:L5883-10

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: DO0476

Level: {(low/med) LOW Date Received:11/21/95

% Moisture: not dec. 0 Date Bnalyzed:11/27/95

GC Columm:RTX502.2 ID: 0.53{(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliguot Volume: 1.00{(ulL}
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
F4-87-3--==-=-=-- Chloromethane 10.|U
T4-83-9---w-u-c- Bromomethane 10.|U
75-01-4--------- Vinyl Chloride 10. {0
T5-00-3--w--==--- Chlorocethane 10.10
F5-09-2--------- Methviene Chloride 10.|U
67-64-1--wr-cm-- Acetone 10.(U
75-15-0-=-=-=-==u- Carpon Disulfide 10.[U
75-35-4--=---«-~ 1l,l-Dichloroethene 10.1U
FE5-34-3=-ww==c- 1l,1-Dichloroethane 10. |0
540-59-0-------- 1l,2-Dichloroethene (total} 10.1|0
67-66-3--------- Chloroform 10.|T
107-06-2---=-=----~ l,2-Dichloroethane 10.|0
78-93-3--------~ 2-Butanone 10.|U
71-55-6-n--==--~ 1,1,1-Trichlocroethane 10.10
56-23-5-mcommo-u Carbon Tetrachloride 10. 10
T2 e m === Bromodichloromethane 10.10
78-87-5--------- 1,2-Dichloropropane 10. (U
10061-01-5------ clg-1,3-Dichloropropene 10.}0
79-01-6==---===--= Trichloroethene 10. |0
124-48-1-------~ Dibromochloromethane 10.|U
79-00-5------«-- 1,1,2-Trichloroethane 10.|U
71-43-2-=2--==~-- Benzene . 10.10
10061-02-6---~~-- trans-1,3-Dichloropropene 10.|U0
75-25-2------~-- Bromoform 10.|0
108-10-1-----~-- 4-Methyl-2-Pentanone 10.10
581-78-6-~--=~-- 2-Hexanone 10. (0
127-18-4~--«==-~ Tetrachloroethene 10.(U
79-34-5--c--w--u- 1,1,2,2-Tetrachloroethane 10.(0
108-88-3---- -~~~ Toluene 10.|0
108-90-7-~------- Chlorobenzene 10.1(0
100-41-4-----~--- Ethv.lbenzene 10.|U
100-42-5----««-— Styrene 10.({U
1330-20-7F~=-==-~~-~ Xyienes (total) 10. (U

FORM I - CLP VOA

oy

3/9¢
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LOCKHEED ANALYTICAL LABORATORY

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD

Lab.Code:LAS
Matrix:
Sample wt/vol: 5.00
Level:  (low/med) LOW
% Moisture: not dec. 0
GC Column:RTX502.2 ID:

Soil Extract Volume:

Number TICs Found: 0

Case No.:
(soil/watér) WATER
(g/ml) ML

1.00

Contract:_

SAS No.:

Lab File ID:

- CUSTOMER SAMPLE NO.

BOGSEG7

8SDG No.:L5893
Lab Sample ID:L5893-10

D0476

Date Received:11/21/85

Date Analyzed:11/27/95

0.53 (mm)
(ulL)

Dilution Factor:

Soil Aliquot Volume:

1.00

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.

00 (ulL)

EST. CONC.

e

I R )

FORM I - CLP VOA-TIC

00002k,

ﬂyhd
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Appendix 4

Laborataory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Techrolagices Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephope 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MA RTIW

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc. .
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No: ‘ 1.5893
Quotation No: Q400000-B
Document File No: 1121586
BH! Document Control No: 298
SAF No.: B96-032
SDG No.: LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite anaiysis were not received in time to meet the analytical hoiding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the sampies received within this group.

If you have any questions concerning the analysis or the data please call Kathieen M. Hall at
{609} 375-4741.

Y URTA
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Lockheed Analytical Services

Log-in No.: L5893

Quotation No.: Q400000-B
SAF: B96-032

Document File No.: 1121586
WHC Document File No.: 298
SDG No.: LK5893

Page No.: 1

"I 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 hard copy data package has been authorized by the Laboratory Manager or a designee,

as verified by the following signature.”

kmh

cec: Client Services
Document Control

Stncereiy,

Lo

Ao 11,

Kathleent M. Hall
Client Services Representative

0000<3

Ryufs
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Lockheed Analytical Services Log-in No.: L5893

Quotation No.: Q400000-B
SAF: B96-032

Document File No.: 1121596
WHC Document File No.: 298
SDG No.: LK5893

Page No.: &

CASE NARRATIVE
ORGANIC ANALYSES

Analyticai Method CLP 3/90 Volatiles

This data package contains the volatile organic constituent results for the samples collected
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1995.

The samples and corresponding laboratory numbers can be found on the Method Blank
Summary Form V.

Sample Delivery Group Number: L5893

Login Number: L5893

Analytical Batch 112795-8260 D1 (water}

Holding Times

The samples were analyzed within holding time on November 27, 1985.
Instrument Tunes, Initial and Continuing Calibrations

All instrument tunes, initial and continuing calibrations were within QC criteria.
Surrogate Recoveries

Surrogate recoveries were within QC limits for all sampies.

Method Blank Results

Target compounds and tentatively identified compounds (TICs) were not detected in the
method blank.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Note: Sample BOGSG6 (1.5893-16) was the native sample used for the MS and MSD
analyzed in this analytical batch.

Compound recoveries were within QC limits in L56893-16MS and L5893-16MSD. The relative
percent differences (RPDs) between the MS and MSD recoveries were within QC limits. H_’;f,ﬁ

Rézsaumn
000025



Lackheed Analytical Services Log-in No.: L5893

Quotation No.: 0400000-B
SAF: B96-032

Document File No.: 1121598
WHC Document File No.: 298
SDG No.: LKBEBS93

Page No.: 6

internal Standard Resuits

All internal standard area counts and retention times were within QC limits for all samples.

Sampie Resuits

Target compounds were not detected in the associated client samplés except in sample
BOGSF1 (L5893-13). TICs were not detected in the associated client samples.

Prepared By: Lydia M, Coleman December 27, 1995

Pﬁi)u.

000 U%G



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noOl)
Nov 21 1995, 02:41 pn '

Login Number: L5893

Account: Bechtel Hanford, Inc.

596 * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L5893-1

BOGSF4

. 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 WSAF # B96-032"
- Location: 197
Water 1 & SCREENING Hold:15-MAY-86
,5893-2 BOGSF1 17-NOV-85 21-NOV-395 26=~DEC-95
TEMP 4 “SAF # B96-032%
Location: 157
Water 1 S SCREENING Hold:15-MAY-96
L5893-3 BOGSF4 17-NQV-95 21-NOV-S85 26~DEC-9¢E
TEMP 4 "SAF # B9e-032"
Location: 157 )
Water 1 S CLP FURNACE Hold:15-MAY-96
Water 1 S CLr Icp Hold: 15-MAY-96
L58B93—-4 BOGSF1 17-NQOV~-95 21-NQOV-55 26-~-DEC-9¢
TEMP 4 "SAF # B96-032"
L.ocation: 1§57
Water 1 S CLP FURNACE Hold: 15-MAY-96
Water l S CLp ICP Hold:15-MAY-96
I.5893-5 BOGSFA4 17-NOV-95 21-NOV-95 26-DEC-9.
TEMP 4 “"SAF # B96-032"
Location: 1857
Water 1 S 300.0 CHLORIDE Hold: 15-DEC-95
Water 1 S 300.0 FLUORIDE Hold:15-DEC-95
Water 1 & 300.0 NITRATE Hold:19~-NOV-95
Water 1 S 300.0 NITRITE Hold: 19-NOV-95
Water 1 S 300.0 PHOSPHATE Hold:19-=-N0OV-95
Water 1 S 300.0 SULFATE Hold:15-DEC-95
L5893 -6 BOGSF1l 17-NOV-95 21-NQV-95 26—-DEC-9
TEMP 4 “"SAF # Bg9e6-Q32"
Location: 1§57
Water 1l S 300.0 CHLORIDE -Hold:15-DEC-95
Water 1 S 300.0 FLUORIDE Hold:15-DEC-95
Water 1 S 300.0 NITRATE Hold:19-NOV-95
water 1 S 300.0 NITRITE Hold: 19-NOV-95
Water 1 ‘S 300.0 PHOSPHATE Hold:19-NOV-95
Water 1 S 300.0 SULFATE Hold:15-DEC-95
Page 1
e8|« a0
G5
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno01l)
Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory
Sample:iNumber

L5893-7

TEMP 4 "SAF #

Location: 157

BOGSF4
B96-032"

17-NOV-95

21-NOV-95

Water 1 S CLP 3/90 VOLATILES Hold:01-DEC-95
1.5893-8 BOGSF4 IT;NOV—QS 21-NOV-95 26~-DEC-95
TEMP 4 "SAF B86-032"
Location: 157
L5893~9 BOGSF4 17-NOQV-95 21-NOV-95 26-DEC-95
TEMP 4 WSAF B9e-032"
Location: 157
L5893-10 BOGSG7 17-NOV-95 21-NQOV-95 26-DEC-95
TEMP 4 “SAF Boe-032"
Location: 157
Water 1 CLP 3/90 VOLATILES Hold:01-DEC-95
L5893-11 BOGSG7 17-NOV-9% 21-NOV~95 26—-DEC—~9¢%
TEMP ? “SAF Bo96-0Q32"
Location: 157
1L.5893-12 BOGSG7 17-NOV-95 21-NOV-935 26—-DEC-9¢
TEMP 4 “SAF B96-0G32"
Location: 187
1,5893-13 BOGSF1 17=-NQV-98 21i~NOV~85 26-DEC-9
TEMP 4 “SAF Boe-032"
. Location: 157
Water 1 CLP 3/90 VOLATILES BHold:01-DEC~95S
1.5893-14 BOGSF1 17-NOV-95 21~NOV-95 26—-DEC-9
TEMP 4 "SAF Bo96e~-032"
Location: 157
L5893-15 BOGSF1 17-NOV-95 21-NQOV-95 26-DEC~¢
TEMP 4 "SAF B96-0Q32"
Location: 157
L5B893-16 BOGSGsa 17-NOV-95 21-NOV-95 26-~DEC-¢
TEMFP 4 "SAT Bge~-032"
Location: 157
Water A 1 CLP 3/90 VOLATILES Hold:Ol—DEC—QS
Page 2
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1l)

Nov 21 1995,

02:41 pm

Login Number: L5893

596 Bechtel Hanford,
Project: BECHTEL-HANFORD Bechtel Hanford Project

Inc. * Richland, WA

'p(_-a AT

L5893-17 BOGSGE 17-NQOV-95 21=-NOV-95 26-DEC-95
TEMP 4 "SAF # B96- 032"
Location: 157 ‘ ‘
L5893-18 B0OGSG6 17-NOV-95 21-NCV-85 26~DEC-95
TEMP 4 BSAF # B96-Q32%
Location: 157
LL58932-19 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 "gsAF # B96-032M
Location: 157
Water 1 S5 GR ALP/BETA LAL-0060 Hold:1l5-MAY-96
Water 1 S5 SR-90 LAL-0196 Hold:15-MAY-96
1.5893-20 BOGSF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 “SAF # B96-032"
Location: 157
L58e3-21 BOGSTF4 17-NOV-95 21-NOV-95 26-DEC-95
TEMP 4 “"SAF # B96-032% -
Location: 157
L5893-22 BOGSF4 17-NOV-95 21-NOV-85 26-DEC-9¢
TEMP 4 "SAF # B96-032%
Location: 157
L5893-23 BOGST4 17=-NOV-95 21-NOV-95 26-DEC-9¢
TEMP 4 "SAF # B96-032"
Location: 157
L5893~24 BOGSF1 17~-NOV-95 21-NQOV-S85 26-DEC-9.
TEMP 4 "SAF # B96-032%
Location: 157
Water 1 S5 GR ALP/BETA LAL-0060 Hold:15-MaY-96
Water 1 S SR-90C LAL-0196 Hold:15-MAY-96
L5893-25 BOGSF1 17-NHOV—-95 21-NOV-85 26-DEC~-9
TEMP 4 "SAY # B96-032"
Location: 157 ‘
L5893~-26 BOGSF1 17-NOV-95 21-NOV—95 26-DEC-¢
TEMP 4 “SAF # B96-032"
Location: 157
ﬁBd“P
B0+
000U J1 3154

’



Account: 596 Bechtel Hanford, Inc.

LOCKHEED ANALYTICAIL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n0Ol)

Nov 21 1995,

02:41 pn

Login Number: L5893

# Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

"L5893=27 BOGSF1 17~-NOQV-95 21-NOV-95 26=-DEC~9E
TEMP 4 "SAF §# B96-032"
Location: 157 .
. L5893-28 "BOGSF1 17-NOV-95 21 -NOV-S5 26-DEC-9°¢
TEMP 4 "SAF # B96-032%
Location: 157
L5893-29 BOGSF4 17=-NOV~-95 21-NOV-9§5 26=-DEC-97
TEMP 4 “SAF # B96-~032"
Location: 157
Water 1 S C-14 LAL-0209 Hold:15-MAY-96
Water 1 8§ TRITIUM(H3) LAL-0066 Hold:15-MAY-96
1.5893-30 BOGSF1 17-NOV-95 21-NOV-95% 26-DEC-9
- TEMP 4 "SAF # B96-032"
Location: 157
Water 1 S C-14 LAL-0209 Hold:15-MAY-96
Water 1 S TRITIUM(H3) LAL~0066 Hold:15-MAY-96
I.5893-31 BOGSFS 17-NOV-95 21-NOV-95 26=-DEC-¢
TEMP 4 "SAF # B96-032%
Location: 157
Filt H20 15 S CLP FURNACE Hold:15-MAY-96
Fiit H20 15 & CLP ICP Hold: 15-MAY-96
1.5893-32 BOGSF2 17-NOV-95 21-NOV~-95 26-DEC-¢
TEMP 4 WSAF # B9e-032%
Location: 157
Filt H20 15 S CLP FURNACE Hold:15-MAY-96
Filt H20 15 § CLP 1ICP Hold:15-MAY-96
L5893-33 REPFORT TYFPE 21-NOV—-95 21-NOV-95 26-DEC-
Location:
Water 1 S EDD - DISK DEL.
Water 1 & GCMS2
Water 1 S. INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2
R 1
Page 4 .
Wy o
Signature: ( - by
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES1LE%? 3

Page _1__of 1

Data Turnaround

Collector Company Contact Telephone O Priority
Zj e R Fepde Bab Reidl (509) 3729641 W Nogmal

Projsct Designation il g Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F B96-032

lce Chest No,

1o, Helen

Field Logbook No.
SELSY

Method of Shipmant
Federal Express

Shipped To
Lockheed

Otfsite Property No.

MR vr /ume WAL - 0-06H0- 09

Bill of Lading/Air Bill No,

WA K fy/af 260 HOHL T53

Possibla Sample Hazards/Remarks . .
: Preservation HNO, |Cool 4ac] HeI HNO, | Coot 4°C{ Cool 4°C HNO,
Type of Container | p,q PIG Gs | PG G PIG PIG
No. of Containet(s) 1 1 ’ 3 5 1 1 .
Spacial Handling and/or Storage Vaoluma
Maintain samples bstwean 2°C and §°C. N SOOnL 40mL 1L 1L 20mL 1L
ICP Matals. | Anuons (IC] fed H (CP Matals-
VOA-TCL | Gross Tritium, | Activity
TAL. AA -f, Cl, 50,, TAL AA
Mauals-as, | PO NO,. Alpha,  |C-14 Sean Matals-As,
SAMPLE ANALYSIS Po. NO,. Gross Pb.
{Untduared} Beta, (Fittared}
Sr-20
Sample No, Matrix " Date Sampled Time Sampled
BOGSF4 w Jim1y 74~ ! 25¢, }0 X | T [ 2D ¥
-
o L W 1 G55 /25a s
SW e AL S A S —M— vl wAdas
Ol Bossé e Ly | oSYE baid
k=
- ) ) B SPECIAL INSTRUCTIONS . Matrx®
CHAIN OF POSSESSION Sign/Print Names Sample anatysis for PO,, NO,, and NO,; by EPA 300.0 ig being requested for § = Son
Relinquished By . DatefTime . Reasiv e Date/lime/sor” intormation enly. Ths ERC Contractor acknowledgas that the 48-hour holding sg " gcd«mmt
- _ 405" time will not be met. e
A . ijp%v /F/)-’f W s Water
c.ch ’ (Bv -DBW!TIII‘IB- V400 The Aclivity Scan is for all sampies listed on this chain of custody. 2 : 2,':
’ (v ’ (5. 8Ar Y ') y/2e4 DS = Dium Soigs
Relinguished By Dawe/Time g 50 Raceived Data/Time ?L . ?s:::‘ Lauids
K " Jigpn /K Togy uzip s _ n
E—:—__aelinqui d By VU Date/Time Received By Date/Tims v, g'::::“.a..
- P~ . . X - Quher
Q__J; LABORATORY | Received By Title Date/Tima '
L . -
{f  SECTiON MJL Canphe Cododd — WL AT [0t — !
,\rl\FINAL SAMPLE { Disposal Method v Disposed By | Data/Time [
P e T ol I P ¥
|




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _1 _of _1

Data Turnaround

_Helen

&“r-c.' TIO%

Federal Exprass

Collegtor Company Contact Talephong U Priority
;6 [’ 22 J £ Frinhy Bob Raidl {509 372-9641 W Normal

Project Designation Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F 896-032

lce Chast No Field Loghook Ne. Method of Shipment

BN of Lading/Air Bl No,

| Shipped To Olisite Property No.
Lockheed b ooty WAG-0)-0E4O~ 09 NA W eftoms Q90 H64e 173
Possible Sample Hazards/Remarks Prasarvation
. ,HNO, | Codl 4°C HCI HNQ, |Cool 4°C | Cool 4°C HNO,
Type of Container PIG PG Gs PIG G PIG PIG
No. of Container(s). 1 1 3 5 1 1 1
Special Handling and/or Storage
Volume
Maintain samples batwesn 2°C and 6°C. 1L 500mL 40mL 1L LAn 20mL 1
gLM::" ﬁ:““é?';:;:' VOA-TCL | Gross Tritium, | Activity’ ’,:::LM“:"
. M s, | POL 190, Alpha,  [C-14 Scan oo
SAMPLE ANALYSIS Po. NO,. Gross Pb. )
[Unfiltared} Beta, {Filtared)
Sr-90
§ample No. Matrix * Date Sampled Time Sampled
BOGSF1 w TR AT Jies f A £ < 1N A
on) IR - ' ‘
o BOGSF2 g Vo 1y i w 1iry % ”c'q X
- ] AR
Caeeaﬁsﬁoe-saé W TR [to<s )%
- HM N £y P .y, I PR ’
“ perrsa o 2 & 54S 7% KT _iydbA
S Print N SPECIAL leTRUCTlONS A Matnx*
CHAIN OF POSSESSION ign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for s - sod
Relmqunshad By DatefTime Resgived By, =€l Date/Time /Y05 information only, The ERC Contractor acknowledges that the 48-hour holding :g- :::{:ﬂtm
=/ time will not be met. =
' Bahsthens JINP2S | 3~ Ss
i i Received 8“' / DatefTime 030 The Activity Scan is for all samples listed on this chein of cijstody ‘g - ‘g:'mr
)% )‘o /.?z./w./ [f«epw / W. T e Kfrfﬂw ufoms DS = B Sonas
/ elln ished By Date/Time 09450 Received Byl 1 " Date/Time DL = Brem Liquds
T = Tw
(QHM /KT /) Ao /15 _ " e
% Relinquished By ThatefTime Received By Date/Time L s Laud
YV o« Vegaisuon
g . X a Other
= LABORATORY |Received By Title DajelTime
] sEcTion ,ﬁﬂ\,\ SL’“‘-G\" ( voe b A‘Ju\, [1-2045 1y
& "~ FINAL SAMPLE | Disposal Method ' Disposed By “ DateiTime




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2
GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

PROJECT: 1nD-FR3 - (-

A

DATA PACKAGE:

VALIDATOR: P B eno0) LAB: | nck hoo ol DATE: 3]y} [9(,
CASE: : SDG: LK 589
ANALYSES PERFORMED
B cLe voistiles O swsss240 | [J sw-saseze0 | [ cee O swessezro | [ swess
{eap column) {packod columni} Semivoiaties {cap column} tpecked coiumn}
O [ O (|| O O

SAMPLES/MATRIX "t woalon sammplia: BOGSEI_ BonsEd 806 SGk (TRY

DO, SET_(TR)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . {Nesy No N/A
Is a case narrative present? . . . . . . . . . . . . . . . .. esy No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . .. .. ... .... No N/A

Comments: )’-fdcuja 'Q)r' fag AGAAM\J‘QDS()MPUD

A

6)?! [%
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WHC-SD~-EN-SPP-002, Rev. 2
GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. INSTRUMENT TUNING AND CALIBRATION

Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes
Are initial calibrations acceptable? . . . . . . .. e+ « o« « Yes
Are continuing caiibrations acceptable? . . . . ... . .. . . Yes
Comments::

No
No
No

4. BLANKS

Were laboratory blanks analyzed? . . . . o v o o v o o o « » .(Ne9 No N/A
Are laboratory blank results acceptable? ... . ... . . . .. @ No N/A
Were field/trip blanks analyzed? . . . . . . ¢« & ¢ ¢ « o « o & @ No N/A
Are field/trip blank resuits acceptable? . .. ... ... .. No N/A
Comments:__ne dedsodn -

5. ACCURACY

Were surrogates/System Monitoring Compounds amalyzed? . . . . . No N/A
Are surrogate/System Monitoring Compound recoveries acceptable?@ No N/A
Were MS/MSD sampies analyzed? . . . . v v o v v v 4 = o = o « . No N/A
Are MS/MSD results acceptable? . . . . . . . . ...« .« ... e No N/A
Comments: |

000035
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WHC-SD-EN-SPP-002, Rev. 2
6C/MS ORGANIC DATA VALIDATION CHECKLIST
6. PRECISION

Are MS/MSD RPD values acceptable? . . . . . . . . . .. .. . No N/A
Are field duplicate RPD values acceptable? . . .. .. . ... Yes No . Q/B
Are field spiit RPD values acceptable? . . . » o . .. ... .Qed No N/A .
Comments:___LAS DES . .
- BOGSEY 206377
BOGSE Boes8!

7. SYSTEM PERFORMANCE

Were internal standards amalyzed? . . . . ¢« & v ¢« ¢ ¢ ¢ o« o + . Yes
Are internal standard areas acceptable? . . . . . . . . . . .. Yes
Are internal standard retention times acceptable? . . . . . . . Yes
Comments:

No C/AD
No /B
No CQ/AD

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? . . . . . . . . . . .. Yes No
Is compound quantitation acceptable? . . . . . . . . . . . .. Yes No
Comments:

9. REPORTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses? . . . . . . @ No N/A

Are all results supported in the raw data? . ... ... ... Yes No (N/E)
Do results meet the CRQLs? . . . . . .. e e e No N/A

Has the laboratory properly identified and coded all TIC? . . . Yes
Comments:

No @R
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Date: January 26, 1996

To: Bechtel Hanford Inc. (technical representative)
From: A.T. Kearney, Inc. 55‘ W
Project: 100-FR-3 Round 8 Groundwater ; fé’tuet‘a?’-

Subject: Wet Chemistry - Data Package No. LKBE893-LAS (SDG Ng.'_flz_S‘BSS)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

‘ Samplé ID"{ Sample Date Media | Vaii;ilatiqn, - AnaIySIs

R S S " Level . ' .
BOGSF1 11/17/95 Water C See Notes 1 and 2
BOGSF4 11/17/95 Water Cc See Notes 1 and 2

Note 1. Requested Method: EPA 300.0 for chloride, fluoride, nitrate, nitrite, sulfate
and orthophosphate.

Note 2. Nitrate, nitrite and orthophosphate were analyzed 'for information only’ per
VSR-B26-011.

Data validation was conducted in accordance with the WHC statement of work
{(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements have been met by the laboratory. The holding time requirements
are 28 days for chloride, fluoride and sulfate and two (2) days for nitrate, nitrite
and orthophosphate.
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If holding times are exceeded, but not by greater than two times the limit, all
associated sample resuits are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, ail
nitrate results (all detects) were qualfied as estimates and flagged "J".

Due to the holding time being exceeded by greater than twice the limit, all nitrite
and orthophosphate results {all non-detects) were rejected and flagged "UR".

Holding times were met for all other analytes.

Instrument Calibration

Instrument calibration is performed to establish that the instrument is capable of
producing acceptable and reliable analytical data over a range of concentrations.
The initial and continuing calibrations are performed according to the associated
EPA Methods and all results must meet validation requirements set by
Westinghouse Hanford Company (WHC 1992a). At least one blank and three
standards are used to establish the instrument calibrations prior to sample
analysis and the correlation must be greater than or equal to 0.995. Continuing

calibration checks are performed to verify that instrument performance is stable
and reproducible on a day-to-day basis.

Instrument calibration is not evaluated under Level C validation.

Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank
results must fall below the CRQL to be acceptable.

All method blank results were acceptable.
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s Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, for samples with a spike
recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed
with every group of samples which have been prepared together.

The performance criteria for solid LCS samples are established through
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an
independent commercial supplier). If the 1.CS recoveries are outside the control
limit and the sample result is greater that the IDL, all sample results must be
qualified as estimates and flagged "J". If the LCS recoveries are less than the
control! limit and the sample result is less than the IDL, all sample results must be
flagged "UJ". If the LCS recoveries are greater than the control limits and the
sample result is less than the IDL, then no qualification is necessary.

The performance criteria for agueous LCS samples are percent recoveries
between 80% and 120%. Samples with L.CS recoveries of less than 50% are |
rejected and flagged "UR/R". Samples with LCS recoveries between 50% and
79% and a sample value below the IDL are qualified as estimates and flagged
"UJ". If the LCS recovery is greater than 120% or between 50% and 79% and
the sample value above the IDL, the result is qualified as an estimate and flagged
"J". For LCS recoveries greater than 120% and a sample value below IDL, no
qualification is necessary.

LCS results are not evaluated under Level C validation.
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e Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure iaboratory precision
and sample homogeneity. For solid samples, results must be within RPD limits
of plus or minus 35%. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated "J" for detects, "UJ" for non-detects. If RPD values
are plus or minus two times the CRDL and the sample concentration is less than
five times the CRDL, all associated sample results are qualified as estimated and
flagged "J" for detects and "UJ" for non-detects.

The performance criteria for aqueous laboratory duplicates are an RPD less than
20% for positive sample results greater than five times the CRDL and plus or
minus the CRDL for positive sampie results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J".
Al laboratory duplicate results were acceptable.

Field Split Samples

Two split sample pairs were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location
BOGSB1(QES) BOGSF1{LAS) 198-F7-1
BOGS77(QES) BOGSF4({LAS) 199-Fb-1

Samples BOGSRB1 and BOGS77 were analyzed by Quanterra Environmental
Services (QES) and reported with SDG W0812-QES. The split sample results
were compared using the validation guidelines for determining the RPD between
a sample and its duplicate. The RPD for the fluoride results in split sample pair
BOGSB1/BOGSF1 was outside QC limits. Under WHC guidelines, no qualification
is required. All other results fell within control limits.

» Detection Levels

Reported analytical detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. All reported laboratory
detection levels were below the analyte specific CRQL.
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e Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion rate was 67 %.

MAJOR DEFICIENCIES

Due to exceeded holding times, the nitrite and orthophosphate results for all
samples were rejected and flagged "UR". Rejected data are unusable and should
not be reported.

MINOR DEFICIENCIES

Due to exceeded holding times, the nitrate results in all samples were qualified as
estimates and flagged "J". Data flagged "J" indicates that the associated
concentration is an estimate, but under WHC guideiines, the data may be usable
for decision-making purposes.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, £EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Mulfti-Concentration, U.S. Environmental Protection
Agency, Washingion, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c¢c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Mulfti-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington,
D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic

Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October
1993.

WHC, 1992b, Data Validation Procedure for Radiological Analyses,
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1293.

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for

Inorganic Data Review, U.S. Environmental Protection Agency, Washington,
D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes}.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5893

REVIEWER: RBC

DATE: 01/26/96

PAGE_1_OF_1

COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Nitrate J BOGSF1, BOGSF4 Exceeded holding
time

Nitrite UR BOGSF1, BOGSF4 Exceeded holding
time

Orthophosphate | UR BOGSF1, BOGSF4 Exceeded holding

time
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, {mg/l) Page 1 of _1

Project: BECHTEL—~HANFORD
Laboratory: Lockheed

Case [SDG: LK5898

Sample Number BOGSF1 BOGSF4
Location 199—-F7-1 |199~F5—-1
Hemarks Split Split
Sample Date 11/17/95 11/17/95
General Chemistry | CHDL [Result |Q |Result |Q [Result {Q |Result [Q |Result |Q |Result |[Q | Result |Q |Result |Q | RAesult [Q | Result |Q
Chloride 0.1 18, 2.1
Fluotide 0.1 0.41 0.073
Nitrate—N 0.1 21.1d 3.3|J
Nitrite—N 0.1} <0.002|UR| <0.002 |UR
Orthophosphate 0.1 <0.020|UR} <0.020 [UR
Sulfate 0.1 72. 31.

~E0000
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LOCKHEED ANALYTICAL SERVICES

Sample Resgults

Client Sample ID: BOGSFl Date Collected: L17-NOV-395
Matrix: Water Date Received: 21-NOV-95
Percent Solids: N/A
(Projest |’ Clpate, 1 Las TILAS.
+IReporting| Qi )| Analyzéd:| ‘Batch{ID |sampie{ID:
Chloride mg/L 300.0 15. 0.020 28-NOV-95 30612 L5893-6
Fluoride ma/L | 300.0 | 0.41 | 0.10 o< [08-DEC-95 | 30613 15893-6
Nitrate-N mg/L 300.0 21. 0.020 b 5 28-NOV-$5 30614 L5893-6
Nitrite-N ma/L 300.0 J<0.002 | 0.010 +uR 28-NOV-95 30615 L5893-6
ortho Phosphate mg/L | 300.0 |<0.020 | 0.10 wWR  |os-pEc-95 | 30616 15893-6
sulfate mg/L 300.0 72. 0.10 28-NOV-95 30617 L5893-6

00004s
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSF4

Pate Collected:

17-NOV-95

Matrix: Water

Date Received:

21-NOV-95

Percent Solids:

N/B

Chloride

mg/L

L5893-5

300.0 2.1 o= 28-NOV-95 30612

Fluoride mg/L 300.0 | 0.073 0B-DEC-95 30613 15893-5
Nitrate-N ma/L 300.0 3.3 j‘ 28-NOV-95 30614 L5893-5
Hitrite-N masL 300.0 |< 0.002 T”« 28-NOV-95 30615 L5893-5
Ortho Phosphate mg/L 300.0 {<90.020 | o0.10 #uo, 0B-DEC-95 30616 L5893-5
sul fate ma/L 300.0 31. 0.10 28-MOV-95 30617 L5893-5
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Jobnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 /1

LOCKHEED M’ART!W

January 3, 1896

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.Q. Box 869
Richland, WA 99352

RE: Log-in No: L5893
Quotation No: Q400000-8
Document File No: 1121596
BHI Document Control No: 298

- SAF No.: B86-032
SDG No.: LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1895,

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples

designated for nitrate/nitrite analysis were not received in time to meet the analyticai holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checkliist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data piease call Kathleen M. Hall at
{(609) 375-4741.
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Lockheed Analytical Services Log-in No,; L5893

Quotation No.: Q400000-B
SAF:; B96-032

Document File No.: 1121596
WHC Pocument File No.: 298
SDG No.: £K5893

Page No.: 1

"| 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 hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely,

/(WW/%W Lor

Kathleen M, Hall
Client Services Representative

kmh

cel Client Services
Document Control
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Lockheed Analytical Services

Log-in No.: L5883

Quotation No.: Q400000-B
SAF: B96-032

Document File No.: 11215696
WHC Document File No.: 298
SDG No.: LK5893

Page No.: 2

CASE NARRATIVE

INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing caiibration
blanks, method blank(s}, laboratory control sample(s), matrix spike sample(s), and

duplicate sample(s).

Preparation and Analysis Requirements

. Two water samples were received for LKb893 and analyzed in batch 1121 bh for
selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID

LAL #

Method

BOGSF4

L5893-6

MS, DUP

300.0 Chiloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
. All samples were analyzed within the method-specific hoiding time with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were

received outside of holding time. The associated samples are flagged with an "H".

Method Blanks

Kay McCann
Prepared By

. The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.
internal Quality Control

L All tnternal Quality Contro! were within acceptance limits.

December 15, 1995
Date
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _1 of 1

Data Turnaround

Collegtor Company Contact Telephone O riority
Kj * [/‘).‘:}5 / .{g ‘:-f‘l\\A;‘,_l‘ Bob Raidl (509) 372-9641 W Normal

Project Designation Samipling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F B96-032

ice Chest No.

Field Logbook No.

Method of Shipment

(BechSfewr [I~0-?

U 1A

nop

_.__ILA?14 lfﬂ‘\f?’qg

jTEJ P IQM (‘C.':'* £ oSy Federal Express
Shipped To Offsite Property No. Bill of LadingfAir Bill No.
Lockheed i o wpoms YA~ QGO0 i wr upioms Q90 H64L 173
Possible Sample Hazards/Remarks Preservation .
HNO, [ Cool 4°C HC! HMQ, | Cool 4°C}Cool 4°C HNO,
Type of Container | p;q PIG Gs PIG G PIG PIG
Mo. of Containar{s) 1 1 a s 1 1 1
Special Handling and/or Storage Velume
Meintain samples between 2°C and 6°C. 1L 500mL 40mL 1L 1IN 20ml. LN
- IC? Matals. | Anions (IC) K . = ICP Matals-
AL AA F. CL SO., VOA-TCL | Gross Tritium, Activity TAL AA
Alpha, c-14 Scan
Meatals-As, | PO, NO,, Metals: As,
SAMPLE ANALYSIS Pb. NO,. Gross Pb.
{Unhltared} Beta, {Futerad)
&r-90
Sample No, Matrix* Date Sampled Time Sampled
BOGSF1 w URRAZY J1sS % A Pl D\ P ¢
C i’
. - <
& |80GSF2  ur vy w 1177 5 165 . X
o~ ] LT
> |Beesrs B0GS 6 W -t 55 {105 | X
: -t N 3 % AT el P e N aiasl i
tg e 4= 2 L Ldr l%‘?/?r
Sian/Pri SPECIAL INSTRUCTIONS Matnx®
CHAIN OF POSSESSION ign/Print Names Sample analysis for PO,, NO,, and NO; by EPA 300.0 is being requested for s - et
Relinquished By Date/Time Resgve =t DatelTime /vos5 ir—\form;?'tlion ulr:ly. The ERC Contractor acknowledges that the 48-hour holding :g: ::ﬁ:nw
) b time will not be msl. 9
: BA ! Bt fpens  [In1725 W
Pate/Time ~ & e fReceived BV DatefTime 090 The Activity Scanis for all samples listed on this ghain of custody. g : 2::

DS = Drum Souds

ishe
T eetnmuished By Date/Time 44w |Received Byf 7 " DatefTime [rn. - ?wm Liauas
- ssue
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seenon Al e Sacgh € G L2ty [ty
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES‘ILB%? 3

Page _1__ of _1

Data Turparound

Colieglor - Company Contact Telephone U priority
g). rmre. /P Fem be, Bob Raidl (508) 3729641 W Nosml

Project Designation ] Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F B96-032

Ice Chest No, Field Logbook No. Method of Shipment
ng‘ H() IE’V\ & £l oSy Federal Express
Shipped To Otfsite Property No. 8ill of Lading/Air Bill No,
Lockheed My wme WAL - 0-0640- 09 WAy wims 260 YoUL 153

Possible Sampie Hazards/Remarks ! . —l
Preservation HNO, |Cool 4°C| HCI HNO, | Cool 4°C/| Cool 4°C HNO,
Type of Container PIG PIG Gs PIG G PIG PIG
No. of Container(s) 1 1 3 5 1 1 1
Speciat Handling and/or Storage Voluma
Maintain samples bstween 2°C and 6°C, 1L 500mL 40mL TL 1L 20mlL 1L
ICP Matals- | Amons {IC) . i ot ICP Metals-
1AL AA | . CI, SO, VOA-TCL glxo:s ;nt::m, Activity TAL. AR
Metats-As, | PO NO, pha, 1 Sean Matals-As,
SAMPLE ANALYSIS Po. NO,. Gross Pb.
{Uafiltered] Bata, {Futarad}
Sr-90
Sample No. Matrix* Date Sampled Time Sampled
BOGSF4 W Ny 125, \{C > | D | > | 2 b
BOGSFS w TR N /250 <
| BoGEFE— W I B L Vol WP, X B —Y— Ver wadag
=4 A . L. - . -
botsSé e L1127 OSE8 Yo
ian/Print N SPECIAL INSTRUCTIONS Matex*
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for § = Sol
Relinquished B Date/Time . Reggiv e/ Dale/Time/goy” information only. The ERC Contractor acknowledges that the 48-hout holding  |SE€ . Sediment
5 : 4 ! 408 time will not be met. gf : i?flf .
- / 3“’4’#"’ /L‘/}'ff iw = Walfr
‘ Date/Time &0 pRecgived By / DatefTime (806 | yhe pciivity Scan is for all samples listed on this chain of custody. 0 .ol
AN L 4? go{/W //-2d'7d1 }_‘lg ! /%4 kj;;?f‘ﬂ “A(’/éh DS = Orum Sohds
Relinquished By DatefTime g Fo Received By ; DatefTime ?L - ?'"m Liauids
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Appendix b

Data Validation Supporting Documentation
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WHC-SD-LN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

PROJECT: [Oo - F - DATA PACKAGE: L 13847
VALIDATOR: _J2¥5C 18: Locklhecf DATE: 1§ 17 [%¢

CASE: SDG: L\«f_)m y— LA

ANALYSES PERFORMED

\@Eomnc o Toc O ToX 3 TPH-418.3 Ofl and Grewso Alkalinity
1
0 Ammonia O BOD/COD D Chiorida O Chromium-Vi O pH 0 NO,MO,
[ Sulfate aTos L TKN 0 Phosphate ] &)

D_!J_I—-f = o = O

SAMPLES /MATRIX ;
DOGSEY <Sp1"*= R®oCS772)
RoGSEL C;,g\ & TROGSBL)

whyolsa

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . .. @ No N/A
Is a case narrative present? . . ¢ . ¢ 4 4 4 4 e 4w e e o e @ No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptablie? . . . . . . . . . « . .. Yes \@ N/A
Comments: Nikvrete , Midme « abosplate oOuveyr Y X

7 \j L] —_.-:__-,nﬂ--

\/} \‘l:rod-e —— T
Nitreilb e < or*l-lz\og \«o'ip\nu&*{ _— UJQ

el
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VYALIDATION CHECKLIST

" 3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No @
Are initial calibration results acceptabie? . . . . . . .. . . Yes HNo @
Was a ‘calibration check performed for all applicable analyses? Yes HNo @
Are calibration check results acceptable? . . . . . . . .. . . Yes HNo w
Conuﬁents:

4. BLARKS

Were laboratory blanks analyzed? . . . .. e e e s e e e e Jeo No  H/A
Are Tlaboratory blank results acceptable? . . ... ......Jdey HNo N/A
Were field/trip blanks analyzed? . . . . . . . . . ... .. . Yes @ N/A
Are field/trip blank results acceptable? . . . .. s e e+ 4.Yes No
Comments: -

5. ACCURACY
Were spike samples analyzed at the required frequency? . . . . gés ) No N/A

Are spike recoveries acceptabie? . . . . ¢ . . L0 0. ... @ No N/A
Here LCS analyses performed at the required frequency? . . . . Yes No . QEZD
Are 1CS recoveries acceptable? . . . . . . . . . . . .. ... Yes No (ITI,’
Comments:

6. PRECISION
Were laboratory duplicate samples analyzed

at the required frequency? . . . . & « v & « 4« = 4 . . 4 No N/A
Are laboratory duplicate sample RPD values acceptable? . . . .qes’ No N/A
Ave field duplicate RPD values acceptable? . . . .. ... .. Yes No
Are field split RPD values acceptable? . . . . . . . ... ... Yes N/A

247z
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST
Comments: 'BOGSF’LJ/BI Tluovid. Tl <8§ycrde bor 2.1 w

7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? . ... ... .. Yes No
Comments: ' : £

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . ... .. @ No N/A
Are results supported in the vaw data? .. .. ... ... .. Yes No (N/7
Are results calculated properly? . « = v v v v v v v . . ... Yes No _H/AD
Do results meet the CRDLs? . . . . . . . . .. e e e e s Yes ) No N/A
Comments:

a8

0COLLS



HOLDING TIME SUMMARY
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{) ( )(‘)\ )

e G

[ g

spa: L\ 59D VALIDATOR: Y1 C DATE: V/17/5¢ paGE_(_ OF (
| coments: -
PREP, ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
BOGSPY | wikeske | Vi)as 1[2%/25 2 J
\ nibeiee |\ & \ UR
Vo ook ¥ J UR
ROGSEL | itveks | Wigas W aeles 2 J
vaitvite UR,
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Date: January 26, 1996

To: Bechtel Hanford Company {technical representative) | .
From: A.T. Kearney, Inc. s, cy
Project: 100-FR-3 Round 8 Groundwater T

Subject: Inorganics - Data Package No. LK5893-LAS (SDG No. LK5893)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services {LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table. Per SAF No. B96-032, arsenic and lead were to be analyzed
by GFAA. All inorganic analytes in SDG No. LK5893 were instead analyzed by
ICP-MS.

i Sample 1D *'| Sample Date I Wedia | = vaidston | Analysis |
SRS R . 7 Levet |
BOGSF1 11/17/95 Water c See Note 1
BOGSF2 11/17/95 Water C See Note 1
BOGSF4 11/17/95 Water c See Note 1
BOGSFb 11/17/95 Water C See Note 1

Note 1. Requested Method: CLP/ICP metals, CLP/GFAA arsenic and lead

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following informatioi as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

¢ Holding Times
Analytical holding times for ICP metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Samples must be analyzed within six months for all
ICP metals.

Holding time requirements for all analytes were met.

e Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after every initial and
continuing calibration verification. The blank must be analyzed at the beginning
of the run and after the last analytical sample. In the case of positive blank
results, samples with digestate concentrations (in ug/L) of less than five times
the highest amount found in any of the associated blanks have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank value do not require
gualification.

In the case of negative calibration blank results, if the absolute value of any
calibration blank exceeds the Instrument Detection Limit {IDL), all non-detects
are qualified as estimates and flagged "UJ", and all positive results within two
times the absolute value of the blank result are qualified as estimates and
flagged "J". The qualification is applied only to results generated between the
associated unacceptable calibration blank and the nearest acceptable blank.

Level C validation does not include the review of data based on calibration
blanks.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

in the case of negative blank results, if the absolute value exceeds the Contract
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Required Detection Limit (CRDL), all non-detecis are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all non-detects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". [f the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of a positive preparation blank resuit, the aluminum result
for sample number BOGSF4 has been flagged "U".

Due to the presence of a positive preparation blank result, the iron results for
sample numbers BOGSF1 and BOGSF4 have been flagged "U".

Due to the presence of a positive preparation blank result, the zinc results for
sample numbers BOGSF1 and BOGSF4 have been flagged "U".

All other preparation blanks resuits were acceptable.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, for samples with a spike
recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be digested or distilled and analyzed with every
group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated
by a certifying agency (e.g., EPA or an independent commercial supplier).
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One liquid 1.CS is digested and analyzed for each sampie batch that contains
water samples. The results are compared against the control limit of 80-120%
as required by the WHC data validation guidelines (WHC 1992a).

Level C validation does not require the qualification of data based on laboratory
control sample results.

Precision

Laboratory Duplicate Samplies

The laboratory duplicate result measures the precision of the method by
measuring a second aliquot of the sample that is treated the same way as the
original. Samples whose precision fell outside the quality control requirements
were qualified as estimates and flagged "J".

All laboratory duplicate recovery results were acceptable.

ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sampie matrix. If the sample
concentration is greater than or equal to 50 times the IDL for an analyte and the

%D is greater than 10%, the associated data is qualified as an estimate and
flagged "J".

Level C validation does not require the qualification of data based on serial
dilution results.

Field Split Samples

Four sets of field split samples were submitted to LAS and QES as shown
below:

Sample Number Well Location

Split Sample No.

BOGSB1{QES) BOGSF1(LAS) 189-F7-1
BOGSB2(QES) BOGSF2(LAS) 199-F7-1
BOGS77(QES) BOGSF4(LAS) 199-F5-1
BOGS78(QES) BOGSF5(LAS) 199-F5-1

Samples BOGSB1, BOGSB2, BOGS77 and BOGS78 were analyzed by Quanterra
Environmental Services (OES) and reported with SDG W0812-QES. The split
sample results were compared using the validation guidelines for determining the
RPD between a sample and its duplicate. All resuits fell within the required
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control limits. Per SAF No. B26-032, arsenic and lead were to be analyzed by
GFAA. Arsenic and lead in SDG No. LK5893 were instead analyzed by ICP-MS
while all arsenic and lead samples analyzed by QES were analyzed by GFAA.

* Detection Levels
Reported detection levels are compared against CRDLs to ensure that laboratory
detection levels meet the required criteria. All reported laboratory detection
levels were above the analyte specific CRDL,

¢ Completeness
Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation

and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor positive preparation blank contamination was reporied for three analytes.
All results were flagged accordingly. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics

Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
guidelines are as follows:

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample gquantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes,

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications {i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: REVIEWER: DATE: 01/26/96 PAGE_1_OF_1

LK5893 RJS

COMMENTS:

COMPOUND | QUALIFER SAMPLES AFFECTED REASON

Aluminum u BOGSF4 Positive preparation
blank result

Iron U BOGSF1, BOGSF4 Positive preparation

bfank result

Zinc U BOGSF1, BOGSF4 Positive preparation
biank result
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, WATER MATRIX, {ug/l) Page_1_ of 1
Project: BECHTEL—HANFORD

Laboratory: Lockheed

Case [SDG: LK5893

Sample Number BOGSF{ BOGSF2 BOGSF4 BOGSFS
Location 199-F7 -1 199—~F7—1 189-F5—1 |198~F5-1
Aemmarks Split Split Snlit Split
Sample Date 11/17/95 11/17/85 1117/95 11117/95
Inorganic Analytes |CRDL |[Result  |Q | Result Result |Q [Result |Q [Result Q | Result Q | Result G |Result  [Q [Resuit [Q [Result
Aluminum 200 21.0/U 26,3 23.7]U 210U
Antimony &0 20|V 2.0 2.0|U 2.0(U
Arsenic 10 12,5 5.6 24 2.0(U
Barium 200 46.4 48.4 318 34.0
Beryllium 5 1.04U 1.0|U 1.0/U 1.0|U
Cadmium 5 5.0]U 5.0/U 50U 50}U
Calcium 5000 83200 71700 42300 48800
Chremium 10 4.01U 4.0(U 40U 4.0(U
Cobalt &0 6.0/U 8,01U 8.0(U 6.0[U
Copper 25 3.0[U 3.0]U 3.0|U 30|U
fron 100 20.4{U 8.0{u 62.9(U 9.0(U
Lead 3 1.01U 1.0|U i.0{U 1.0jU
Magnesium 5000 20500 22100 6920 7890
Manganese 15 2.01U 2.0|U 2.0|U 2.0|U
Nickel 40 j40|U 14.0lU 140U 14.0{Y
Potasssium 5000 7420 B0OC 2090 1380
Selenjum 5 4.8 6.7 3.04U 3.0(U
Silver 10 a.0{u 3.0{U 3.0|U 3.0/U
Sodium 5000 53900 61700 3330 4280
Thallium 10 3.0lU 301U 3.0|U 30|V
Vanadium 50 18.2 214 4.0|U 4.0/U
Zinc 20 8.1|U 3.0{U 12.2|U 3.0{U
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGSF1
Lab Name: L.A.S. Contract: BECHTEL
Lab Code: LOCK __ Case No.: 1121BH SAS No.: SDG No.: L5893W
Matrix (soil/water): WATER Lab Sample ID: L5893-4
Level (low/med) : LOW___ Date Received: 11/21/95
% Solids: 0
Concentration Units (ug/L or wmg/kg dry weight): UG/L_
CAS No. Analyte |Concentration|C Q M
7429-90-5 |ATuminum_ 21.0|0 P
7440-36-0 |Antimony 2.0]0 P~
7440-38-2 |Arsenic_ _ 12.5§_ P_
7440-39-3 (Barium 46.4|B P_
17440-41-7 (Beryllium 1.0]0 P
7440-43-9 [Cadmium _ 5.0{U P
7440-70-2 |Calcium__ 63900 |" E P_
7440-47-3 |Chromium_ 4.0|U0 P__
7440-48-4 |Cobalt 6.0|U P~ -
7440-50-8 |Copper 3.0|0 P_
7439-89-6 |Iron 20.4 7 P RA
7439-92-1 {Lead 1.0lU0 P
7439-95-4 {Magnesium 20500! (_E P
7439-96-5 |Manganese 2.0{U0 P
7440-02-0 (Nickel 14.0(0 P
7440-09-7 |Potassium 7420 P
7782-49-2 [Selenium 4.8|B F_
7440-22-4 |Silver 3.0l|Uu =
7440-23-5 |Sodium 59900|_|__E P_
7440-28-0 [Thallium 3.0|U0 P_
7440-62-2 |Vanadium__ 18.21B p_
7440-66-6 |Zinc T T 9.1|¥ P_lW
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
2As Jisldp
FORM 1 - IN
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Lab Name:

Lab Code: LOCK___
Matrix (soil/water):

Level {(low/med):

% Solids:

L.A.S.

CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATZA SHEET
BOGSFE2
Contract: BECHTEL
Case No.: 1121BH SAS No.: SDG No.: L5893F

WATER
LOW__

Lab Sample ID: L5893-32

Date Received: 11/21/95

0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C} Q M
7429-90-5 [{Aluminum_ 26.3(B P_
7440-36-0 |[Antimony 2.0|U P
7440-38-2 |Arsenic_ _ 5.6|B P_
7440-39-3 {Barium 48.4:B P
7440-41-7 |[Beryllium 1.040 P_
7440-43-9 |Cadmium_ __ 5.0|0 P_
7440-70-2 |Calcium___ 71700 __ P_
7440-47-3 |Chromium_ 4.0|U P_
7440-48-4 (Cobalt 6.01U P_ -
7440-50-8 |Copper 3.0:0 P
7439-89-6 |Iron 9.0{U P_
7439-92-1 |Lead 1.0(U P_
7439-95-4 |Magnesium 22100 P_
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 14.0(0 P_
7440-09-7 |Potassium 8000 P
7782-49-2 |Selenium 6.7]1_ P_
7440-22-4 |Silver 3.0|U0 P_
7440-23-5 jSodium 61700} P_
7440-28-0 jThallium 3.04U0 P
7440-62-2 jVanadium_ 21.41B P_
7440-66-6 |Zinc 3.0lu 1=

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
2s .
V514

FORM I - IN
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Lab Name:

Lab Code: LOCK _
Matrix (scoil/water):

Level (low/med):

% Solids:

=3

L.A.S.

1
INORGANIC ANALYSES DATA SHEET

CLP

CLIENT ID NO.

BOGSF4
Contract: BECHTEL

Case No.: 1121BH
WATER
LOW__

SAS No.: SDG No.: L5893W
Lab Sample ID: L5893-3

Date Received: 11/21/95

0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 jAluminum_ 23.7|E P_|lw
7440-36-0 [Antimony_ 2.0|U P
7440-38-2 |Arsenic_ _ 2.4)B P_
7440~39-3 |Barium 31.9]B P_
7440-41-7 (Beryllium 1.01U P_
7440-43-9 |Cadmium _ 5.010 P_
7440-70-2 |Calcium___ 42300{ | _E P_
7440-47-3 [Chromium_ 4.0{0 P
7440-48-4 |Cobalt 6.0|0 P v
7440-50-8 |[Copper 3.01T P_
7439-89-6 |Iron 62.9|¥ P |l
7439-92-1 |Lead 1.000 P_
7439-95-4 [Magnesium 6920| | E P_
7439-96-5 jManganese 2.0}lU P_
7440-02-0 [Nickel 14.0(U P_
7440-09-7 |Potassium 2090} B P
7782-49-2 |[Selenium 3.010 1=
7440-22-4 |Silver 3.0|u F_
7440-23-5 {Sodium 3930(Bl__E P_
7440-28-0 |[Thallium_ 3.0|1U0 P_
7440-62-2 |Vanadium 4.01U0 P_
7440-66-6 |Zinc 12.2|8 P_lu
Color Before: COLORLESS Clarity Before: CLEAR_ Texture
Color After:  COLORLESS Clarity After: CLEAR_ Artifacts:
Couments:
€IS \ySTQLa
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET .

BOGSFS

Lab Name: L.A.S.

Contract: BECHTEL

Lab Code: LOCK Case No.: 1121BH

SAS No,: SDG No.: L589%93F

Matrix (soil/water): WATER Lab Sample ID: L5893-31_

Level (low/med): LOW Date Received: 11/21/95
% Solids: 0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |ConcentrationiC Q M
7429-90-5 (Aluminum_ 21.0{0 P_
7440-36-0 |Antimony 2.0|U p_
7440-38-2 |Arsenic 2.0{U P_
7440-39-3 |Barium 34.0{B 12
7440-41-7 |Beryllium 1.04U0 P_
7440-43-9 |Cadmium 5.0{U0 P_
7440-70-2 |[Calcium__ 488001 _ P_
7440-47-3 |Chromium _ 4.0{U P_
7440-48-4 |Cobalt 6.0|U P_ -
7440-50-8 |Copper 3.01U0 P_
7439-89-6 |Iron 9.0|U P
7439-92-1 |[Lead 1.0{0 P_
7439-95-4 |Magnesium 7890 _ P_
7439-96-5 |Manganese 2.0|U0 P_
7440-02-0 |Nickel 14.04U0 P
7440-09-7 jPotassium 138018 P_
7782-49~2 | Selenium 3.01|0 P_
7440-22-4 |Silver 3.0|U0 P_
7440-23-5 |[Sodium 4280{B P_
7440-28-0 |Thallium_ 3.0}U0 P_
7440-62-2 [Vanadium_ 4.010 P_
7440-66-6 |Zinc 3.010 r_

Color Before: Clarity Before: Texture

Color After: Clarity After: Artifacts:

Commentcs:

aae Y\ Aot
EESBLY

FORM I - IN
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockbeed Environmental Systems & Technologies Co.

Lockheed Apalytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 /’

LOCKHEED MARTIW

January 3, 1996

Ms. Joan Kessner
Bechte! Hanford, Inc.
1022 Lee Bouievard
P.0O. Box 969
Richiand, WA 99352

RE: Log-in No: 1.5893
Quotation No: Q400000-8
Document File No: 1121596
BH! Document Controf No: 298
SAF No.: B26-032
SDG No.: LK5893

The attached data report contains the analytical resuits of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples

designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are aiso enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
{509) 375-4741.

QeoLLs



Lockheed Analytical Services Log-in No,: L5893
Quotation No.: 0400000-B

SAF: B96-032

Document File No.: 1121596

WHC Document File No.: 298

SDG No.: LK5893

Page No.: 1

“| 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 hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely,

it L
Kathleen M. Hall R
Client Services Representative

kmh

ce: Client Services
Document Control

00oF
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Lockheed Analytical Services Log-in No.: L5893

Quotation No.: Q400000-B
SAF: B96-032

Document File No.: 1121596
WHC Document File No,: 298
SDG No.: LK5893

Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {ICP/MS oniy), initial and continuing calibration verification, initiai
and continuing calibration blanks, method blank({s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s}, duplicate sample(s).

Preparation and Analysis Redquirements

® Two water samples were received in good condition on November 21, 1995 and
logged in as L5E893.

L] The samples were prepared as LAS Batch 1121BHT and analyzed for selected analytes
as requested on the chain of custody. Sampie BOGSF4 {(L6893-3) was tised for matrix
spike and duplicate, post-digestion spike and seriai dilution. All data flags due to the

performance of the above-mentioned QC are associated with every sample digested
with this batch.

Holding Time Requirements
® All samples were analyzed within the method-specific holding times.
Method Blanks

L The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control
Ali internal quality control were within acceptance limits.
Sample Results
L For calcium, magnesium and sodium, the Percent Difference of the serial dilution is
outside the 10% control limit. This may be due to physical interferences. All associated

analytes are flagged with an "E".

Hongsheng LI 1/2/96

00097

Prepared By Date
C00UD



Lockheed Analytical Services Log-in No.: L5893

Quotation No.: Q400000-B
SAF: B96-032

Document File No.: 1121596
WHC Document File No.: 298
SDG No.: LK6823

Page No.: 4

CASE NARRATIVE
INORGANIC METALS ANALYSES
FILTERED WATER

The routine calibration and quality control analyses performed for this batch inciude as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank{s), laboratory control sample(s), ICP
interference check samples {ICP only), serial dilutions, analytical (post-digestion} spike
samples, matrix spike (predigestion) sample(s}, duplicate sample(s}.

Preparation and Analysis Requirements

® Two water samples were received in good condition on November 21, 1895 and
logged in as LE893.

L The samples were prepared as LAS Batch 1121BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOGSF5 (L.5093-31) was used for
matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due

to the performance of the above-mentioned QC are associated with every sample
digested with this batch.

Holding Time Requirements
L] All samples were analyzed within the method-specific holding times.
Method Blanks

L] The leve! of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI 1/2/96

Prepared By Date
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Page _ 1 of _1
Bechtel Hanford, Inc. CHAIN OfF CUSTODY/SAMPLE ANALYSIS REQUES‘I&%? .
7 ) Data Turnaround
Collegtor ' Company Contact Telephone 12 Priority
25. Lmre [ R e bar Bob Raidl {509) 372-9641 Normal
Project Designation " 9 Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
lce Chast No. . Field Logbook No. Method of Shipment
GIE, H@ l'g A g: L /(.:‘?Q Federal Exprass
Shipped To Oftsite Property No. Bill of LadingfAir Bill No.
Lockheed B VT 1/sng q¢, - 0-0640- 09 My wo/ad 260 4646 173
Possible Sample Hazards/Remarks . .
Presesvation HNO, |Cool4°C| HCI HNO, | Cool 40C | coal 4C HNO,
Type of Containet | g PIG Gs PIG G PIG PIG
No. of Container(s) 1 1 3 5 1 1 1
Special Handling and/for Storage Volume
Maintain samples between 2°C and 6°C. 1L S500mL 40mL 1L 1L 20mL 1L
ICP Matals- | Amans (IC) R s o 1CP Metals-
AL Aa | +E. 1. s0., VOA-TCL (psdross Z::;n:m. Activity TAL BA
Metals-As, | PO, NO,, pha, g Scan Metals-As,
SAMPLE ANALYSIS Ph. NO,. Gross Py,
{Unfiltarad} Beta, {Filtared]
5r-80
Sample No. Matrix* Date Sampled Time Sampled -
BOGSF4 w 1117 %~ ! 256 }C X > | X 2T b
| BoGsFs w INEE T /2S5 X
oy
< W A A s H— |t w5
Gl p - ; -
& | Bokse . L dse L GOSER Z
[N
. . SPECIAL INSTRUCTIONS Matax*
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for |5 _ 5o
Relinquished By DetelTime 1 4; 05" Regaiv S/~ Datellime /g0 information only. The ERC Contractor acknowladgas that the 48-hour holding gg- geq-mem
. . . w Solid
R . - BorktFos //"/?-ff time will not be met. 3\.—" . :mg:
¢ ecs LBY Patemme_ 320 The Activity Scan is for all samples listed on this chain of custody. i - g:'
ok A o .4? 'j “ 2(’ q DS: Dl'um Solas
Relinguished 8y Date/Time (g 5O Received Date/Time ?L - ?wm Laquids
) B = Tissue
_K._déz%/l K g 1w s W Ve
—lRelinquishd By Y1 DatefTime Received By Date/Time Lo+ Lawd
. - Vegetgtion
- X . Other
—q-:L -LABORATORY Recei\r% Title Date/Time
- SECTION kﬂ; : {1 ALTL -'( e
! Sampte Cododi - AL AT (0§09
~NFINAL SAMPLE | Disposal Method i Disposed By | Date/Time
Cs DISPOSITION




) Page _ 1 of _1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround
O Priority
Collegtor Company Contact Telephone -
,Zj . [/’ s SINCTS Bob Raidl (509) 372-9641 Normal
Ptoject Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F Bg6-032
lce Chest No. Field Logbook Na. Method of Shipment
‘_'7-'{‘3 . Hﬂ,lel/k S Sy Fedaral Express
Shipped To Oftsite Property No. Bill of Lading/Air Bill No.
Lockheed asial TRUATICE Wﬂ@—O/O@‘-{d"‘ Oq M v oy G907 “6ds 173
Possible Sample Hazards/Remarks .
Preservation HNO, {Cool 4°C| HCI HNO, | Cool 49C{ Cool 4°C HNO,
Type of Container | pyg PIG Gs PIG G PIG PIG
Mo. of Container(s) 1 1 3 5 1 1 1
Special Handling andfer Storage Volume
Maintain semples between 2°C and 6°C. 1L S00mL 40mL 1L 1L 20mL 1L
ICP Matals. | Arucns (IC) R - .. ICP Matals:
L aa | ¥ @ so. VOA-TCL i:'o:s 'én;l:m. gcuvny TAL AA
s Metals-As, 1 PO, NO;, pha, g can Meatals-As,
SAMPLE ANALYSIS Pb, NO,. Gross Pb.
[Uniiltared) Beta, {Filtared)
S¢-90
Sample No. Matzix* Date Sampled Time Sampled
BOGSF1 w Waiver 165 ( A9 L il B a N e
7
o [B08SF2 i wiopmy | W 11:19 %3~ Hes X
— ] TEAKS
S |pessrs f0GS G 6 W TN [1o5 | X
-
: o ‘. N . . e Ve
& 1 Eesed e e - KL WApAS
C.
i . SPECIAL INSTRUCTIONS Matx*
CHAIN OF POSSESSION Sign/Print Namas Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for |5 . sau
Rehnquished By Date/Time R 've N DatelTime Zyo5 il:uforn\i?tion osly. The ERC Contractor acknowledges that the 48-hour holding gg: g:::nem
- W t L
. irfens . JI-1725" time will not be ma va . f-i‘f,’i’f
im aceived By Dateflime 09 po L - . , . o =00
The Activity Scan is for all samples listed on this chain of custody. A = Air
4. : /?M-/ /?-eo—P ( )/Llﬂﬂ/ﬁ'A( Jfﬂﬁr_ “AW/BN DS w Dium Soids
DatefTime 440 Recewad Byf 7 " DatefTime OL = Druen Ligus
= Tregue
(KT iesas v
{ B - a Liqud
elmqunshe By DatefTime Received By DatefTime V . Vegetation
Q X = Othe:
Q1 LABORATORY [Received By: Title Daje/Time
Dl seeron Adon S Sagle Coladin L2y gty
~C\ FINAL SAMPLE | Disposal Method ' Disposed By DatefTime
G. DISPOSITION




Appendix 5

Data Validation Supporting Documentation

VLGLLE



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

PROJECT: AT

pATA PACKAGE: LXK S B3 - LAS

VALIDATOR: RIS 1AB: Lockheed DATE: Jis|ae
CASEsjoo- w2 -3, Bouad 8 (oW spe: LK5P43D
ANALYSES PERFORMED
&umcp O CLP/GFAA O cLPMg O CLP/Cyenide D o
{3 SW-846ACP O SW-846/GFAA | O SW-B46Mg D sW-848 o 0
Cyanide

SAMPLES/MATRIX

ROCSFL, ROGESER

ROGSEH, ROGSFE

(4 b)a{'?—r Serpks)
\J [ Ip—

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . .{(Yés ) No N/A
Is a case narrative present? . . . . . 4 4 v 4 4 e e e e e e . a No N/A
Comments:

2. HOLDING TIMES 7

Are sample holding times acceptable? . . .. . ... .. .. . No N/A

Al TP onetelr e (hmanihs

Comments:

A-19
00003



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes No

Are initial calibrations acceptable? . . . . . . . e e...¥Yes Ho

Are ICP interference checks acceptable? + . . . s .. ... .. Yes HNo

Were ICV and CCV checks performed on all instruments? . . . . . Yes No /
Are ICV and CCV checks acceptable? . . . . . o e o v ... . Yes No
Comments: i

4. BLANKS

Were ICB and CCB checks performed for all apphcabIe analyses? Yes No @\
Are ICB and CCB results acceptablie? . . . . . . . . v ¢ o ¢ o . Yes o 'B
Were preparation blanks analyzed? . . . . ¢« « & & ¢ ¢ ¢ o« . . @ No N/A
Are preparation blank resuits acceptable? . . . . . . . . . .. Yes @ N/A
Were field/trip blanks analyzed? . . . . . . . ..« . .. Yes No

Are field/trip blank results acceptable? . .. ... ... .. Yes
Comments:

No

Cs

Qualifed Prep bl2nk.  debeets (Al Fe | zn\ ‘ol

5. ACCURACY

Were spike samples analyzed? . « . o v v 4 o 4 4 4 v v e o .. &> No N/A
Are spike sample recoveries acceptable? . . « « « < . . . . . .(Jes> No N/A
Were laboratory control samples (iCS) analyzed? . . . . . . . . Yes HNo %
Are 1CS recoveries acceptable? . . . . .. e e e e e « + « « Yes No A
Comments:

el

o

0!-

LU0«



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory dupiicates analyzed? . . . .. ... . ... . {es
Are laboratory duplicate samples RPD values acceptable? . . . . @
Were ICP serial dilution samples analyzed? ... .. .. ... Yes

Are ICP serial dilution %D values acceptable? . . . .. .. . . Yes
Are field duplicate RPD values acceptable? - . . ... ... . . Yes
Are field split RPD values acceptable? . . . ... .« o s e o e

Comments: -F;o\c\_ S?L"‘f ('.‘\ ?Q.PSD

@ RO@%FZLI/ o6kl v

@ mescll/g()(:g'?? v

2 BO6NY> / ROLSE (__BOGSFS [B0GRTE v
7. FURKACE AA QUAILITY CONTROL ~ |

Were duplicate injections performed as required? . . . . . .. Yes Ko g

Are duplicate injection %RSD values acceptable? . . . . . . .. Yes No

Here analytical spikes performed as required? . . . . . ... . Yes No @

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No @

Was MSA performed as required? . . . . . e e e e e e e e e Yes No

Are MSA results 'acceptab'le? e e e e 4t e e e e .« - Yes No %
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? .. ... . . Yes
Are all results supported in the raw data? . . ... .. .. . Yes

Are resuits calculated properly? . . . ... .. e e e e e . Yes No @
Do results meet the CRDLS? . . . . . . . . . .. . ... . . (Yes) No N/A
Comments:

ch‘;’uc:-i- anzlyses incloded GEAR anql%,ms ,,{, arsenic
é"ld !E&d. AL aha‘u}ef ‘v Mg SoE& rgefe

a_halta._:.ec[ .ln;; :E_.CP—GMS .

ARl s
QUVVET



> N0NN

BLANK AND SAMPLE DATA SUMMARY

soe: LK5893 VALIDATOR: RAS OATE: ], 5 /46 pace__/0F /.

COMMENTS: I

SAMPLE 1D | COMPOUND RESULT | Q | RT | UNITS |  5X 10X SAMPLES | QUALIFIER
RESULT | RESULT | AFFECTED

Prep ! Alorminem | 24.H wslt | \2O T | BobSFY LA

?\J*c-lj? { Tron 2.0.4/ |02 .08 — 60659;"‘] ' A

_)a_eéc P UAC (p. 28 3.4 | — esey, B )T (A

&




3
BLANKS
Lab Name: L.A.S. Contract: BECHTEL
Lab Code: LOCK___ Case No.: 1121BH SAS No.: SDG No.: L5893W
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or wmg/kg): UG/L_
Trep
Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L) C 1 c 2 C 3 C Blank C M
r 3, /__-""‘-\
AlUminum,_ 21.0__|0 21.0_]0 21.0_]0 21.0_|0 _Qg—'-%r%%"a"m“
Antimony_ 2.0_|U 2.0_|U 2.0_{0 2.0_|U : Uljp_
Arsenic__ 2.0__ 10 2.0_|U 2.0 iU 2.0_|U 2.000[0]1p__
Barium 14.0__|U 14.0_|U 14.0_|U 14.0_|U T4.000|U| |P_
Beryllium 1.0__|U 1.0_JU 1.0_|U 1.0_|0T 1.000jUlP__
Cadmium__ 5.0__|U 5.0_|U 5.0_{U 5.0_|U 5.000|U0| | P
Calcium__ 26.0__{U 26.0_|U 26.0_|U 26.0_|U 26.000|U| |P_
Chromium_ 4.2 |B|T 4.0 (U 4.0_|u|—__ 4.0 |ujj_—_ a.000|Uj|P_
Cobalt 6.0__|U 6.0_1|U 6.0_1U 6.0_I|U 6.000|U[|P__
Copper 3.0__|U 3.0_]U 3.0_140 3.0 10 3.000 P
Iron______ 9.0 |u 9.0_{U 9.0 |uU 9.0 |U||__Z&F.410lBH P
Lead 1.0__IU 1.0_ U 1.0°4U 1.0_{U T.000|U|{P__
Magnesium 38.0__|U 38.0_|U 38.0_|U 38.0_|U 38.000|Uf [P
1Manganese 2.0__|U 2.0_|U 2.0_}U0 2.0_|U 2.000104|Pp__
Nickel 14.0__|U 14.0_|U 14.0_|U0 14.0_|U 14.000|U|{P__
Potassium 520.0__ iU 520.0_|U 520.0_10 520.0_1{U 520.000(U} |P__
Selenium 3.0__|U 3.0_|U 3.0_j0 3.0_1IU 3.000|U||P__
Silver 3.0__|U 3.0_J|U 3.0_|U 3.0_|U gjw-LLL P
Sodium 46.0°_|U 46.0_|U 26.0_|U 46.0_|U 64 . BY [T
Thalliom |_____ 3.0 _|U 3.0_|U 3.0_|u 3.0_|U ~000 (U} {PT_
Vanadium_ 4.0__ 10U 4.0_|U 4.0_|{U 4.0_|U 4.000+L8 1P
Zing 3.0__|U 3.0__{U 3.0 |0 3.0_|U <6.280|BIIP
poes ¥l
BOGSEH
FORM III - IN
TILMO3.0
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CLP

3
BLANKS
Lab Name: L.A.S. Contract: BECHTEL
Lab Code: LOCK __ Case No.: 1121BH SAS No.: SDG No.: L5893F
Preparation Blank Matrix {(soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Trep o
Initial

Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration
Analyte (ug/L) C 1 C 2 3 c Blank C{| M
ATuminum_ 21.0__jU 21.0_|0 21.0_[U 21.0_|U 21.000[0| [P__
Antimony |~ 2.0 _|U|T___ 2.0"|u|T___ 2.0 |u|__—_ 2.0"|u|l|__ 2.000|U|lP "
Arsenic _ 2.0 U 2.0_|U 2.0 U 2.0_|U 2.000jUf P _
Barium T4.0__|U 14.0_|U ia.0"|u T4.0_|U T4.000{U| {P__
Berylliom|{ 1.0 _|Uu|____ 1.0 |u{___ 1.0_|u|__ 1.07|Uj|{____— 1.000|Uj|p__
Cadmium _ 5.0__jU 5.0°|U 5.0_|U 5.0 (U 5.000U||P__
Calcium _ 26.0__|U 26.0_|U 26.0_|U 26.0_|U 26.000|ul | _
Chromium_ -4.2__|B 4.0_1IU 4.0_|U 4.0 _|U 4.000jU; | P__
Cobalt 6.0 __|uU 6.0_|U 6.0 _|U 6.0_|U 6.000|u||p
Copper, 3.0__ 10 3.0_tU 3.0_jU0 3.0_|U0 3.000(U( P __
Iron 9.0__|U 9.0_|U 9.0_|U 9.0 _|U 9.000|U{P__
Lead 1.0__{U 1.0_JU 1.0"Ju 1.0_|U 1.000|Uj|P__
Magnesium 38.0__|U 38.0_J[U 38.0_JiU 38.0_|uU 38.000{U{ |P___
Manganese 2.0__ 0 2.0_10 2.0_|U 2.0_i0 2.000|U0{|P__
Nickel 14.0__(U 4.0 (U 14.0°{U T4.0_{U 14.000{U||P__
Potassium 520.0___{U 520.0_j0U 520.0_{U 520.0_|U 520.000(Uy [P__
Selenium 3.0_|uU 3.0 Ul 3.0_|U 3.0|U 3.000]|U{|P__
Silver 3.0__|U 3.0_|U 3.0_{U 3.0_{U 3.000{U|{P_
Sodium 36.0_|U 26.0_|U 46.0_|U Z6.0_|U Z6.000{U} |P_
Thallium_ 3.0__|U 3.0 (o~ 3.0 |ulT__ 3.0 {utlT " 3.000|u||PTZ
Vanadium_ 4.0__|u 4.0_|U 4.0_|u 4.0_jU 4.000|0| P
Zinc 3.0_|U 3.0_|U 3.0 |u 3.0{Uu{{____3.000{u{|P__

go6ESF
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Date: January 26, 1996

To: Bechtel Hanford, Inc. (technical representative)
From: A.T, Kearney, Inc,

Project: 100-FR-3 Round 8 Groundwater

Subject: Radiochemistry - Data Package No. LK6893-LAS (SDG No. LK5893)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared hy Lockheed Analytical Services (LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

- Sample 1D | Sample Date | Media | * Validation | . Analysis

1I:‘L‘;" P P o 1 Level o -
BOGSF1 11/17/95 Water c See Note 1
BOGSF4 11/17/95 Water c See Note 1

Note 1. Requésted Method: Gross alpha/beta, strontium-20, carbon-14 and
tritium.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992b). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
DATA QUALITY OBJECTIVES
¢ Holding Times
Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is

siX months.

All holding times were acceptable.

00000



¢ |nstrument Calibration and Performance

instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Initial and continuing calibrations are not reviewed under Level C validation.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

s Accuracy

Accuracy is evaluated by analyzing distilled water and field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity o assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the
above ranges result in associated sample results being qualified as estimates,
rejected, or not qualified, depending on the activity of the individual sample.

All accuracy results were acceptable.
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* Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a control limit of less than or equal
to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the
RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All precision results were acceptable.

Split Samples

Two sets of field split samples were submitted for analysisas shown below:

Sample Number Split Sample No. Wel! Location
BOGSB1{QES) BOGSF1{LAS) 199-F7-1
BOGS77{QES) BOGSF4{LAS) 199-F5-1

Samples BOGSB1 and BOGS77 were submitted to Quanterra Environmental
Services {(QES) and analyzed with SDG No. W0812-QES. The split sample
results were compared using the validation guidelines for determining the RPD
between a sample and its duplicate. All results fell within the required control
limits.

¢ Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the CRDL. The MDA was above the CRDL for gross alpha and gross beta
in sample BOGSF1. Under WHC guidelines, no qualification is required. Al
other reported MDAs were at or below the analyte specific CRDL.

¢ Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion rate was 100%. The MDA was
above the CRDL for gross alpha and gross beta in sample BOGSF1. Under WHC
guidelines, no qualification is required.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5893

REVIEWER: RBC

DATE: 01/26/96

PAGE_1_OF_1

COMMENTS: No

qualifiers assigned.

COMPOUND

QUALIFIER

SAMPLES
AFFECTED

REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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2T0O000

RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCifl) Page 1 of 1
Project: BECHTEL--HANFORD

Laboratory: Lockheed

Casa [SDG: LK5893

Sample Number BOGSF1 BOGSF4

Location 199—F7—1 |198-F5~-1

Remarks Split Split

Sample Date 11/17/95 11/17/95

Radiochemistry CRDL|Result |Q |Result |Q |Result_jQ |Result |Q {Result [Q |Result |Q | Result |Q |Result Result [Q | Result [Q
Gross Alpha 3 5,7 09|V

Gross Beta 4 12.9 53.0

Strontium - 90 2] -0.011U 24.9

Carbon—14 200 12U 414U

Tritium 400 400 320

)10/ 7C



LOCKHEED AMNALYTICAL SERVICES
RAD DATA REPORT (raQ1)}
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

LAL Sample ID: L5893-24

Client Sample 1D: BOGSF1
bate Received: 21-NOV-95

Date Collected: 17-NOV-95
Login Humber: L5893

Water

Matrix:

Gross Alpha 12-DEC-95 GR ALP/BETA LAL-0060_30664 5.7 3.3 4.3 c pCi/L
12-DEC-95 GR ALP/BETA LAL-0060 30664 12.9 2.8 3.6 pCi/L
-0.014 0.28 0.49 pCi/t

Gross Beta =
STRONTIUM-89,90 08-DEC-95 SR-90 LAL-0065_31149

\ (o/QG
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HAMFORD)

Client Sample ED: BOGSF1 LAL Sample ID: L5893-30
Date Collected: 17-NOV-95 Date Received: 21-NOV-95
Matrix: Water Login Number: L5893

c-14 04-DEC-95 C-14 LAL-0209_30662 12.V 82. 100 pCi/L
H-3 12-DEC-95 TRITIUM(H3) LAL-0066_30673 400 200 220 pLi/L

-Bm*///»o o34/
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HAMFORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-19

Date Collected: 17-NOV-95

Date Received: 21-NOv-95

Matrix: Water Login Number: L5893
ohstituent AEVESHYBATY a5 Unigs
Gross Alpha 12-DEC-95 GR ALP/BETA LAL-0060_30664 0.9 U 11 1.9 peisL
Gross Beta 12-DEC-95 GR ALP/BETA LAL-0050 30664 53.0 4.2 2.1 pCifL
STRONTIUM-89,90 08-DEC-95 SR-90 LAL-0065_31149 24.9 1.5 Q.47 pCi/t

14 23t/
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ¢(Project BECHTEL-HANFGORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-29

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893
“Eonsiti tuen gt iaet
c-14 06-DEC-95 C-14 LAL-0209_30662 41, U 85. 100 pCi/L
H-3 12-DEC~%$5 TRITIUM(H3) LAL-0066_30673 320 200 220 pCi/L

s 57l -04-33/2¢
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705

Telephone 702-361-0220 800-382-7605 Facsimile 702-361-8146 A

LOCKHEED MA RTI’W

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.0O. Box 969
Richland, WA 99352

RE: Log-in No: L5893
Quotation No: Q400000-B
Document File No: 1121596
BHI Document Control No: 298
SAF No.: B96-032
SDG No.: {.K5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact,. Samples

designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group. '

If you have any questions concerning the analysis or the data please call Kathleen M. Hali at
{509) 375-4741.
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Lockheed Analytical Services Log-in No.: L5893
Cuotation No.: Q400000-B

SAF: B96-032

Document File No.: 1121596

WHC Document File No.: 298

SDG No.: LK5893

Page No.: 1

"I 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 hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.”

Sincerely,

me/%“‘“m For

Kathleen M. Hall
Client Services Representative

kmh

cG Client Services
Document Controi

0eoORy



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032

Document File No.: 11215986

WHC Document File No.: 298

SDG No.: LK5893

Page No.: 7

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets on the attached raw data for each
method.

Holding Time Requirements
All holding times were met.

Gas Proportional Counter

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using standard operating procedure {SOP), LAL-
91-SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample (LCS) recoveries were within QC criteria. The matrix spike (MS) recoveries were
within QC criteria. The duplicate (DUP) recoveries were within QC criteria. The minimum
detectable activity {MDA) exceeded the reporting detection limit {RDL} due to residue weight
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier.
No re-analyses were performed.

Analytical Method Strontium-90

The strontium-80 analysis was performed using SOP, LAL-91-SOP-0065. The samples were
analyzed in workgroup 31149. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintillation Counter

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-92-S0OP-0208. The samples were
analyzed in workgroup 30662. The instrument calibration verification met criteria. The%ﬁ‘ﬁl@-

000LAE



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-8

SAF: B86-032

Document File No.: 1121596

WHC Document File No,; 288

SDG No.: LK5893

Page MNo.: 8

method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 30673. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby December 14, 19856
Prepared By Date
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page _1 of _t

Data Turnaround

/7 WM‘:./

[ioes &

0 priarit
Collegtor Company Contact Telephone n Priofity
;(5 7 J B Feinhs, Bob Raidl {509} 372-9641 Normal
Ptoject Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
{ce Chest No. Field Loghook No. Method of Shipmant
STz Hﬂ, {é’ld L Sy Federal Express
Shipped To Offsite Propefty No. Bill of LadingfAir Bill No,
Lockheed - v iy RGO~ 09 A v Lfioms Q90 Medl 173
Possible Sample Hazards/Remarks
Preservation HNO, |Cool 4°C| HCI HNO, | Cool 4°C | Cool 4°C HNO,
Tyoe of Conteiner | o PIG as PIG G PIG PIG
No. of Container{s} 3 1 3 5 1 1 T
Special Handling and/or Storage Volume
Maintain samples batween 2°C and 6°C. iL 500mL 40mL 1L 1L 20mL iL
. ICP Matals- | Amons [IC} . s b ICP Metals-
AL AA | . c. so, VOA-TCL | Gross Tritium, | Activity TAL AA
Alpha, C-14 Scan
Metals-As, | PO, NGO, Matals-As,
SAMPLE ANALYSIS Ph, NO,. Gross P,
{Unfiltared) Beta, [Filtared)
Sr-80
Sample No. Matrix* Date Sampled Time Sampled
BOGSF1 W o1y 116S ( o L Yl BN Pt
Fi
BOGSF2 Kt llf;a/q" . w I ! 'f7 T I’C’c; X
] TRAKS
lpesara BOGS G 6 W TS [1o —ms | <
. “a \ o gm e i <= Vot
boctr GGl P e — T W WAp55
Sian/Print N SPECIAL INSTRUCTIONS Matrix*
CHAIN OF POSSESSION ign/Print Names Sample analysis for PO,, NO,, and NO; by EPA 300.0 is being requestad for 5 « Sen
Relinquished By Date/Time Rgagived By 5(,(_', Date/Time Zyos | information only, The ERC Contractor acknowledges that the 48-hour holding | SE = Sedmem
. /s time will not be met, o
IA/?-?;‘ W - Wu:a
Received By / Dateﬂ”:me o9po The Activity Scanis for all samples listed on this chain of custody. g N g:t
Q. aep/K e X Lo s

DS « Orum Sehas

y FINAL SAMPLE

L DISPOSITION

) oty
y elln shed By Date/Time 0‘570 Recewed Byl 7 batefTime 21. . ?mm Liquds
* Indsut
/K /QA'J |A0/‘°77 Wi« Wipe
Relmqunsheﬂ By batefTime Received By DatefTime b : bl::-:‘w‘
X = Othet
" LABORATORY |Reaceived By- Title DajefTime
SECTION A—ﬂﬂ\ﬂ« Sagls CM\,\-A-J»\- 2Ly fﬁ’"‘TY
Disposal Method ' Disposed By Date/Time




Bachte! Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUES]LB%? 3

Page _1__ of _1

Data Turnaround

Collegtor Company Contact Telephone E Priority
A. Limre. ) R e be Bob Raidl (509) 372-9641 Normal
Project Designation T g Sampling Location SAF No,
100-FR-3 Groundwater - Round 8 100 £ B96-032
lce Chest No. Field Loghook Mo. Method of Shipment
g“[“eg Hé' l'€v\ SEdc oSy Federal Exptess
Shipped To . Offsite Property No. Bill of LadingfAir Bill No.
Lockheed M vt o WAL~ 0-0640- 09 MR wigmf 260 646 773
Possible Sample Hazards/Remarks . -
Preservation HNO, [Cooldec| Hel HNO, | Cool 4°C|Caat 4°C HNO,
Type of Container | g PIG Gs PG G PIG PIG
No., of Container(s} 1 1 3 5 1 1 )
Speciat Handling and/or Storage Volume
Maintain samples batween 2°C and 6°C, 1L 800mL 40mlL 1L 1L 20ml ik
i Mot Ao i) {VOA-TCL | Gross | Tritium, | Activity 1P Motal-
- e Alpha, c-14 Scan :
Motals-As, | PO, NO, Matals-As,
SAMPLE ANALYSIS . NO,. Gross Pb,
{Unfitered) Beta, [Filterad}
§1-90
Sample No. Matrix* Date Sampled Time Sampled
BOGSFA w Vi1 94~ [ 2S¢ 70 > S | S | o [T
p—
—
¢~ |BOGSFS W 1 4 ¢ /25a <
’—.
S - s .
- L ROGHFG— -t A=)y #-2-56- el menmame —-:)("“ Kl A5
LA -y i - B S -y
N Bogss o L ysr | oSEs D
. . si . SPECIAL INSTRUCTIONS Matei®
CHAIN OF POSSESSION ign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being raquested for 5 = Sel
Relinquishad By DatefTime ;. 0g Reagiv &~ DatefTime /g™ infotmation only. The ERC Contractor acknowledges that the 48-hour holding glE) - :els;ment
. - . = 30l
R - ﬁtdLﬁE //“ﬁff time will not be met. al; . 3::7::
ece / l_)atemme- 0390 |The Activity Scan is for all samples listed on this chain of custody, g . g;'
/tl% k i (/_Uﬂ { {/;”/67 DS = Drum Solws
Rellngul shed B DatefTime g Fo Recewed Date/Time ?L - ?lum Liquids
. - = Tissue
r)ﬁmﬁﬂ( ;ﬂf)f W20 Wi - Wipe
ﬂ -aelanqu|§!{é'df ¢ DatefTime Received By DatefTime ‘L, : ‘L‘,‘::'e‘:ahw
™ X = Other
_9_‘ ‘LABORATORY Receivng Title Date/Time
aC . - -
I secTion Nw.k G e (N\Ml”. - AL L4 {DH‘]
Disposal Method ' Disposed By | Date/Time

A FINAL SAMPLE
DISPOSITION




Appendix b

Data Validation Supporting Documentation
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WHC-SO-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

1 VALIDATION A 8 Q:) D £
LEVEL: ‘
PROJECT: jvo-F @& -3 | oaTA PAckagE: L\« 5893
VALIDATOR: tag:  L_45 paTE: \ /iolac
CASE: spG: L\esyas~ LLAS
ANALYSES PERFORMED
Groes _\?ﬁﬁtroﬂﬁm% (1 Techaatiumr-99 {1 Alpha 0O Gemma
a/Beta Spectroscopy Spactrotcopy
O Total Usanium O Redium-22 fitium E - C I‘-/
M
SAMPLES /MATRIX

ROGSEH, ROGSEL (gplit SBL).
(sphe 377 Sopmsteppl

oot ,
1. Completeness . o v o o v o o o o o o o « o o s o a a o o o o o« 0O n/A
Technical verification forms present? . . . . . . . . . . . No N/A
Comments:

2. Initial Calibration o o o v v v v o m e m e e e e e e WA

Instruments/detectors calibrated within
one year of sample analysis? . . .. ... .. ... .Yes HNo HN/A

Initial calibration acceptable? . . . . . . .. e s e e e Yes No N/A
Standards NIST traceable? . . . . + &« ¢« « ¢« v 4 o v . v ... Yes HNo N/A
Standards Expirved? . . . . .. “ e e e e e e « - -..Yes No N/A
Comments:

000X



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . ¢ v ¢ v o v o 4 o 4 o 4 4 a4 aa e \¥lﬁ/A
Calibration checked within one week of sample anaiysis? . . . Yes ©No N/A
Calibration check acceptable? . . . + & « « 4 & ¢ . o 4 . .. Yes HNo N/A

Calibration check standards NIST traceable? . . . . . . . .. Yes HNo N/A
Calibration check standards expired? . . .. ..+« . ... .Yes HNo N/A

Comments:

4- B‘!anks " % # W & & &4 4 4 T & 4 4 4 & B 4 8« B T 4 B 2 4 8 T 4 = = DN/A

Method blank analyzed? . « « o 2 v o o o 4 ¢ « o o o & .. .(YesD o N/A
Method blank results acceptable? . . . v . . ¢« . . . . . .. No N/A
Analytes detected in method biank? . . . . . . e 4 e e+ . . Yes @ N/A
Field blank(s) analyzed? .. . .. e e e e e e s e aa .. Yaes No NfA
Field blank results acceptabie? . . . . . . . . . . . .« « « « Yes No
Analytes detected in field blank(s)? . . . . .. .. .. . . Yes No
Transcription/Calculation Errors? . . . . « . . . « . o . . . Yes No é/A ;
Comments:

5. Matrix Spikes « v v o o 4 4 e 4 4 4 e e 4 s 4 s e e e [ANA

Matrix spike analyzed? . . . . & ¢ @ 4 ¢ ¢ 4 4 ¢ 4 o 4 - Yes ) No
Spike recoveries acceptable? . . . . . . < 4« .5 . .. LYes) No
Spike source traceable? . . . . . 4 4 4 4 ¢ 4 i 44 4. o4 . Yes No
Spike source expired? & & ¢ ¢ 4 ¢ 4 o 4 4 4 4 4 4 4 o o « a . Yes HNo
Transcription/Calculation Errors? . . . & « &+ =« ¢« = + 4 . . . Yes No

Comments:

QOOVES



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . & . ¢ ¢ ¢ v ¢« v L v o i 4w a - - \ﬁmjA

Calibration checked within one week of sample analysis? . . . Yes No N/A

Calibration check acceptable? . . . . . . G e e e e e e e e Yes No N/A
Calibration check standards NIST traceable? . . . . . .. .. Yes HNo N/A
Calibration check standards expired? . . ... .. ... .. Yes HNo N/A
Comments:

4. B] anks - - - - - - - - - - - - - - - 4 » *® @ &4 ® ® 5 ® = & * € =

Method blank analyzed? . . & & 4 & ¢ 4 4 ¢ o 4 4 o o o o &
Method blank results acceptable? . . . . . . . ¢« & « « . .
Analytes detected in method biank? . . . . . . . . . . . . e
Field blank(s) analyzed? . . & ¢ & & ¢ ¢ ¢ 4 ¢ v @ e o o u
Field blank results acceptable? . . . . . . .
Analytes detected in field blank(s)? . . . . .. ... ...

Comments:

5. Matrix Spikes . . . . . . . L i e i i i h e e e e e e e e O N/A

Matrix spike analyzed? . . . . . ¢ o o ¢ v v v v 0oL .. @ No N/A
Spike recoveries acceptabie? . . . . . .. ..o . No N/A

Comments:

000 0<G




WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . &« & & ¢ 4 4 & v v 0 4 4 4 o o = O N/A

LCS analyzed? . . . . . . .. e e e e e e e e e e e e (es) Mo “N/A
{CS recoveries acceptable? . . . . . . ¢« « ¢ L. @ No N/A
LCS traceab.{ e? - - - - - - - - - - - - - - - - - 4 = = = ° a2 Yes NO w

Transcription/Calculation Errors? o 4+ « « o « = « =« « « . . Yes No /A D

Commentss

74 Chemical Reccver‘y 4 4 @& 4 4 s 8 & 4 & & 4 4 w4 4 W 4+ 4 2 s »

Chemical carrier added? . . . & & & 4 ¢ 4 ¢ ¢ 4 4 4 o 2 o o « Yes
Chemical recovery acceptable? . . . . < « « « ¢ « & ¢« ¢ . & . Yes
Chemical carrier traceable? . . . & ¢ ¢ ¢ ¢ w0 4 v ¢ ¢ « + & Yes

Chemical carrier expirved? . . . . . . « « . . e s e e e e e Yes

Comments: S INAO

C1Y W09 gudd ——per GEL yse  LCs
~ o W

8. DUPTICAtES . 4 & 4 4 4 e e e e e e e d e i e e e e e e e e e e O N/A

Duplicates Analyzed? . . . . . . . . . . . . . ... .. @ No N/A
et

RPD Values Acceptable? . . . o o o o w w a v v e e e e e . @ No N/A

Transcription/Calculation Errors? . . . . . . . . . . . ... Yes No-

Comments:

E 00GLE



WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . & - v 4 4 2 v 4 4 4 et e e e e e e e e e J N/A
Field duplicate sample(s) analyzed? . . . « « & & « &« & . . . Yes ( No) N/A
Field duplicate RPD values acceptable? . . . . . ... .. . Yes No \@
Field split sample(s) analyzed? . . & « ¢ ¢ 4 = 4 2 & o « « '& No N/A
Field split RPD values acceptable? . . . . . . e e (Yes) No  N/A
Performance audit sample(s) analyzed? . . . . . « « . . . . . Yes —&
Performance audit sample resuits acceptabie? . . .. . . .. Yes Ro (N/A
Comments: :

10. Holding Times

Are sample holding times acceptable? . . . . . . . . .. No N/A

Comments:

11. Results and Detection Limits (lLevels D & E) . . . . . . . . .. O /A

Results reported for all required sampie analyses? . .. . No N/A
. Yes

Results supported in vaw data? . . . . . . . . . . . . .. fo
Results Acceptable? . . . . . . & ¢ o 0 v v o 0 o ot . No N/A

Transcription/Calculation errors? . . . . . . . . ... ... Yes, No (N/A

Transcription/calculation errors? . . . . . . . . . . .. " . Yes No

Comments:__c1 £055 alpha + Rebn  jn  sacple  Roas®|
>CnDi

e/ at
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