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,Releasé of this data report has been authorized by the Laboratory Director or the Director’s

deS|gnee as evidenced by the followmg 3|gnature

" certlfy that this data package is in compllance 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 authorlzed by the Laboratory Manger or a deS|gnee as

verified by the following S|gnature

cc: Client Services __
- Document Control

Sincerely, -

Kathleen M. Hall
Client Services Representative
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Log-in No.: L4903
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, SAF: B95-069
Document File No.: 0713596
WHC Document File No.: 246
SDG No.: LK4903

CASE NARRATIVE

INORGANIC NON METALS ANALYSES

The routine callbratlon and quallty 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 sample(s), ICP

interference  check samples (ICP only),

serial dilutions, analytical (post-digestion) spike

- _samples matrix spike (predigestion) sample(s), duplicate sample(s).

‘ Preparatlon and Analys:s Requlrements '

e  One water sample was received for LK4903 and analyzed in batch 713 bh for selected

. analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample: ' '

ClientID. |  LAL #

Method

BOG864 | L4903-4

'DUP, MS

180.1 Turbidity

BOG864 L4903-3

DUP, MS

300.0 Chloride,vFl'uoride, Nitrate-Nitrogén’,
Nitrite-Nitrogen, Orthophosphate and Sulfate

Holdlng Time Reqmrements

®  Allsamples were analyzed within the method -specific holding times with the exceptlon .

of Method 180.1 Turbidity; Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and

Orthophosphate which were received outsnde of holding time. All associated samples
-are flagged wnth an "H". ,

| Method Blanks

‘e The concentration levels of all the requested analytes in the method blank were below
- the reportlng detectlon llmlts

Internal _Quallty Control

e All'Internal Quality Control were within acceptance limits.
 Kay McCann July 20, 1995

.Prepared By

. Date



Lockheed Analytical Services = = . D g Log-in No.: L4903
o o SRR - : " Quotation No.: Q400000-B

- SAF: B95-069

Document File No.: 0713596

* WHC Document File No.: 246

' SDG No.: LK4903

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and. quahty 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), Iéboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytlcal {post- dlgestlon) spike .
samples, matrix spike (predlgestlon) sample(s) duplicate sample(s)

' Preparation and Analysis Requirements

L One water sample was recelved in good condltlon on July 13 1995 and logged in as
L4803. ,
° The samples were prepare_‘d as LAS Batch 713BHT and analyzed for selected analytes

as requested on the chain of custody. Sample BOG864 (L4903-2) was used for matrix '
spike and-duplicate, 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'samp‘les were analyzed within the method-specific holding times. -
" Internal Quality Control

- All internalduality control were within acceptance limits. -

Hongsheng LI - =~~~ . - 7/25/95

‘Pfepared'By' - o .  Date



Lockheed Analytical Services - ‘ Log-in No.: L4903
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

!

CASE NARRATIVE
INORGANIC METALS ANALYSES

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 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

] One water sample was received in good condition on July 13, 1995 and logged in as
L4903. |
° The samples were prepared as LAS Batch 713BHD and analyzed for selected analytes

as requested on the chain of custody. Sampie BOG865 (L4903-12) was used for
matrix spike and duplicate, 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
o All samples were analyzed within the method-specific holding times.
Internal Quality Control
All internal quality control were within acceptance limits with the following exceptions:
° For calcium, the Percent Difference of the serial dilution is outside the 10% control

limit. This may be due to physical interferences. All calcium results are flagged
with an "E".

Hangsheng LI ' - 7/25/95

Prepared By Date
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 CASE NARRATIVE
_ RADIOCHEMICAL ANALYSES

" The routine calibration and qoality control 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
Iaboratory control samples matrix sprke samples duplrcate samples ‘

" Holding Trme Requlrements
-.'All holding times were met
Chemical Recoveries and MDAsvcan’be found on the preparation sheets and calculation '
sheets, respectively, on the att}(ached raw data for each method. .
Alpha Spectrometer 1
Analytical l_lllethod Uranium Isotopic
The uranium isotopic analysis vwas performed using standard operating procedure
(SOP), LAL-91-SOP-0108. The samples were analyzed in workgroup 25334. No

problems were encountered during analysrs All QC criteria were met, .and no re-- -
‘ analyses were performed ' ‘ o

‘ Gamma Speotroinetry"
Analytical Method Gamma Spectrum Analysis »
The gamma spectrum analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in-workgroup 25331. No problems were encountered during
analysrs All QC criteria were met, and no re- analyses were performed.
| Gas Propaortional Co_unter-
: Analytical Method Gross Alpha Beta
The gross alpha beta analysis was performed .using SOP LAL-91-SOP-0060. The
' samples were analyzed in workgroup 25332 No problems were encountered during
analysrs All QC crrterra were met and no re- analyses were performed
: Analytlcal Method Strontlum 20
‘ The strontrum 90 analysrs was performed using SOP LAL-91 SOP 0196. The samples

~ were analyzed in workgroup 25333..No problems were encountered during analysrs
- All QC criteria were met, and nore- analyses were performed

(03




LockheedAnaIytlcal Serwces . T Log-in No.: L4903
: ' : * 7 Quotation No.: Q400000-B.

' SAF: B95-069
Document File No:: 0713596
WHC Document File No.: 246
' SDG No.: LK4903

Liquid Scintillation Counter .
. Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-91-SOP- 0209. The samples
were analyzed in workgroup 25323. No problems were encountered during analysis
and all QC criteria were met, with the following exception: Sample BOG864 (L4903-
11) had an activity of above 200 pCi/L. This was a direct spike C-14 screen. The
~ workgroup was re-prepared -and re- analyzed twice; however, the first workgroup .
' .(25323) contained the best results and is therefore reported '

E Analytlcal Method Tntlum
, The tritium analysns was performed usmg SOP, LAL-91 SOP 0066 The samples were

analyzed-in workgroup 25330. No problems were encountered during analyS|s AllQC
,crrterla were met, and no re- analyses were performed

" Yvonne M. Jaooby' - oo ' August 17,1995 -
Prepared By ' : o ~ S Date

010
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Lockheed Analytical Servzces

’ ":DATA QUALIFIERS FOR INORGANIC ANALYSES

[Rewsed 08/28/92]

‘For Us‘éi on" the Analytical Data Reportingf Forms

For CLP Analyses Only -- Reported value is less than the contract required detection

| limit (CRDL) but greater than.or equal to the mstrument detection limit (IDL).
: For Routine, Non-CLP Analyses Only — Any constituent that was also detected in the-
C associated blank whose concentratron was greater than the reporting detection limit
(RDL).-
D Presence of hlgh levels of interfering constltuents ‘required drlutron of sample wh1ch

S increased the RDL by the dilution factor.
E Estlmated value due to presence-of interference.

o N Sample analysrs performed outsrde of method-or cllent-specrﬁed maximum holding time
H requirement. - :
M For CLP Analyses Only -- Duplicate 1nJect10n premsron criterion was not met.
N ‘Matrix spike’ recovery exceeded acceptance llmlts :

S Reported value was determlned from the method of standard addition.
: | For CLP Reportmg Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).
w For AAS Only — Post-digestion spike for Furnace AAS did not meet acceptance criteria .
' “and sample absorbance is less than 50% of spike absorbance.
"X, Y,orZ Analyst—deﬁned quallﬁer _
o | Relative percent dlfference (RPD) for duphcate analysis exceeded acceptance
limits. L _
+ Correlation‘coefﬁ'cient (r) for the MSA is less than 0.995.
~ For Use on the QC Data Reporting Forms
al The spike recovery and/or RPD for matrix spike and matrix spike duplicates
-cannot be evaluated due to insufficient spiking level compared to the elevated
» - sample analyte concentration. - _ :
. bt - ‘The RPD cannot be computed because the sample and/or duplicate concentratlon “

was below the RDL.

- ! Used as footnote ,designatiOns on the' QC 's.ummary form.

(11




Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

@]

Presence of high TDS in sample required reduction of sample size which
increased the MDA.

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

Il E T

Sample analysis performed outside of method-specified maximum holding time
requirement. '

Y Chemical )}ield exceeded acceptance limits.

o QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a’ The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

! Used as foot note designations on the QC summary form.
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‘ LOCKHEED ANALYTICAL SERVICES
- LOGIN CHAIN OF CUSTODY REPORT (anl)
- Jul 13 1995, 04: 23 pnm :

: Login Number. L4903 A
~ Account: 596 Bechtel Hanford, Inc. * Richland, WA
PrOJect BECHTEL HANFORD Bechtel Hanford Progect

©. 17-AUG-95

D4903—IJ[Qf~',*§Fﬂ" BOGE64
" TEMP 4 ' :
~Location: RFG01 43G-
- Water 1 8 SCREENING
n4903-2;4f;gf EEE Bpgsggjj - .17-AUG~95
- TEMP 4 ' . .
'Location:_RFGoz 23A o ‘ : ,
Water - 1 S 6010 ICP METALS - Hold:07-JAN-96
L4903-3 .- .- . B0OG864 17-AUG-95
TEMP 4 : L
‘Location: RFG02- 23A : S , o ‘
Water . 1 'S 300.0 CHLORIDE" ‘' Hold:08-AUG-95
Water 1 S 300.0 FLUORIDE Hold:08-AUG-95 -
Water .1 § 300.0 NITRATE: .  Hold:13-JUL-95 .
Water 1 S 300.0 NITRITE - Hold:13-JUL-95 =
Water 1 S 300.0 PHOSPHATE Hold:13-JUL-95 -
Water 1 S 300.0 SULFATE Hold:08-AUG-95
L4903=4 . .. . - 1 i BOG864 17-AUG-95
TEMP 4 .
Location: RFG02-23A ,‘ - ‘
Water 1 S 180 1 TURBIDITY " Hold:13-JUL-95 _
L4503~ 5 :Qa-,{ 806864 17-AUG-95
TEMP 4 . C o
‘Location: 157 : . -
Water '~ 1 .S GAMMA SPEC LAL 0063 'Hold:07-JAN-96
Water : 1 S GR ALP/BETA LAL-0060 Hold:07-JAN-96
- Water . 1 S SR-90 LAL-01S96 . Hold:07-JAN-96 -
Water 1 S U-ISOTOPIC LAL- 0108 Hold:07-JAN-96 ,
L4903-6 '”3uBO§§64 17-AUG-95
TEMP 4 . ' :
Location: 157
L4903=7:. . i /BOGB64 o 217=-AUG~95
“TEMP 4 - o , S
- Location: 157
-L4903=8 Lo U1T-AUG=-95
"TEMP 4 . |
Location: 157
Page 1
014

C 4'7/ 3y
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1nO1l)

Account: 596

Project: BECHTEL-HANFORD Bechtel Hanford Project

Jul 13 1995,

Login Number:
Bechtel Hanford, Inc.

04:23 pm
L4903

* Richland, wa

L.4903-9
TEMP 4
Location:

L4903-10

TEMP 4
Location:

L4903-11
TEMP 4
Location:
Water
Water

L.4903-12.
TEMP 4

Location:
Filt H20

L4903-13"
. Location:
Water
Water
Water

B0OG864
157 |

BOG864
157

BOG864
157

1 S C-14 LAL-0209

BOG865

RFG02-23A

15 S 6010 ICP METALS

REPORT TYPE

1 S EDD - DISK DEL.
1 S INORG TYPE 4A RPT
1 S RAD RPT TYPE 4F

11-JUL-95
11-JUL-95

 11-JUL-95

Hold:07-JAN-96
1 S TRITIUM(H3) LAL-0066 Hold:07-JAN-96

11-JUL-95

Hold:07-JAN-96
13-JUL-95

13-JUL-95

"~ 13~-JUL-85

13=JUL-95

13-JUL-95

13-JUL-95

17-AUG-9¢

17-AUG-9¢

17-AUG-9¢

17-AUG-95

17-AUG-95

Page 2

Signature:

Date:

1
I
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Bechtel Hanford, Inc. l

H903

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page

ef 1|

Data Turnaround -

(O priority
Collector Company Contact Telephone BN
KD Lee R. E. Peterson (509) 372-9638 ormal
Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100K B95-069

Ice Chest No.

Field Logbook No.

Method of Shipment

Disposed By

a

lSPOSlTB‘J
—

cm/)-ST4 FE {5 L— (P QL ? Federal Express
Shipped To . : Offsite Property No. Bill of Lading/Air Bill No.
Lockheed , WIG-0 -0’0¢-490 Q90 “lb 34 3549
Possible Sample Hazards/Remarks Preservation
HNO, Cool 4°C | Cool 4°C HNO, Cool 4°C | Cool 4°C HNO, e iy
Type of Container G G PIG PIG G G iy
No. of Container(s) 1 1 1 6 1 1 =
Special Handling -and/or Storage Volume i
Maintain samples between 2°C and 6°C. 500mL 500mL 250mL 1L 1L 20mL 500mL ;E
: Anioos (IC) - idi Groes Alpha, | Tritium, | Activity iy
ICP ¥, CL, SO, Turbidity Gross Beta, | 014 Scan ICP =
. Metals - NG, NG, U-2347235 Metals - o
SAMPLE ANALYSIS TAL po, 1238, $5-90 TAL
(Unfilter- ' Gamma Spec (Filtered)
ed)
Sample No. Matrix* Date Sampled Time Sampled o L : L .
MG Fgg w 2/,//§;’ Oﬁa >( >< Y X )/
BOG Pys W >/ (75 0940 3<
— — YA
CHAIN OF POSSESSION Sign/Print Namés SPECIAL INSTRUCTIONS i
e . S = Soil
Relipquished By E-Hee Date/Time ReBiv, CAC Date/Time /00 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE = Sediment
4 bt )= J)§5 180.1 is being requested for information only. The ERC Contractor acknowledges that ::_) - gme
coetved By DateTime the 48-hour holding time will not be met. g - \(’;’i:‘ﬂ
- - . . . . . A - Ai
é/—/bﬁ" "/ Z7-12-7 . The Activity Scan is for all sample numbers listed on this chain of custody. DS = l)l:un Solids
Date/Time Received By Date/Time DL = Drum Liquids
T = Tissue
1L WI = Wipe
Rilinquished By Date/Time Received By Date/Time L = Liquid
i V = Vegetation
1 X = Other
~LABORATORY [Received By Title
SECTION *’Q )]2 0 : —
) A\Ml\ SM L (\-\-Slﬁ,ﬂf"‘x 7'13 13 oylo
FINAL SAMPLE | Disposal Method



Corwmm . . S - WHC-SOW-93-
geimME MOy o MO

/

SAMPLE CHECK IN LIST O ey

Date/Time Received: _7-(3- Crs’ _ soer:_ ,,',,,g"
‘Hork Order Number: o /1,1,4",‘ e - " SAF #: P\‘? f-o{‘?
Shipping Container ID SMk 594 ‘~ Chain of Custody f s
1. 'Custody Sea]s on shipp1ng container 1ntact7 - Yes D3 No []
2. Custody Seals dated and signed? ' I | ;rYes, &3 No- t ]:
3. Sample temperature \ L{ C, | - | | | ,'i.
4. Vermicullte/packing materia]s is I p I Wet [ ]"Dry K1
5. Each samp]e is in a~p1astic bag? - 7 Yes 'L(]; No []
6. -SampTe-ho]oing'times exoeededf' . . o ’;YeS' [K] No [ ]
7. Samp]es have ) .
- - tape ‘ -‘_;___hazard labels ’
__gi_pustody seals. appropriate sample labels

Samples are:

X._in ‘good condltion 1eaking
broken . have atr bubbles

9.f Is the information on the COC and Sample’bottles io agreement?
- © Yes[x] " Ne [ ] |

_ Notes:

‘ Sanflp]e Custod1an/Laboratory7£@L,“ 7/ é{ Date 213 -G 4
S o xe ‘
-*eivprroned To:. k /%L( : «/J 5S BYMM,__
o Pco 7 ‘3‘25’ ‘ R

"”‘33'

2133751




| 413445, HIDY.

Sample Login .

E:“H‘
Locxnssn MAnruv/

" Login Review. Checklist

- Lot Number / 5923

B The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensurc
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred This checklist *

_ should be affixed to each logm package pnor to distribution. -

A

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or e(idivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these ﬂve components are avarlable Jobs with smgle component samples, the sample summary report may

" be ommed

- SAMPLE SUMMARY REPORT
1. Are all sample ID s correct"
2. Are all samples present? "
3. Are all matrices md1cated correctly" :

4. Are all analyses on the COC logged in for the
, appropnate samples”

5. 'Are all analyses'logged in for the COrrect- container?

6. Are samples logged i in accordmg to LAS batchmg
procedures” :

'LOGIN CHAIN OF CUSTODY

1. Are the collect receive, and due dates correct
- for every sa.mple" : :

" 2. Have all appropnate comments been mdlcated in-
.~ the comment section? -

: SAMPLE RECEIVING'CHECKLI'ST. S

- 1. Are all dlscrepanc1es between the COC and the logm

‘ noted (if apphcable)"

NO

‘N/A - Comment |

%é‘ /\ /G,é_ 7_/3 C/}\.S_ A—\/LM/&

pnmarv revnew sngnature . -date C secondary review signature

YES

X

S

v

x

X

YES NO N/A Comment

XES_ & M Comment
395 O1E
date’

C 35
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Lockheed Analytlcal Servnces : - co N R . ' ~ Page 1of
Sample Recemng Checklist . ' e o : L

» e . L eetto
Clicat Neme: j\ 104/ o A< — Ma .,éez) Job No. LY )3 ‘ Cooler ID: /7, *
COOLER CONDITION UPON RECEIPT - , '

Temperature of cooler ‘upon receipt: ' ?é

temperature of temp. blank upon recéipt: . o ] .
o C Yes . No . * Comments/Discrepancics

custody scals intact

chain of custody present -

blue ice (or equiv.) present/frozen

PR EX

rad survey completed

SAMPLE CONDITION UPON RECEIPT

all botdes labeled

samples intact

proper container used for sample type .

sample volume sufficient for analysis-

D b b |5

proper pres. indicated on the COC

VOA’s contain headspace. , g gl

are samples bi—phasic (if so, indicate sample ID’S): . o o id

1

MISCELLANEOUS ITEMS
’ Yes No ¢ Comments/Discrepancics

samples with short holding times X A m,mx/n, 6210 [ B0y v e pgfqi /%olz),m _.

samples to subcontract . o ' /I/M /_ me .

ADDITIONAL COMMENTSIDISCREPANCIES

: . "
Completodbyldaw:7aA Qc,ﬁ /mvu)a PR =

Sent to the client (date/initials): o » ' #*Clieat's signaturc upon reccipt:

Notes: ® = cootact the appropriste CSR of any discrepancies immodistely wpon receipt

gza -

s = plcasc rovicw this information and setucn via licdmdlc to the appropriste CSR (702) 361~8146

' c>
ver3|0n 2.0 (11/11/94)
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- ‘Lockheed Analytical Laborafory
-SAMPLE SUMMARY REPORT (su02) -
Bechtel Hanford, Inc. f Richland, WA

- BoGge4 - - .- . - L4903-1. S ‘ Water SCREENING —
S L4903-2 . L Water . 6010 ICP METALS
' L4903-3 . o : - . Water - -300.0 CHLORIDE
L4903-3 o © .. -Water 300.0 FLUORIDE-
- L4903-3 o , . Water - 300.0 NITRATE -
L4903-3 . Water- :300.0 NITRITE -
. L4903-3. g - Water - 300.0 PHOSPHATE
L4903-3 - Water - 300.0 SULFATE -
L4903-4 . : © Water = . 180.1 TURBIDITY -
- L4903-5 o - Water - GAMMA SPEC LAL--
. L4903-5 . S Water .- GR ALP/BETA LAL
L4903-5 ' E Water SR-90 LAL-0196 -
L4903-5 . . Water . U-ISOTOPIC LAL-
L4903-11 L Water © - C-14 LAL-0209 -
_ L4903-11 . -~ - Water TRITIUM(H3) LAL
BOG86S — . ¢ o . L4903-12 o .Filt H20 . 6010 ICP METALS
“REPORT TYPE _ _ - L4903-13 = B Water - EDD - DISK DEL-
o ' < 14903-13 - o , Water INORG TYPE 4A R
L4903-13 ‘ © - Water RAD RPT TYPE 4F
02¢
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LOCKHEED ANALYTICAL SERVICES

‘ Sample Resul ts

bate.cdllected:-

Client Sample ID: BOG864 11-JUL-95
Matrix: Water .|Date Received: " 13-JUL-95 - - .
Percent Solids: N/A-

Turbidity NTU 180.1 _ 0.00 N/A 14-JUL-95 25270 L4903-4
Chloride mg/L 300.0 32. 0.020 , 17-JUL-95 25263 L4903-3
.|Fluoride mg/L 300.0 | 0.086 0.10 8 17-JUL-95 25264 L4903-3 .
Nitrate-N mg/L 300.0 2.5 0.020 H 17-JUL-95 25265 L4903-3
Nitrite-N . mg/L 300.0 |< 0.002 0.010 HU 17-JUL-95 25266 L4903-3
ortho Phosphate mg/L | 300;.0 0.081 0.10 HB 17-JUL-95 25267 -L4903-3
Sulfate mg/L 300.0 21. g.10 [17-d4uL-95 25268 L4903-3

022



Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

e %W e N W e e ey

ooooooooooooooooooo

Compieteness Review

1.

Was required method/SOP followed?

2. Are all raw data available and labeled properly (e.g., P
methods used, units, sample |Ds, dilution factors, reruns)?

3. Arae all nonconformities in the raw data noted and/or s

: explained?

4. Were all the client samples analyzed for all constituents

and QC as specified on the LAL Bench Sheets?

Data Quality Assessment

e
Skmfits  PECERS o7 o
WL UmEe o N - ™ 'J%

5. Were samples properly preserved and analyzed within the /v T
I method-specified holding time?
I;. Are instrument calibration criteria met? v
7.  Areinitial and continuing calibration verification data /
(bracketing the samples of interest) within criteria?
8. Are bracketing initial and continuing calibration blank data |
within criteria?
9. Are matrix Spika and/or matrix spike duplicate (if required) |
recovery data within criteria? :
10. Are method blank data within criteria? -
11. Are duplicate pracision data within criteria? - -/
‘12. Are laboratory control sample data within criteria? v
13. Has spike verification been performed adequately? v LAL ID(s): SVPA mitials:
. L4903-3
- - ) | g
14. Has the status been updated in the ACS? v

Notes and cdmments:

I — colga; that 1he ¢

492 2/17(45 04¢%

%t‘s Signature/Date

Secondary Revlewer s Initials/Date

T SRS X LI PUSIUR R U T



LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL
. DETERMINATION OF CHLORIDE BY METHOD 300.0 {IC)

CALIB. DATE: 7/17/95 . . “INTERCEPT: -4.960

LAL BATCH: 713-BH . CALB.TIME: 9:23 ~ "~ LINEAR COEFF.: 1.548E-04
CALIB. CURVE: QUADRATIC " 'R SQUARED: 0.99994 - QUADRATIC COEFF.: -3.275E-13
' STANDARD DATA S

MANUFACTURER: EMSCIENCE LOT NUMBER: 33210335

STANDARD ID .. . CONCENTRATION RESPONSE

AUTOCAL1 , . T ougL S .0

"AUTOCALZ - , 20ugll . ‘ 187332

. AUTOCAL3 o 20 uglL o 120604

"AUTOCAL4 - < s0ugl = . 529372

‘AUTOCALS5 oo 100 gl : ., 555830

AUTOCAL6 R 1000 ugit . = , 6578974

' : 34908736

AUTOCAL7 . : 5000 ug/L

- INITIAL CALIBRATION VERIFICATION STANDARD
SAMPLE ID TRUE VALUE FOUND RECOVERY
IcVL ‘ 1000 ug/ll 967ugl "~ . .97 %

INITIAL CALIBRATION BLANK -

SAMPLE ID FOUND FLAG
IcB ) . &Bugl. . U
A - am o
. CONTINUING CALIBRATION VERIFICATION STANDARDS .
SAMPLE D . - TRUE VALUE FOUND RECOVERY
CCVL : 1000 ug/L 994 ug/L 99 %

CCVL ‘ 1000 ug/L 945ugl. - 95 %

~ CONTINUING CALIBRATION BLANKS
SAMPLE iD FOUND FLAG

ccB N <10.0 ug/L U
- ccB © o e _28ugl v
‘ : r"'ﬂ\wns 4

02¢€



. LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL

DETERMINATION OF NITRITE-N BY METHOD 300.0 (IC)

LAL BATCH: 713-BH
CALIB. CURVE: QUADRATIC

STANDARD DATA
MANUFACTURER: BAKER

CALIB. DATE: 7/17/95
CALIB. TIME: 9:23
R SQUARED: 0.99999

" LOT NUMBER: D10718

INTERCEPT: 0.279 )
LINEAR COEFF.:- 6.821E-05

'QUADRATIC COEFF.: -2.093E-13

STANDARD ID " CONCENTRATION ' RESPONSE
AUTOCAL1 Ougll 0 :
AUTOCALZ . -6 ug/L "126426.
AUTOCAL3 6 ug/L 76104
‘AUTOCAL4 - 15 ug/L 204082
AUTOCALS 30 ug/L 406704
‘AUTOCALSG 300 ug/l. 4457504

. 1500 ug/L | 23710788

AUTOCAL?

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY
ICVL . 300 ug/lL 294 ug/L 98 %
- INITIAL CALIBRATION BLANK -
SAMPLE ID FOUND - FLAG
T

1ce ' <2.0 ug/L

~ CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE " FOUND RECOVERY
cevL 300 ugiL 293 ug/L 98 %
covL . 300 ugiL 296 ug/L L 99%
CONTINUING CALIBRATION BLANKS
SAMPLEID FOUND FLAG
CCB g <20 <2trugl v
u

‘ces S caoug
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY -- LOwW. LEVEL -

'DETERMlNATION OF NITRATE-N BY METHOD 300. 0 (IC)

CALIB. DATE: 7/17/95 = -

. LALBATCH: 713-BH . CALB.TIME: 9:23
~ CALIB. CURVE: QUADRATIC . RSQUARED: 0.99999

STANDARD DATA

MANUFACTURER: FISHER . - LOT NUMBER: 916724

INTERCEPT: 0.391

LINEAR COEFF.: 6.347E-05

'QUADRATIC COEFF.: -1.500E-13

STANDARDID . CONCENTRATION RESPONSE
AUTOCAL1 o . 0ugll 0o
"AUTOCAL2 S © Bugll 105264
AUTOCAL3 L ' 5 ug/L 64936 - ‘
AUTOCAL4 - - - © 125 ugll 200190 .
'AUTOCALS S 25 uglL 344636
. AUTOCAL6 : 250 ug/L 3973384
AUTOCAL7 S 1250 ug/L 20702312

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLEID TRUE VALUE FOUND ; RECOVERY

IcvL , 250 ug/L. 245 ug/ll 98 %

INITIAL CALIBRATION BLANK
SAMPLE ID " FOUND FLAG
ICB ‘ . <3.0 ug/L U

CONTINUING CALIBRATION VERIFICATION STANDARDS |

SAMPLEID TRUE VALUE FOUND RECOVERY
CCvL ' 250 ug/L. . 246 ug/L 98 % |
CCvL : 250 ug/L 247 uglL 99 %

CONTINUING CALIBRATION BLANKS

- SAMPLE ID FOUND FLAG
ccB’ © -<30ugl - U
, CCB. - 7 <3.0ugll - U

02¢



'LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL

DETERMINATION OF SULFATE BY METHOD 300.0 (IC)

R CALI?.EDATE: 7/17/95
. LALBATCH: 713BH ' : CALIB. TIME: 9:23 °
CALIB. CURVE; QUADRATIC . R SQUARED: 0.99999

STANDARD DATA

- INTERCEPT: 2.212

LINEAR COEFF.: 2.059E-04.

'QUADRATIC COEFF.: -1 .998E-13

MANUFACTURER: FISHER ° © LOT NUMBER: 942865 4 :
STANDARD ID B CONCENTRATION RESPONSE
AUTOCAL1 0 ug/L 0
 AUTOCAL2 R "40 ug/L 273972
AUTOCAL3 - o -© 40 ug/L 202036
AUTOCAL4 - 100 ug/L - 486014
AUTOCALS . 200 ug/L ' 841896
AUTOCAL6 o 2000 ug/l. | 9806530
51095758

AUTOCAL7? A 10000 ug/L

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE 1D TRUE VALUE FOUND - RECOVERY

ICVL - 1000 ug/L 985 ug/iL | 99 %

INITIAL CALIBRATION BLANK
SAMPLE ID | FOUND FLAG
ICB , <30.0.ug/L u

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY
CCVL 2000ug/ll. ' - 2092 ugiL . 105 %

ccvL 2000 ug/l - 2017 ugiL 101 %

CONTINUING CALIBRATION BLANKS

SAMPLEID ' FOUND " FLAG
. ccB Y -<30.0ugll u o
ceB | - L3 e EgiL v

‘ “oTlws :
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - HIGH LEVEL
DETERMINATION OF CHLORIDE BY METHOD 300.0 (IC)

LAL BATCH: 713-BH
CALIB. CURVE: QUADRATIC

CALIB. DATE: 7/17/95
CALIB. TIME: 9:23
R SQUARED: 0.99954

INTERCEPT: 2.012
LINEAR COEFF.: 1.124E-07
QUADRATIC COEFF.: -7.564E-18

STANDARD DATA

MANUFACTURER: EMSCIENCE LOT NUMBER: 33210335

STANDARD ID CONCENTRATION RESPONSE
AUTOCAL1 5 mg/L 36132931
AUTOCAL2 10 mg/L 75759594 -
AUTOCALS 25 mg/L 187458097
AUTOCAL4 75 mg/L 688410714
AUTOCALS 1560 ma/L 1458979400

INITIAL CALIBRATION VERIFICATION STANDARD
SAMPLE ID TRUE VALUE FOUND RECOVERY
ICVH 50 mg/L 50.83 mg/L 102 %

INITIAL CALIBRATION BLANK (Ses low-level calibration summary sheet)

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY
CCVH 50 mg/L - 50.70 mg/L 101 %
CCVH 50 mg/L 50.96 mg/L 102 %

CONTINUING CALIBRATION BLANKS (Sae low-level calibration summary sheet)
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - HIGH LEVEL
DETERMINATION OF NITRITE-N BY METHOD 300.0 {IC)

CALIB. DATE: 7/17/95

LAL BATCH: 713-BH CALIB. TIME: 9:23
CALIB. CURVE: QUADRATIC R SQUARED: 0.99962

STANDARD DATA

INTERCEPT: 0.443

LINEAR COEFF.: 5.361E-08

QUADRATIC COEFF.: -4.318E-19

MANUFACTURER: BAKER " LOT NUMBER: D10718

STANDARD ID CONCENTRATION RESPONSE
AUTOCAL1 1.5 mg/L 24034137
AUTOCAL2 3 mg/L 51196780
AUTOCAL3 7.5 mg/L 120572455
AUTOCAL4 22.5 mg/L 417112098
AUTOCALS 45 ma/l 835986174

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVH 15 mg/L 15.31 mg/L 102 %

INITIAL CALIBRATION BLANK (See low-level calibration summary sheet)

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY
CCVH 15 ma/L 15.55 mg/L 104 %
CCVH 15 mg/L 15.40 mg/L 103 %

CONTINUING CALIBRAj’ION BLANKS (See low-levsl calibration summary sheet)
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'LOCKHEED ANALYTICAL LABORATORY
~ CALIBRATION SUMMARY - HIGH LEVEL :
~ DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC)

S o . CALIB. DATE: 7/17/95
LAL BATCH: 713-BH . CALB.TIME: 9:23
CALIB. CURVE: QUADRATIC - R SQUARED: 0.99954 "

STANDARD DATA . ) ) . o
MANUFACTURER: FISHER LOT NUMBER: ,916724

- INTERCEPT: 0.402

LINEAR COEFF.: 5.321E-08

‘, QUADRATIC COEFF.: -9.497E;1 8

STANDARD ID. : CONCENTRATION ..RESPONSE
AUTOCAL1 1.25 mg/L 20257792
_AUTOCAL2 . 2.5 mglL - 43071456
AUTOCAL3 - B " 6.25mglL 101271878
"AUTOCAL4 18.75 maiL ' 373225638
V 815326272 -

AUTOCALS - s o 37.5 ma/L

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOQUND RECOVERY

ICVH _ 12.5 mg/iL 12.52 mg/L 100 %

. INITIAL CALIBRATION BLANK (See low-level cglibraﬁpn summary sheet) -

CONTINUING CALIBRATION VERIFICATION STANDARDS .

~ SAMPLEID TRUE VALUE FOUND ~ RECOVERY
CCVH 12.5 mg/L 12.71 mg/L - 102 %

CCvH . 125mg/l. . 12,52 mgiL, 100 %

- CONTINUING CALIBRIE_TION BLANKS (Ses low-level cilibratiqn summary sheet)
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LOCKHEED ANALYTICAL LABORATORY.
'CALIBRATION SUMMARY - HIGH LEVEL
DETERMINATION OF SULFATE BY METHOD 300.0 (IC)

: - '+ CALIB. DATE: 7/17/95
LAL BATCH: 713-BH ' CALIB. TIME: 9:23

INTERCEPT: 3.292
LINEAR COEFF.: 1.698E-07

CALIB. CURVE: QUADRATIC .~ A - R SQUARED: 0.99959 .

"STANDARD DATA o .
MANUFACTURER: FISHER - LOT NUMBER: 942865

'QUADRATIC COEFF.: -1.108E-17

STANDARD ID__ N CONCENTRATION R “ RESPONSE
AUTOCAL1 E W0mgt . 50600034,
AUTOCAL2 o 20mgll . o 105738536
AUTOCAL3 . - . somgL - ‘ 254546738
 AUTOCAL4 . = - . 150 mgiL o . 928638546

AUTOCALS . 300 mglL . R 2008736694

INITIAL CALIBRATION VERIFICATION STANDARD _
SAMPLE ID TRUE VALUE FOUND RECOVERY
ICVH - ' 50 mg/L. © 50.02 mg/L 100 % -

INITIAL CALIBRATION BLANK_ {Sea low-level calibration summary sheet)

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND . RECOVERY
CCVH - . 100 mg/L . 102.58mgiL. 103 %

CCVH . 100 mg/L 101.81 mgiL 102 %

CONTINUING CALIBRA:_!'ION'BLANKS (Soe low-{evel cnlfbration sﬁmrilary shset)
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LOCKHEED ANALYTICAL LABORATORY '
' QUALITY CONTROL DATA SUMMARY
LABORATORY CONTROL SAMPLE (LCS) -LOW CONCENTRATIONS

LAL BATCH: 713-BH

LABORATORY CONTRdL SAMPLE (LCS) : ‘
LCS ID ANALYTE . ~~ TRUE . FOUND - " RECOVERY

LCSL CHLORIDE 11000 ug/L - 964 ugll 96 %
LcsL | NITRITE-N ‘ 300ugit = - 303ugll © 101 %
LCSL NITRATE-N - 2500glL - 244 ug/L. - 97 %

LCSL © SULFATE .~ . 1000ug/k -  984ugl . 98%.

LABORATORY CONTROL SAMPLE DUPLICATE {LCS-DUP) :
LCS ID Y " ANALYTE "~ TRUE FOUND RECOVERY

(No low-concentration Laboratory Control Sample duplicate) '

LABORATORY CONTHbL SANﬁ’LE—LABORATORY C-ONTFIOL SAMPLE DUPLICATE COMPARISON
ANALYTE , LCS _~Lcs-Dup . RPD FLAG

{No low,-concéntration Laboratory Control Sample duplicate) ) P -

034




LOCKHEED ANALYTICAL LABOﬁATORY
QUALITY CONTROL DATA SUMMARY: ,
LABORATORY CONTROL SAMPLE (LCS) - HIGH CONCENTRATIONS

?

LAL BATCH: 713-BH

LABORATORY CONTROL SAMPLE (LVCS).

LCS ID ANALYTE ) . TRUE o FOUND - RECOVERY- -

LCSH - . CHLORIDE , 50.00 mg/L ~ 51.11 mgiL 102 %

LCSH ~ NITRITEN 15.00 mgl. 15.13 mg/L . 101% - -
LCSH - - . NITRATEN . 12.50mg/L - D 1242mgl. 99 % »
LCSH -  SULFATE © 50.00 mg/L  50.12mglL 100% -

LABORATORY CONTROL"SAMPLE DUPLICATE (LCS-DUP)

Lcsip - v ANALYTE " TRUE o FOUND - RECOVERY

“{No law-concentration Laboratory Control Sample duplicate)

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON

- ANALYTE - LCS . _ LCS-Dup , RPD , - _ FLAG

{No low-concentration Laboratory Control Sample duplicate)



~ LOCKHEED ANALYTICAL LABORATORY.
QUALITY CONTROL DATA SUMMARY

METHOD BLANK

- LAL BATCH: 713-BH

. LABORATORY CONTROL SAMPLE {LCS} ...

FOUND

LCS ID . ANALYTE _ FLAG
FILTERED BLANK . CHLORIDE Lo AU forirfyiag v
- FILTERED BLANK . NITRITE-N <2.0 ug/L v
FILTERED BLANK NITRATE-N <3.0ugll U
'<30.0ug/l oy

FILTERED BLANK * - - "SULFATE

03¢€



LOCKHEED ANALYTICAL LABORATORY -
QUALITY CONTROL DATA SUMMARY "
SPIKE AND SPIKE DUPLICATE:ANALYSES

LAL BATCH: 713-BH

MATRIX SPIKE SAMPLES

SAMPLE SPIKE SPIKED SPIKE
LCS ID ANALYTE RESULT ADDED SAMPLE RECOVERY FLAG
L4903-3 CHLORIDE 31.69 mg/L . 40.00 mg/L 73.34 mg/L 104 %
L4903-3 NITRITE-N <2.0 ug/L (U) 12.00 mg/L 12.36 mg/L 103 %
L4903-3 NITRATE-N- 2.50 mg/L 10.00 mg/L 12.51 mg/L 100 %
L4903-3 SULFATE 20.83 mg/L 40.00 mg/L 60.89 mg/L 100 %
MATRIX SPIKE DUPLICATE SAMPLES
SAMPLE SPIKE SPIKED SPIKE
LCS ID ANALYTE RESULT ADDED SAMPLE RECOVERY FLAG
(No matrix spike duplicate)
MATRIX SPIKE - MATRIX SPIKE DUPLICATE COMPARISON
’ MATRIX - SPIKE
RPD FLAG

LCS ID ANALYTE SPIKE DUPLICATE

{No matrix spike duplicate)

03
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LOCKHEED ANALYTICAL LABORATORY
QUALITY CONTROL DATA SUMMARY.
DUPLICATE SAMPLE ANALYSES

_ LALBATCH: 713-BH

- DUPLICATE SAMPLES

SAMPLE

DUPLICATE

LCS ID ANALYTE RESULT SAMPLE - . RPD FLAG
14903-3 CHLORIDE 131.69 mg/L 32.19 mglL - 2%

L4903-3 NITRITE-N <2.00glL (U) . <2.0ug/L (U) ‘ b
L4903-3 - 'NITRATE-N 2.50 mg/L 2.51 mg/L 1% E
149033 " 20.94 mg/L

SULFATE

' 20.83 mgiL

1%

03¢




LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL

DETERMINATION OF FLUORIDE BY METHOD 300.0 (IC)

LAL BATCH: 713-BH
CALIB. CURVE: QUADRATIC

STANDARD DATA
MANUFACTURER: BAKER

CALIB. DATE: 7/17/95
CALIB. TIME: 9:57 -
R SQUARED: 0.99995

LOT NUMBER: D13143

INTERCEPT: -4.427

-LINEAR COEFF.: 6.330E-05

QUADRATIC COEFF.: -9.740E-14

STANDARD ID CONCENTRATION RESPONSE
AUTOCALI1 © OuglL 0
AUTOCAL2 i 20ug/L’ 322011
AUTOCAL3 ., 20 uglt 318229
AUTOCAL4 50 ug/L 1309254
AUTOCALS5 100 ug/L 1423150
AUTOCALG 1000 ug/L 16267752
AUTOCAL7 5000 ug/L 92109900

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE 1D TRUE VALUE FOUND RECOVERY
ICVL 1000 ug/L 1010 ug/L 101 %
INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB <10.0 ug/L u

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY
ccvL 1000 ug/L 993 ug/lL - 99 %
CONTINUING CALIBRATION BLANKS
SAMPLE ID . FOUND FLAG
ccs - | _s400ug/L u

{ (o fa

‘otslve
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL

DETERMINATION OF ORTHO-PHOSPHATE BY METHOD 300.0 (IC) |

CALIB. DATE: 7/17/95
CALIB. TIME: 9:57
R SQUARED: 0.99998

LAL BATCH:' 713-8H ~
CALIB. CURVE: QUADRATIC.

STANDARD DATA
MANUFACTURER: EMSCIENCE

INTERCEPT: -6.208
LINEAR COEFF.: 2.270E-04
'QUADRATIC COEFF.: -3.968E-13

LOT NUMBER: 32038210

STANDARD ID . CONCENTRATION RESPONSE
AUTOCAL1 . Ough 0"

_ AUTOCAL2 . . © 40 ugll 203360

" ‘AUTOCAL3 L a0uglL. 167318
AUTOCAL4 o 100 ug/L . 626264
AUTOCALS 200 ug/L 828670
AUTOCAL6 2000 ug/L 8973380
AUTOCAL?Z - : 48116550

10000 ug/L
. cy
i

INITIAL CALIBRATION VERIFICAi’ION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY
ievL : - 1000 Ug/L 1956 ug/L 196 %.

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB ,  <20ugl - .U

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND ‘ RECOVERY’

CCcvL " 2000 ug/L 1927 ug/L

—-

CONTINUING 'CALIBI'!ATION BLANKS

SAMPLE ID FOUND FLAG -
-CCB . -~ _<aeTgl u oL
. o LW t ‘

%\\t hs

96 %

04C
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LOCKHEED ANALYTICAL LABORATORY
QUALITY CONTROL DATA SUMMARY

LABORATORY CONTROL SAMPLE (LCS) - LOW CONCENTRATIQNS

LAL BATCH: 713-BH

LABORATORY CONTROL SAMPLE (LCS)

LCS ID ANALYTE TRUE FOUND RECOVERY
LCSL FLUORIDE 1000 ug/L 962 ug/L 96 %
LCSL ORTHO-PHOSPHATE 4666 ug/L 1963 ug/L A868% %K.
2o (- ~
LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUP)
LCS 1D " ANALYTE TRUE FOUND RECOVERY
LCSLDUP FLUORIDE 1000 ug/L 1066 ug/L 107 %
LCSLDUP _ ORTHO-PHOSPHATE  -+866ug/L 1953 ug/L —495% 9161
2= o =2
LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON
ANALYTE LCS LCS-DUP RPD FLAG
FLUORIDE 962 ug/L 1066 ug/L 10 %
ORTHO-PHOSPHATE 1963 ug/L 1953 ug/L 1%
“alise

04



Lab Name:

CLP

L.A“S. ‘ . Contract:
Lab Code: LOCK ~ Case No 713BED  SAS No.
Matrix (soil/water) : WATER .
Lével (loW/hed):l - LOW__
% Solids: | __ 0.0

'C¢ncentration Units

INORGANIC ANALYSES DATA SHEET

.BECHTEL_HA

‘CLIENT ID NO.

BOG865

SDG No.

Lab Sample ID: L4903- 12

Date-Recelved:

(ug/L,or mg/kg dry weight)

07/13/95

. UG/ L__ '

g d g g 'd g td g g g g hg g hg hd ld kg g tO

CAS No. . Analyte |Concentration|C Q
- |7429-90-5 |AIluminum_ 29.0|T
-1 7440-36-0 |Antimony_ 58.0|U
7440-38-2 |Arsenic__ 98.0|U
7440-39-3 |Barium . 32.1|B
17440-41-7 |Beryllium 1.0U{
7440-43-9 |Cadmium 5.0(U

| 7440-70-2 |Calcium _ 67100| | &
|7440-47-3 |Chromium_ 3.040
7440-48-4 (Cobalt 6.0{U
7440-50-8 |Copper 3.0]0
7439-89-6 | Iron 12.0(U
7439-92-1 |Lead 56.0(U
7439-95-4 |Magnesium 137001 _
7439-96-5 |Manganese 2.0(U0
7440-02-0 |Nickel 15.0|U
7440-09-7 |Potassium 5400 _
7782-49-2 |Selenium_ 94.7|B
17440-22-4 |Silver 4.01U|
7440-23-5 |Sodium 7770 _
7440-28-0 |Thallium 82.1|B
7440-62-2 ‘Vanadlum 6.6|B
7440-66-6 |Zinc 4.0}0

Color Before:
Color After:

Comments :

Clarity Before:

Clarity After:

NEEE

o =
P ettt I

Texture:

Artifacts:

" . FORM I - IN
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CLP -
CLIENT ID NO.

: INORGANIC ANALYSES DATA SHEET

: - s _ , : ' ' - BOG864

Lab Name: L.A.S. ' : ‘ Contract:. BECHTEL HA '

Lab Code: LOCK__  Case No.:'713BET SAS No.: ___ . SDG No.: LK4903

Matrix (soil/water): WATER @ S * Lab Sample ID: L4903-2

LeVei (low/med):' LOW_ o "‘. ‘Date Received: 07/13/95

% Solids: . _o0.0 | o |

: Concentration Units (ug/L or mg/kg dry'wéight): UG/L_
CAS No. o ~Analyte |Concentration|C :VQ M
7429-50-5 | Aluminum_ 29.0|0 B
7440-36-0 [Antimony 58.0|U P_
7440-38-2 |[Arsenic__._ ~98.01{U pP_
|7440-39-3 |Barium _ 28.4|B P_

7440-41-7 |Beryllium 1.0|U P_
7440-43-9 |Cadmium__ 5.0(|U| P_
7440-70-2 |Calcium___ «‘ 56700 _ P_
7440-47-3 . |Chromium_ 3.0{0 P_
7440-48-4 |Cobalt - 6.0|0 P_
7440-50-8 |Copper 3.0(U P_
7439-89-6 |Iron 23.4(B p_
7439-92-1 |Lead 56.0|U P
7439-95-4 ‘|Magnesium 11800 _ P _
7439-96-5 |Manganese 2.0|0 P_
7440-02-0 |Nickel 15.0(U0 P_
7440-09-7 |Potassium|__. ' 4730|B | P_
7782-49-2 |Selenium | 87.0|U P_
7440-22-4 |Silver 4.0|U0 P_
7440-23-5 |Sodium 6720 _ P_
7440-28-0 |Thallium_ 50.0)0 P-
7440-62-2 |Vanadium_ 8.4|B P_
7440-66-6 |Zinc , 4.8(|B P_

Color Before: COLORLESS "'f-Clarity Before: CLEAR_ Texture:

Color After:  COLORLESS . Clarity After: CLEAR_ Artifacts:

Comments: -

FORM I - IN
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Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

P AR A A A A AR A A A A AT

Completeness Review
1.  Was required method/SOP followed? X
2. Are all raw data available and labeled properly (e.g.,

methods used, units, sample IDs, dilution factors, reruns)? X
3. Are all nonconformities in the raw data noted and/or

axplained? X
4. Were all the client samples analyzed for all constituents

and QC as specified on the LAL Bench Sheets? X
Data Quality Assessment
5. Were samples properly preserved and analyzed within the X

method-specified holding time?
6. Are instrument calibration criteria met? X
7. Are initial and continuing calibration verification data

(bracketing the samples of interest) within criteria? X
8. Are bracketing initial and continuing calibration blahk data

within criteria? X
9. Are matrix spike and/or matrix spike duplicate (if required) )

recovery data within criteria? X
10. Are method blank data within criteria? X
11. Are duplicate brecision data within criteria? X
12. Are laboratory control sample data within criteria? X
13. Has spike verification been performed adequately? LAL ID(s): SVP Initials;

. : X L4903-4 /=

14, Has the status been updated in the ACS?

X ‘
|‘ Notes and comments: ' A ,

N/ iUV

Analyst’s)Signature/Date

Revised 06-02-94

A (L W

Z-/7-7

Secdndary Reviewer’s Initials/Date

r
H4c




?cﬁﬁed Analytical Laboratory
! AR “‘l\’lﬁetals Analytical Data
: Technical Review Checklist

(Analyst)
Analyst Name (Print): Te@rey L ndner Instrument: TIA (cAP gi-€ Method: cip/scio
Batch Number Client Name . | Code Comments Banch Sheet ACs
A h ] included Y/N updeted Y/N
7i2 M IFron.? Zdycdic. e v zn. 1345, 7 Partial #¥ N N
713 BHD Bechtel Healord 1 rva, Pactial ¥ N ]
TOOE ANOMALY. — : e e —
10 Prep Blank data was not within ‘criteria
11 Laboratory Control Sample was not within criteria
12 Duplicate Precision was not met
13 Matrix Spike recovery was not within criteria
00 Other
R

Completaness Review . a

1. - Waere the standard operating procedures (SOP) followed? 's : !
2. Are all raw data available and labeled properiy (e.g., methods used, :

units, sample |1Ds, dilution factors, reruns)? / l
3. Are all abnormalities in the raw data noted and/or explained? / |
4, Were all the cliﬁnt samples analyzed for all constituents and QC ae /

specified on the LAL Bench Sheets?

Data Quality Assessmam
5. Wag the samplie properly preserved and anelyzed within the method- /
specified holding time?

6. Wers the instrument calibration criteria met? 4
7. Are the initial and continuing calibration verification samples data / l
bracketing the sampias of interest within criteria? ;

M ”.0
8. Are the bracketing initisl and continuing calibration blank data within e/ _“e‘ P‘.'Id p“ o csBak
criteria? 4 csntoeunated with Hie

9. For ICP Only: Are the interference check standard recovery data within
criteria? . .

Notes a"f’ COMMENtS: &  squpuuios analyzed asat o hiluved (i) jn anticiooton of hiask fFe ltevgls .
) R 4 [5‘ Lo ﬂ- évfognct‘#y.
¥ Reanalysis regld for N dve vv CCP /(CB {ailvres.

] , ' e - 2o o
1 cortify, to the beet of my knowiledge, that the dats are acceptabie and in complance with the laboratory policies snd chent requests, .
except aa noted above. -

-

> BTei9S5 . DMA. —~ Fow-§ '
K Analyet Signaturs/Date Secondary Reviewer Id?dsloate




= plockheed

 ICP RUN LOG

e
Date: I WKL V‘ - ~ Start Time: c2.54
Analy“: Tevtrey L adnec E’ld me: 0400
Sensitivity Check (10 ppm 8 / 10 ppm a;): _2.4%
IC_PFiIe Folder: ___T35,984.DBF
OC REFERENCE PAGE: s0¢

COMMENTS

T12 M 1< eun. Partial, - reanolysis rea'd o No dus to (CB /CCB Lallores

/

713 BHD . 1Al . "

—

ANALYS 1:' s Y B S . | DAIE: 170247

The sample loading lists are kept ina J-ring binder next to the instrument and will be bound as needed.

REVIEWER: DATE:

LAL-95-LOG-0733
page_ 000151




961545, 1130

ICP RUN LOG - OC REFERENCE PAGE

[ -

l[ SOURCE LOT NUMBER | PREPARATION | EXPIRATION
‘ DATE ' DATE
RS .
ICY MIST/ tnergmnic Yeatures] 4S0ce A 3/1/38 0/1/95
MICV || wer 9518 4 /20095 vy
CRI Inerganie Venturces LA 4/28/95 a/1/96
ICSA ll qro187641 7 = . 4/ /9
ICSAB " qUe1ET5433 - 9/ 1/4.;'
STD A “ 45062 3/3/95 /1795
STD B " ‘1.50'13?43 — 7/ 619=s a/r/es |
SPIKE A ||}, oeunie Vontores 45084 3/30/35" SVATATS
SPIKE B |l o5 \q - Ghem. Asscc . 101876027 - 2/26/%
SPIKE C lnorqanic Ventures 157089 3/3@793 — (1735
AFCEE Scike " 95123 5/3/95 q/1/88
TCLP Seike " 41 B 4/28/9s q/1 /35
__| —
Page prepared by: /.g._.;+5 Date: 07 Tui 95
Reviewer: Date:
LAL-95-LOG-0733

Page 000306
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

_Beéhxel Hanfbrd Project (Project BECHfEL-HANFORD)

Client Sample ID: BOGB64 ’ ' LAL Sample ID: L4903-5
Date Collected: 11-JUL-95 Date Received: 13-JUL-95
Matrix: Water ’ : ) . Login Number: L4903

Ac-228(Ra-228) 24-JUL-95 GAMMA SPEC LAL-0063_25331 14, 26. 38. pCi/L
Co-58 24-JUL-95 GAMMA SPEC LAL-0063_25331 2.0 5.5 9.3 pCi/L
Co-60 24-JUL-95 GAMMA SPEC LAL-0063_25331 3.9 4.5 10. : pCi/L
Cs-137 24-JUL-95 GAMMA SPEC LAL-0063_25331 -1.7 5.6 9.8 pCi/L
Eu-152 24-JUL-95 GAMMA SPEC LAL-0063_25331 -8. 12. 46, pCi/L
Eu-154 24-JUL-95 GAMMA SPEC LAL-0063 25331 13. 13. 23. pei/L
Eu-155 24-JUL-95 GAMMA SPEC LAL-0063_25331 2. 10. 17. pCi/L
Fe-59 . 24-JUL-95 GAMMA SPEC LAL-0063_25331 7.0 8.2 18. - pCi/L
Pb-212 24-JUL-95 GAMMA SPEC LAL-0063_25331 6. 1. 15. pCi/L
Pb-214(Ra-226) 24-JUL-95 GAMMA SPEC LAL-0063_25331 4. 13. 15. pCi/L
Ra-226(GAMMA) o 24-JUL-95 GAMMA SPEC LAL-0063_25331 30 130 180 pCi/L
Ru-106' 24-JUL-95 GAMMA™ SPEC LAL-0063_25331 -9. 43, 81. pCi/L
U-235(GAMMA) . 24-JUL-95 GAMMA SPEC LAL-0063_25331 -12. 29. 43, pCi/L
Gross Alpha _ 26-JUL-95 GR ALP/BETA LAL-0060_25332 2.3 1.6 2.0 c pCi/L
Gross Beta : 26-JUL-95 GR ALP/BETA LAL-0060_25332 31.7 3.1 2.2 pCi/L
Tatal radio-strontium 03-AUG-95 SR-90 LAL-0196_25333 -0.29 0.42 0.77 pCi/L
U-233/4 04-AUG-95 U-ISOTOPIC LAL-0108_25334 2.18 0.36 0.13 pCi/L
u-235 ' 04-AUG-95 U-1SOTOPIC LAL-0108_25334 0.131 0.087 0.079 pCi/L
u-238 04-AUG-95 U-1SOTOPIC LAL-0108 25334 = 2.04 0.34 0.096 pCi/L

Page 2




EOCKHEED ANALYTiCAy SERVICES
~ RAD DATA REPORT (ra01)
“i Bechtel Hanford, Inc. * Richland, WA
_'Béchfél Hanford Prﬁject (Project BECHTEL-HANFORD)

client Sample ID: BOG864 ' LAL Sample ID: L4903-11

Date Collected: 11-JUL-95 _ ‘Date Received: 13-JUL-95
Matrix: Water B ‘ Login Number: L4903

26-4UL-95 C-14 LAL-0209_25323 2090 180 98.
29-JUL-95 TRITIUM(H3) LAL-0066_25330 101000 4200 260

pCi/L
pCi/L

Page 3
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Certificate

THIS IS A PHOTOCOPY OF THE CERTIFIC:
WHICH IS BEING MAILED TO YOU UNDER
SEPARATE COVER.

Standard Reference Material 4321B
‘Alpha-Particle Solution Standard

Radionuclidc
Source identification

Source description

Source mass

Solution composition

!
|

Uranium concentration
Reference time
Radioactivity concentration
Overall uncertainty

Measuring instrument

Half life

Natural Uranium
SRM 4321B

Liquid in 5-mL flame-sealed glass
ampoule -

Approximately 5.3 grams

Natural uranivm in 1-molar nitric

acid <

0.01998 g g* |

1200 EST January 1, 1992 ’Ta*vq* A .
U-238: 246.7 Bq g* . 445 ‘\

U-235: 1135 Bq g°
U-234: 376 Bq g*

U-238: 0.87 percent @ *
U-235: 0.96 percent -
U-234: 1.86 percent

Mass spectrometer, silicon surface-barrier
detector, and 4w(a+8) liquid-scintillation
counter ' ’

U-238: (4468+0(D5)xlﬂ‘yean°’
U-235: (7.037 £ 0.011) x 10* years
U-234: (24S4+0006)x10’years

_'nus standard reference material was prepared in the Physics Laboratory, Iomnng Radiation
Division, Radxoactmty Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD
February, 1992

~ William P. Reed, Chief
Standard Reference Materials Program

*Notes on back 44 5




.

®. .

_NOTES

~ Individual uncertainties have the significance of one standard deviation of the mean, or

an approximation thereof. The combined. uncertainty is the individual uncertainties
shown below added in quadrature. "Ihe overall \uncertainty is taken to be three times the

E . combmcd uncenamty

_ AINTY o
, T
a) uranium assay of SRM 960~ | 002 | 002 | o002 |
b) uﬁran\i’ur'n atom ratio - 001 .0.07 | 0.50
¢) quantitative dissolution | | .. 025 025 | 025
' d)v gfavimét‘ric measurements ' -.10.10 0.10 0.10
A ey nalflie . 011 | 0.6 0.24
Combir;éd unccftainty : 029 0,32. | 0.62
o ' x3 s x3 x3
Overall uncertainty 0.

'SRM 4321 was p'rcpa,rcd" by quahfitativcly dissolving‘ a carefully cleaned and'weighcd
_ piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the Natiorial Bureau of Standards as SRM 960. The solution in SRM
4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-

- barrier alpha-particle spectrometry; and 4m(a+p) liquid-scintillation counting. The values

that we recommend for the U-234/U-238 atom ratio and alpha-particle-emission-rate ratio -

in SRM 4321B are (529 = 0.02) x 10 and 0.963 = 0.003, respectively. (See the

Informatxon t‘or Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)-

‘Table of Rad:oacuvc Isotopcs, E. Browne and R.B. Fircstonc, John Wiléy and Sons, Inc., )

New York (1986)

For further mfomxanon plcase contact Dr. L.L. Lums, (301) 975-5546 or JM. Calhoun, (301)

SRM'4321B.

: 975-5538

446
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NOTES

(;) Ind1v1dual uncertalntles have the significance of one standard deviation

of the mean, or an approximation thereof.
the individual uncertainties:shown below added in quadrature.

The combined uncertainty is .
The

 overall uncertainty is taken to be three times the combined uncertainty.

; Source of uncertainty

*é) §riginél c#libr;tioh of SRM- 960
b) quantitative dissolution
c).g;;vimgtric»méésgrements
4) half life

Combined unéértaihﬁf}

Overall uncertainty -

Unéertainty (%)

U-238 U-235 U-234

0.01" 0.05 0.28
0.07 0.07 0.07
0.07 0.07 . 0.07.
0.07 0.07. 0.4l
0.12 0.13 0.51
x- 3 & 3 % 3
0.36 1.53

(2) SRM 4321 was prepared b}‘quantitativelj d1ssblving a piece of natural

uranium metal (SRM 960) that had been characterized by quantxtat1ve

assay and by mass spectrometry

(3) Rad1oact1ve Decay Data Tables, D. C Kocher, DOE/TIC -11026 (1981)

"rFor'further’ihfdrmatiQn call Larry Lucas at (301) 975-5546.

SRM. 4321

447
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Ll M :ﬁ ,
UNITED BTATEB aEpAnTMENT OF CDMMEFIC

Natiaonai |n-cicut- of Standardas and Technoiagy
Sacrersourg. Meryiena. 206899 i .

Dear Customcr ‘

"~ The Standard Rcference Matenal(s) (SRM’ (s)) for Wthh you havc requ&tcd a Matcnal Safety .
Data Sheet (MSDS), 43218, U-238 ~__is excluded from
coverage in our. rcgular MSDS system of more than 100 sheets for one or more of the followmg

" reasons: s : :

1 O :'Ihc SRM is an article, as that word is deﬁned in paragraph (c) of sccuon _
°1910.1200 of title 29 of the Code of Federal Regulations which does not release or -
otherwise result in exposure to a hazardous chemical, under normal conditions of

2 a The SRM has been determmed to be non-hazardom by the Nauonal Insmute of
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of
the Code of Federal Regulations. The SRM will not release or otherwise resuit in-
exposure 1o a'hazardous chemical undcr normal' conditions of use.

3 'O TheSRMisa pesncxde or hazardous waste labclcd accordmg to rcgulauoas issucd
by the Envnronmemal protecuon Agcncy .

4 0 , '"ﬂxe SRM is a food food addmve or drug labclcd accordmg to rcgulatxons 1ssued
' by the Food and Drug Administration. . , :

5 0O The SRM is a wine labeled accordmg to regulauons lssued by the Bureau of
: AJcohol Tobacco, and Firearms. ‘ .

6 ® The SRM is a radioactive material labelcd accordmg to regulations issued by the
- Nuclear Regulatory Commission. - The Shipper’s Declaration- form included with
the shipment states chcmxcal form, physxcal state, and actmty of SRM.

7 O ~ The SRM is a tobacco or tobacco product, wood, or - wood product which- is o
:  exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the'
Code of Federal Reguiations from the provmons of that sectxon.

If we can be of assistance to you in regard to this mattcr or any issue related to SRMs, please do
" not hcsnatc to wnle to me. :

Smcerely, ,
Stanlcy D Rasbcrry 7 \

Chief .
Ofl" ce of Standard Refcrcnce Malcnals

448
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INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: U-238 Vendor:

Activity of Standard Received: 0.035338 uCi Vendor -I.D. 4

Weight of Standard Received (g): 53¢ 7 LAL 1.D. #:

Standard Activity (pCi/g): 6.67E +03 pCilg NIST Traceable ?

Halflife in Years or Days: 4.4685,+ 09 yrs Certificate #:

Reference Date: 1/1/92 Receiver's Name:

- Date Recsived:

e

Primary Dilution:

NIST

AA9804

yes

SRM43218B

Kevin Frae

8/19/93

h. Dilution Loqbook .D. #:

Balance Verification?: yes

Diluent Used: 1 M HNO3

a: Decay Corrected Standard Activity (pCi/g): 6.67E+03 _pClg
b: Waeight of the Source Transferred (g): 5.23707 _ g

c: Total diluted weight (g): 132.03 ] 9

d: Total Diluted Volume (mL) 128.28 mL

@: Activity of Dilution by Weight (pCi/g) (a *b/c]: 2.645E+02 pCi/g
f: Calculated Donsav of Soh;&m (gémil) [c / d): 1.029E +00 lImL
g: Activity of Dsluﬂoubv Volumo (pCi/mL) [e * f): 2.722E+02 pCi/mL

LAL-93-474-14-1

Prepared By: Preparation Date:
‘Reviewed By: Review Dats:
) Check Date:

Purity/Cross Check Performed By:

8/20/93

“

4493



“ | ' E”f@rftﬂ;w MW Ntahaok No. 7/ [ = /1 —

. .ﬁ,ﬂ_ﬂ_g_gi ISOTOPE WEiGHT DILUTlON RECORD ‘ %
Isotope: ‘M’ 13&" ' - . Vendor: N'SI ' _ a"\
Total Received Activity:. ~1307 ﬁ% » VendorID:_ 1221 & |
‘Wt. Recelved -5, 3 -‘ g ~ NIST Traceab@ﬂi Cert. #_SRm-4321 8
Activity in Un‘its/g: g‘{(a- g 64\:“ [ q o Reference Date:. Jan 1,449, |
Activity converted (dpm/g): L"LL 8o dpm/g Receive Date: ﬂ% 1%, 1993
Halflife (Yrs or days) t% = >'~L"4 7$/Qq &/r‘s . ‘ K Recei_ver’As Name:- |
PRIMARY DILUTION: - B Balance wt. check done (_uf”

a: Source activity: » }“‘} RO _ . dpm/g * (.ift}’:=<100yr decay to prep. date)

b: Wt. of Source transfered: 523707 - g

 Diluent used: | M KA 0

¢: Total diluted weight: /32,03 g

d: Activity of dilution (a"b’/cl): . 58 7-_ /3 dpm/g * ¢ 977

e: Calculated density of solution: /.o 292 g/mL A 0, = e 2{2)‘7— g/mL)

. : @/M.Lm- bl the Prparcd

~f: Activity by volume = (d*e): (00“; ) dpm/mL Iritwo; colubiv

Dilution Log Book ID: Aay - 321 @’1{7 4" /"4 -

Preparation Date: éég[ﬂ,ﬁ Preparer’s Name. r‘a/smwo—/

SECONDARY OR WORKING LEVEL DILUTION “Balance wt. check done { A~

Log Boak ID of source being diluted:' >q3 - ,6’7[ 74 - 14 "j r

a: Source activity: S587.1% dpm/g * Gif t% = <100yr decay to prep. date)
| b: Wt. of Source transfergd,:l | Q608185 g |
: Dilgenr used: l Mﬂ '\\ O‘A '
c: Total diluted weight: : / 9\ b 2 l g

W

d Activity of dilution {a*bl/c): ] 9\ L3 . 4 dpm/g

e: Calculated' density of sblr;tion: 1.0 292 g/mL M{':\!HNO(z Z.zle'tez:;’:lx .0007 g/mbL)
£ Activity by volume = (d*e): ll 51 B dom/mL T 9% W-238
Dllutlon Log BookID q3 ¢474 - "" & | \" Al b O S .0 |

Preparer s Name: : | Preparation Date: %;zc/q:

' Revrewed By : qW (_,OM | Review Date: grw,@ o 450




Continuec

From Page

SECONDARY/WORKING LEVEL

. STANDARD DILUTION- RECORD

Dilution Source Information

Isotope:

1lParent Barcode Number

Diluted Source Logbook I.(‘).“'#:
Balance Verification?:

Diluent Used:

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

u-238
Arqfe 4

13-474-14 -
Y
| H Bn0s

O

Dilution

*Diluent:

*Density of diluent {(g/ml):

L H_HNQ 5
u /A

2722150, i

a: Parent Specific Activity: .

b: Amount of Source-Transferred:

0 oé%’

c: Total amount of Dilution: -

d: Total Volum_e of Dilution:

N/A
v /A

e: Activity of Dilution [a * b /cl

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

Gilution Logbook 1.D. #:

| ,“- 42 P(‘,{thé

?4 611~ /-]

Prepared By /)Zf}\y ZOW

O’ﬁC M

Revnewed By

Date

Sig ned

‘“f the diluent remains unchanged from the diluent used ‘cr ©

_can be performed without a-density conversion. Hf the ' ..

7 (-9
' 7(\7..'!‘15'

‘. ¢.ut.on source, then a weight dil iion of a volume unit source

Preparation Date:

Review Date:

tchar

~jes, a weighted proporticr: d2nsity conversion is necessary.

Signec
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il S T

. CALIBRATION OF U-232

S i e e w

LR

Continued From Page

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AG1-X8 column in 9 M
HCI for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure.
This solution was taken down to dryness, It was then brought up in 2 M HNO, to 500 mL.. Calibration of this
tracer was performed with 0.5 mL U-238 (11.42 pCi/mL, 94-677-71-1) and samples were counted for 4 hours.

CHILD ID U-232 GROSS U-238 GROSS CALCULATED U-232
' COUNTS per 0.5 mL | COUNTS VALUE IN pCi/0.SmL

U173195 503.3 573.2 5.01

V273195 439.7 528.5 475

U373195 512.2 593.3 4.93

U473195 566.5 646.8 5.00

US73198 504.3 574.3 5.01

U673195 604.3 744.0 4.64

U773195 545.8 610.3 s
9.85 pCi + 0.33
pCi/mL

The wvalue calibrated for this tracer was 9. 85 pCi/mL thh a precision of £ 3.3% -~

U-232 Logbook Reference # 94-677-77-1

H‘ ?Uﬁuo

Cr’?/

Slgned

Date

J3— -

P&g rbu@ T- 31- 95
Cep - Dol 7—3"?7

Read and Understood By

/)/l’b Conti .,ed)gﬂ? ok

452

Signed

Date
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| S 9615145, 14

wm Los Alamos Technical Assoclates, Inc.

8633 Gage Blvd. / Kennewick, WA 99336 / Telephona (509) 783-4369 / FAX (509) 783-9661

October 2, 1995
LATA95-192

Ms. Joan Kessner
Bechtel

1022 Lee Boulevard
Richland, WA 99352

Subject: VB403.94, SDG LK4903-LAS
Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-KR-4
Groundwater Round 8, (SDG LK4903-LAS). The package was received by
Los Alamos Technical Associates on September 11, 1995.

If you have any questions, please feel free to contact me.
Sincerely,
Pt Poeio Lo

Marsha C. Webb
Deputy Project Manager

Attachment

cc: Jeanette Duncan, CH2M Hill
' Don Smith, LATA

VB403.94

MCW/Ib

In



DATA VALIDATION REPORT
for -
100-KR-4 GROUNDWATER ROUND
Metals Analysis
SDG LK4903-LAS
LATA VB403.94

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 2, 1995

40394MTL.NAR; Printed: 2-Oct-95, 9:05 am OOOOOO
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'100-KR<4 GROUNDWATER ROUND 8
- Data Validation Namative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4903-LAS (VB403.94) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met with the exbeption of those items
discussed in the "Qualification Summary Table".

Accuracy: ‘ Goals for accuracy were met with the exception of those items
discussed in the "Qualification Summary Table".

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: : Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Plan for the
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

40394MTL.NAR; Printed: 2-Oct-95, 9:05 am 3 000002



LATA ID #: VB403.94

H’S% Table 1

Chain-of-Custody
Analysis Request

SDG: LK4903-LAS

Sample Information Analyses Requested
SAMPLE DATE FIELD QC
NO. COLLECTED |MATRIX SAF INFO 1 2
B0G864 11-Jul-95 WATER| B95-069 | Split of BOG814 X
B0OG865 11-Jul-85 WATER| B95-069 [Split of BOGB15 X

Method References:
Analysis

1. ICP Metals (Unfiltered)
2. ICP Metals (Filtered)

Printed 10/2/95, 9:21 AM

Method

6010
6010

40394DST.XLS

000003



REFERENCES

WHC 1993, Data Validation Procedures for Chemica Andlyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

WHC 1992, Remedial InvestigatiowFeasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.

40394MTL.NAR; Printed: 2-Oct-95, 9:21 am 000004



GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as
follows.

-

UlJ-

BJ-

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 data validation, the associated quantitation limit is an estimate.

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

40394MTL.NAR; Printed: 20-Sep-95, 4:08 pm OOOOOS



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Quaﬁﬁers which may be applied by the laboratory in compliance with applicable requirements are as
follows. '

Commonly used laboratory metals (inorganic) qualifiers:

U-  Indicates the analyte was analyzed for but not detected in the sample.

B-  Indicates the analyte coﬁcentration is less than the CRDL but greater than the IDL.
E-  Indicates the value reported is estimated due to the presence of interference.

N-  Indicates spiked sample recovery was not within the control limits.

k- Indicates duplicate analysis was not within control limits.

40394MTL.NAR; Printed: 20-Sep-95, 4:08 pm. 000006
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2613945, 1150
Qualification Summary Table
Inorganics (Metals)
ANALYTE TYPE |QUALIFIER SAMPLES DQO REASON
AFFECTED :
Zinc MINOR U B0G864 BLANKS |Preparation blank value is positive and
outside acceptance criteria.
Iron MINOR U B0G864 BLANKS [Calibration blank value is positive and
outside acceptance criteria.
Nickel MINOR uJ B0G864 B0OG865 BLANKS |Calibration blank value is negative and
outside acceptance criteria.
Thallium MINOR uJ B0G864 BLANKS |Calibration blank value is negative and
' outside acceptance criteria.
Vanadium MINOR U B0G864 BLANKS |Calibration blank value is positive and
outside acceptance criteria.
Copper MINOR uJ B0G865 BLANKS |Preparation blank value is negative
and outside acceptance criteria.
Calcium MINOR J BoG864 BoGsss | ACCURACY |No matrix spike performed.
Magnesium MINOR J BoG864 BoGsss | ACCURACY [No matrix spike performed.
Potassium MINOR JiBJ BoG864 Boggss | ACCURACY |No matrix spike performed.
Sodium MINOR J BoG864 BoGgges | ACCURACY |No matrix spike performed.
Calcium MINOR J B|OG865 PRECISION |Serial dilution percent difference is
‘ outside acceptance criteria and the
sample results are greater than 50
times the instrument detection limit.
Comments:

1. The following field splits were identified: B0OG814/B0G864 and BOG815/B0G865. Field split results are
evaluated in SDG W0623-QES (VB403.95).

Printed 10/6/95, 12:16 PM
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Data Summary Table
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10/2/95, 9:16 AM

% |3 %E‘iw Hs?  metaLs
' DATA SUMMARY TABLE
LATA |D#: VB403.94 | HEIS #:| B0G864 B0OG865
' Date:] 11-Jul-95 11-Jul-95
Matrix:| WATER WATER
Constituent CAS# | Units | Results Q | Results Q
Aluminum 7429-90-5| ug/L 29.0| U 29.0| U
Antimony 7440-36-0 pg/L 58.0| U 58.0| U
Arsenic - 7440-38-2| pg/L 98.0; U g8.0| U
Barium 7440-39-3| gL 284| B 32.1| B
Beryllium 7440-41-7| g/t 1.0 U U
Cadmium 7440-43-9| ug/L 5.0{ U U
Calcium 7440-70-2 pg/L 56700
Chromium 7440-47-3| g/t 3.0
Cobalt 7440-48-4] ug/L 6.0
Copper 7440-50-8| pg/L 3.0
Iron 7439-89-6| pMa/L 234
Lead 7439-92-1] pg/L
Magnesium 7439-95-4| ug/L
Manganese 7439-96-5{ pg/L
Nickel 7440-02-0{ pg/L
Potassium 7440-09-7] po/L
Selenium 7782-49-2| palL
Silver ' 7440-22-4| pglL
Sodium 7440-23-5| pg/L
Thallium 7440-28-0] ug/L
Vanadium 7440-62-2 ug/L
Zinc 7440-66-6] Mg/l

Shaded areas indicate changes by the validator.
40394DST.XLS, METALS
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40394MTL.NAR; Printed: 20-Sep-95, 4:08 pm

000011



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. : Contract: BECHTEL_HA BOGBE4

~Lab Code: LOCK__ Case No.: 713BHT SAS No.: SDG No.: LK4903
Matrix (soil/water): WATER Lab Sample ID: L4903-2
Level (low/med) : LOW__ Date Received: 07/13/95

% Solids: _0.0

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

CAS No. Analyte |Concentrationi{C| Q M
7429-90-5 |AIuminum_ 29.0|T P_
7440-36-0 |Antimony_ 58.0(U P
7440-38-2 |Arsenic _ . 98.0|U P_
7440-39-3 [Barium 28.4)B P_
7440-41-7 (Beryllium 1.0|U P
7440-43-9 |Cadmium__ 5.0|U P_
7440-70-2 |Calcium__ 56700 P_
7440-47-3 |Chromium_ 3.0(|T 1=
7440-48-4 |Cobalt 6.0|U P_
7440-50-8 |Copper 3.0(U0 P_
7439-89-6 |Iron 23 .4 (¥ 1P_|U
7439-92-1 |Lead 56.0|U P
7439-95-4 |Magnesium 11800} _ P_
7439-96-5 |Manganese 2.010 P_
7440-02-0 |Nickel 15.0 (¥ P_{vJ
7440-09-7 |Potassium ~4730(B P_
7782-49-2 |Selenium |________ 87.0|U p_
7440-22-4 |Silver 4.0(U0 P_
7440-23-5 |Sodium - 6720 - P_
7440-28-0 |Thallium_ 50.0|%@ P |ur
7440-62-2 |Vanadium_| - 8.4|K P_|U
7440-66-6 |Zinc 4.8|F P (v
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: LOCK

Matrix

Level (low/med):
% Solids:

Color Before:

Color After:

Comments:

(soil/water) :

L.A.S.

__ 0.0

Case No.:

LOwW

WATER

713BHD

CLP
1

Cont#act: BECHTEL_HA

SAS No.

.INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

BOG865

SDG No.: LK49503

Lab Sample ID: L4903-12

Date Received:

07/13/95

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

Analyte

CAS No. Concentration|C Q
7429-90-5 |Aluminum_ 29.0|T
7440-36-0 |Antimony_ 58.0(U
7440-38-2 |Arsenic___ 98.0(U
7440-39-3 |Barium 32.1|B
7440-41-7 |Beryllium 1.0|U
7440-43-9 |Cadmium__ 5.0|U
7440-70-2 |Calcium _ 67100| |_E___
7440-47-3 |Chromium_ 3.0|U
7440-48-4 |Cobalt 6.0{0
7440-50-8 |Copper 3.0(
7439-89-6 | Iron 12.0|U
7439-92-1 |Lead 56.01U
7439-95-4 |Magnesium 13700 _
7439-96-5 [Manganese 2.0|0
7440-02-0 |Nickel 15.0|¥
7440-09-7 |Potassium 5400
7782-49-2 |Selenium_ 94.7|B
7440-22-4 |Silver 4.0|U0
7440-23-5 |Sodium 7770
7440-28-0 [Thallium_ 82.1|B
7440-62-2 |Vanadium_ 6.6[B
7440-66-6 |Zinc 4.010

RN

Clarity Before:

Clarity After:

P Ilwl =
A

uJ

|

vJ

I

|

'U’U’U'U'U'U'U'U’U'U'U’UlrU'U'U'U’U'U'U’U'U

Texture:

Artifacts:

FORM I - IN
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%ald

LA'i“A INORGANIC (METALS)
'DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

B C

VALIDATION

DWHC CM-5-3, Rev.

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

PROCEDURE:
PROJECT: 100-KR-4 . SDG: LK4903-LAS
VALIDATOR: BJ MORRIS Q’ { LATA NO: VB403.94 DATE: 19-Sep-95
P [Ty
- 1
REVIEWER: BJ SEYMOUR %" - LAB: LAS CASE: N/A
DOE/RL-90-21

895 069 SAP NO: N/A

S

ANALYSES REQUESTED

m ICP Metals [ZI ICP Metals

(Unfiltered) (Filtered)

» 6010 6010
SAMPLE NO. MATRIX SAMPLE NO. MATRIX
B0OG864 WATER BOG865 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

X
X

Jd 4
d 4

2. HOLDING TIMES YES NO NiA

Are sample holding times acceptable? EI D I:I
See HOLDING TIME SUMMARY form

YES NO N/A

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Are ICP interference checks acceptable?

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable?

Validation calculation checks were performed and are acceptable.

x4

=) ) ) ) ]
).
[

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

PNO-DVF-014, R2

40394MTL.XLS, Checklist
9/20/95, 1:53 PM
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% |3 %% L A7 noreantc eTaLs)
" DATA VALIDATION CHECKLIST

' 1A
4. BLANKS YES No N

Were ICB and CCB checks performed for all applicable analyses? | ' E :I D
j

Are ICB and CCB results acceptable?

Were preparation blanks analyzed?

.

Are preparation blank results acceptable?

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

-

ES

=
(@)
<
>

5. ACCURACY

>

Y ] Y

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptab]e? '

Were laboratory control samples (LCS) analyzed at the proper frequency?

Are all LCS recoveries acceptable?

FEEOCOEFECD
] ) 3] )

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see ACCURACY DATA SUMMARY form

<

ES

2
@)
<
>

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were |ICP serial dilution samples analyzed at the proper frequency?

Are all ICP serial dilution %D values acceptable?

3] I 3
] 5] T
] 3 3

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATA SUMMARY form

000016

40394MTL.XLS, Checklist
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g }%”‘ La | H M@A INORGANIC (METALS)
DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES . YES NO N/A
Were field QC samples (field/rip blanks, duplicates, splits, performance audit) identified? E D D
Are field/trip blank results acceptable? (see Biank Data Summary form)
Are field duplicate RPD values acceptable? (see Field QC evaluation)

Are field split RPD values acceptable? (see Field QC evaluation)

]
O
EIEIEIE

Are performance audit sample results acceptable?
Comments: The following field splits were identified: B0G814/B0G864, BOG815/B0OG86S5.
Field spilit results are evaluated in SDG W0623-QES (VB403.95).

8. FURNACE AA QUALITY CONTROL

0 3
L3
= §

Were duplicate injections required?

Are all duplicate injection %RSD values acceptable?
Were analytical spikes required?

Are all analytical spike recoveries acceptable?

Was MSA required?

Are all MSA results acceptable?

OO
] ] [ ) [
BIENEEEE

Validation calculation checks were performed and are acceptable.

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? EI D D
Are all results supported in the raw data?

Do results meet the CRDLs?

» xaad

Are results calculated properly? ' IZI D D
. X 4

X 4

Validation calculation checks were performed and are acceptable.

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40394MTL.XLS, Checklist v
PNO-DVF-014, R2 9/20/95, 1:53 PM 000017




Analrt,

E:B"f g g*ﬁﬂfA I&ORGANIC (METALS)

'DATA VALIDATION CHECKLIST
HOLDING TIME SUMMARY
SDG: LK4903-LAS VALIDATOR: BJ MORRIS DATE: 19-Sep-95
PROJECT: 100-KR-4 REVIEWER: BJ SEYMOUR LATA NO.: VB403.84
PREP Required | ANALYSIS | Required
MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE (days) (days) (days) (days) Q
BOG864 WATER |ICP Metals (Unfitered) | 11-Jul-95 N/A 18-Jul-95 N/A N/A 7 180 NONE
BOGB65 WATER |ICP Metals (Filtered) 11-Jul-85 N/A 18-Jul-85 N/A N/A 7 180 NONE
i

PNO-DVF-014, R2

40384MTL.XLS, hold times
9/20/95, 1:54 PM




Ear E‘Ew E ﬁ&@m INORGANIC (I\;IETALS)

" DATA VALIDATION CHECKLIST
BLANK DATA SUMMARY
SDG: LK4903-LAS VALIDATOR: BJ MORRIS DATE: 19-Sep-95
PROJECT: 100-KR-4 REVIEWER: BJ SEYMOUR LATA NO.: VB403.94
LAB 5X 10X VAL

BLANK ID ANALYTE RESULT Q RT UNITS |RESULT|RESULT|RESULT SAMPLES AFFECTED Q
Prep Blank .
BOG864 Zinc 5.7 B 28.55 B0G864 U
Cal Blank
BOGB64 Iron 14.1 B 705 BOG864 U
Cal Blank
BOG864 Nickel 179 B 358 BOGB64 uJ
Cal Blank ’
B0OG864 Thallium 53.8 B 107.6 BOG864 UJ
Cal Blank )
BOG864 Vanadium 5.2 B 26 B0OG864 U
Prep Blank
BOG865 Copper -15.18 B 151.8 . BOGB65S UJ
Cal Blank
BOG865 Nickel -179 B 35.8 BOG86S uJ

000019

PNO-DVF-014, R2
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10/2/95, 9:09 AM



CLP

3
BLANKS
Lab Name: L.A.S. A Contract: BECHTEL_HA
Lab Code: LOCK - Case No.: 713BHD SAS No.: SDG No.: LK4903
Preparation Blank Matrix (soil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_
Initial

Calib. Continuing - Calibration Prepa-

Blank - Blank (ug/L) ration
Analyte (ug/L) C 1 c 2 C 3 - C Blank - C|| M
Aluminum_ 29.0__|U0 54.2_|B 29.0_[U 29.0_|0||___29.000]U||P_
Antimony_ 58.0_|U|__58.0_|U 58.0_|U|__58.0_|U||__58.000|U||P_
Arsenic__ 98.0__|U 98.0_|U 98.0_|U 98.0_|U 98.000(U| [P
Barium 21.0__|U 21.0°|U 21.0_|U|T__21.0"|uU 21.000{U||P_
Beryllium|{___~ 1.0 __|U 1.0 |u 1.0_|U 1.0_|U 1.000|U||P”
Cadmium 5.0__|U —5.0_|U 5.0_|U 5.0_|U 5.000(U||P_
Calcium _ 32.0_|U 25.0_|B 32.0_(U 32.0_|U 32.000|U||P”
Chromium | 3.0 __|U 4.1 |B 3.0|U 3.0"|U 3.000|U||P_
Cobalt 6.0_|U 6.0_|U 6.0_|U 6.0_|U _ZéLO_QQ_U P
Copper | <13.9 |B|_-10.47|B|_-15.2°|B|___-13.9°|B 15180 B |P_
Iron | 12.0__|U|__ 24.9°|B 12.0_|U|____12.0_|U T2.000|U||P_
Lead T 56.0__|U|T_56.0_|U 56.0_|U|__56.0_|U|| _56.000|U||P_
Magnesium 50.0__|U 50.0_|U 50.0_|U 50.0_|U 50.000|U0||P_
Manganese 2.0_|U 4.2 _|B - 2.0_\|0 2.0_|U 2.000|U|P_
Nickel 15.0__|U 15.0_|U 5.0_|U 15.0_|U 15.000(U| |P_
Potassium|___600.0__|U|__600.0_|U|__.600.0_|U 600.0_|U||__600.000|U||P_
Selenium_ 87.0__|U 87.0_|U 87.0_|U|__ 87.0_|U 87.000|U| | P
Silver 4.0__|U 4.0_|U 4.0 |ul__a.0_|U 4.000|Ul|p”
Sodium 70.0_|U 70.0_|U 70.0_|U 70.0_|U 70.000 |U| | P~
Thallium 50.0__|U 50.0_1|U 50.0_1|U 50.0_|U 50.000|U| | P_
Vanadium_ |’ 4.0__|U 4.9_|B 4.0_|U 4.0__(U 4.000(0]| (P_
zinc 4.0_|U 4.0_|U 4.0_|U 4.0_|U 4.000]u||p”

FORM III - IN
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CLP
3
BLANKS
Lab Name: L.A.S. Contract: BECHTEL_HA
Lab Code: LOCK__ Case No.: 713BHD SAS No.: SDG No.: LK490.

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg) :

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) c 1 c 2 c 3 c Blank C

Aluminum_ _ 29.0_|U 50.0_|B _ _||P.
Antimony _ 58.0_|U 58.0_|U _ _|IP
Arsenic___ _ 98.0_|U 98.0_|U _ 1P
Barium _ 21.0_|0T 21.0_|U _ _{|P
Beryllium _ ~_1.0_|U 1.0_|U _ _||B
Cadmium___ _ . 5.0_|U 5.0_|0 _ _|IP
Calcium _ 32.0_(U 38.9_|B _ R
Chromium _ _ 3.0_(U 3.7_|B _ _{ (P
Cobalt ~ 6.0_|U 6.0_|U _ “i|E
Copper _ -13.2_|Bj___ -12.2_|B _ _|{P
Iron _ 12.0_(0 24.9 |B _ 1IP
Lead , - 56.0_|U 56.0_|U _ | |p
Magnesium _ 50.0_|U 50.0_|U _ R
Manganese _ 2.;:§§ 3.7_|B _ _1|E
Nickel (-17.9 15.0_|U ~ Rk
PotassTum - 600.0_|U| - _600.0_{U _ | |P
Selenium _ 87.0_|U 87.0_|U _ _|E
Silver ~ 4.0 |0 4.0_|U B RS
Sodium - 70.0_|U 70.0_|U _ _I{P
Thallium | B 50.0_|U 50.0_|U _ “||P
Vanadium . 4.0_|U| 4.0_|U _ 1P
Zinc _ _ 4.0 |U 4.0 _|U _ _||P

FORM III - IN
ILMO3
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X
BLANKS
Lab Name: L.A.S. - Contract: BECHTEL HA
Lab Code: LOCK__ Case No.: 713BHT SAS No.: SDG No.: LK490

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial .
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) C 1 C 2 C 3 C Blank C

Aluminum 29.0__|0 29.0_]U 29.0_|0 29.0_|U 61.190[B| |E
Antimony "58.0 __|U|__58.0_|U 58.0_|U 58.0_|U 58.000|U| |F
Arsenic_ _ 98.0 _|U 98.0_|U 98.0_|U 98.0_|U 98.000|U| |F
Barium 21.0__|U|_21.0_|U 21.0_|U|_21.0"|u||__21.000|U||E
Beryllium 1.0__|U 1.0_|U - 1.0_}U 1.0_1|U 1.000|U(|P
Cadmium 5.0__|U 5.0_|U 5.0_|U 5.0_|U 5.000{U||E
Calcium _ 32.0__|U 32.0_|U 32.0_|U 32.0_|U 134.050|B| |P
Chromium _ 3.0__|u|__ 3.0"|U 3.0_|U 3.0_|U 3.000|U{|F
Cobalt 6.0_|U 6.0_|U 6.0_|U 6.0_|U 6.000|U] |P
Copper _ 3.0_|U 3.0_|U 3.0_|U 3.0_|U 3.000{U||P
Iron 12.0__|U 12.0_|U|_-12.0_|U 12.0_|U 12.000{U||P
Lead 56.0__|U 56.0_{U 56.0_|U 56.0_|U 56.000{U} (P
Magnesium 50.0__|U 50.0_|U0 50.0_|U|___ 50.0_1|U 50.000|U| (P
Manganese 2.0_|Ul___ 2.0_|U|___ 2.27|B|___ 3.4”|B||_ 2.000|U||P
Nickel 15.0__|U 15.0_|U 15.0_|U 15.0_|U 15.000|U| |P
Potassium|___600.0__|U|__600.0_|U|__600.0_|U|__600.0_|U 600.000|U| [P
Selenium 87.0__|U 87.0_[U 87.0_|U 87.0_|U 87.000|U||P
Silver _ 4.0__|u] 4.0_(ul____ 4.0_|U 4.0”|U 4.000{U||P
Sodium 70.0_|U 70.0_|U 70.0_|U 70.0_|U I12.790|B||P
Thallium 50.0_|U 50.0_(U|_50.0_|U 50.0_|U 50.000|U| [P
Vanadium_ 4.0_|U 4.0_|U 4.0_|U 4.0_|U 4 Ul |P
Zinc 4.0_|U 4.0_|U 4.0_|U 4.0_|U (5.710|B)|P

FORM III - IN :
ILMO3
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3
BLANKS

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

Lab Code: LOCK _ Case No.: 713BHT SAS No.: SDG No.: LK49C
Preparation Blank Matrix (soil/water) :

Preparation Blank Concentration Units (ug/L or mg/kg):

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration

Analyte (ug/L) C 1 C 2 C 3 Cl| Blank C
ATuminum_ _ 29.0_|U 29.0_|U _ _|IE
Antimony_ ~ 58.0_|U|__58.0_|U - _||E
Arsenic _ _ 98.0_|U 98.0_|U — | |E
Barium _ 21.0_|U 21.0_|U _ _IE
Beryllium _ 1.0_|U 1.0_|U _ | |E
Cadmium__ _ 5.0_|U 5.0_|U _ _I|E
Calcium__ _ 32.0_|U 32.0_|U _ ||
Chromium_ _ 3.0_|U 3.9_|B _ I E
Cobalt ~ 6.0_|U|___6.0_|U - I |E
Copper _ 3.0_|U .0 |U _ _|IE
Iron _ 12.0_|U Q4.1 B _ | |E
Lead_ _ 56.0_{U 56.0_|U _ L |E
Magnesium _ 50.0_1{U 50.0_|U _ _I|E
Manganese _ —U 4.0_|B _ _I|E
Nickel ~ Z17.9 | BY) 15.0_|U _ _|{E
Potassium _ 600.0_ 600.0_|U _ ~||E
Selenium _ 87.0_|U 87.0_|U _ _|IE
Silver _ 4.0 _|U 4.0_|U _ ||
Sodium _ 70.0_|U —U _ _||E
Thallium_ _ 50.0_|U 8_|B _ —||E

| Vanadium_ _ 4.0_|U .2_|BN _ _||E
Zinc _ 4.0_|U SU_|U _ ||k

FORM III - IN .
ILMO:
W
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{ Mﬁ% E”}E%w B M‘INORGANIC (METALS)

DATA VALIDATION CHECKLIST

ACCURACY DATA SUMMARY
SDG: LK4903-LAS VALIDATOR: BJ MORRIS DATE: 19-Sep-95
PROJECT: 100-KR-4 REVIEWER: BJ SEYMOUR LATANO.: VB403.94
PERCENT RECOVERY (%R)
Minimum
Actual | Required Matrix Post |Laboratory

Lab| Spiking| Spiking Matrix Spike | Digestion| Control VAL
HEIS-SN |ANALYTE |RESULTS| Q | Level | Level |Difference| Spike |Duplicate| Spike | Standard | SAMPLES AFFECTED Q
B0G865 |Calcium No matrix spike performed. B0G864 BOG865 J
B0OG865 |Magnesium No matrix spike performed. B0G864 BOG865 J
B0OG865 |Potassium No matrix spike performed. B0G864 BOG865 JIBJ
B0G865 |Sodium No matrix spike performed. . B0G864 BOG865 J

" 40394MTL.XLS, accuracy
PNO-DVF-014, R2 10/2/95, 9:14 AM
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{}Fg ba4 L}E“B N MTA INORGANIC (METALS)
©7 77 "7 " DATA VALIDATION CHECKLIST

_PRECISION DATA SUMMARY

SDG: LK4903-LAS VALIDATOR: BJMORRIS DATE: 19-Sep-95
PROJECT: 100-KR-4 REVIEWER: BJ SEYMOUR LATANO.: VB403.94
. SERIAL 2 5 DUPE | DUPE
LAB( IDL }10*DL{50*IDL| DIL® |[CRDL|CRDL|CRDL| RPD | CRDL | MS/MSD SAMPLES
HEIS-SN | ANALYTE |RESULTS| Q | pg/L | pa/L | pgiL %D | wg/L | pg/l | poll % dif RPD AFFECTED
BOG865 |Calcium 67058.24 320 1600| 12.5% B0OG865
000025

40394MTL.XLS, precision
PNO-DVF-014, R2 9/20/95, 1:54 PM




CLP
9 CLIENT ID NO.
ICP SERIAL DILUTION : :
- BOG865 L
Lab Name: L.A.S. Contract: BECHTEL_HA
Lab Code: LOCK___ Case No.: 713BHD SAS No.: SDG No.: LK490
‘Matrix (soil/water): WATER : Level (low/med): LOW_
Concentration Units: ug/L
Serial %
Initial Sample Dilution Differ-
Analyte Result (I) c Result (8) C ence QI M
Aluminum_ 29.00__[U 145.00__|U _|P_
Antimony 58.00__|U 290.00__|U P
Arsenic 98.00__|U 490.00__ |U _|P_
Barium — 32.13__|B 105.00__|U||_T00.0_|{_|(P_
Beryllium 1.00__|U 5.00__|U _1P_
Cadmium__ 5.00__|U 25.00__|U _|P_
Calcium || 67058.24__| || ___58682.12 | ||{T2.5_|)|E|E
Chromium_ 3.00__|U ' 15.00__|U _|P_
Cobalt — 6.00_|U 30.00__|U —|p”
Copper 3.00__|U 15.00__|O _P_
Iron 12.00_|U 60.00__|U —|p”
Lead : 56.00__|U 280.00__|U —|p”
Magnesium 13699.08 | _ 12516.48 _|B g.6_||_|P_
Manganese 2.00__|U 10.00__|U 1P
Nickel 15.00__|U 75.00__|U P
Potassium 5400.49__ | 4749.61 By j__12.1 j]_|P_
Selenium 94.73__|B 435.00 _ |U||_100.0_||_|P_
Silver —___4.00__|U A 20.00_|U —|{p”
Sodium 7773.91"_| || ____7231.77__|B 7.0_||_|P_
Thallium_ 82.11_ |B|{|-____ 250.00 _|U|{_T00.0_||_|P_
Vanadium || _______ 6.56__|B 20.94_ _{B||T219.2"||Z|PC
Zinc ~ 4.00_|U 20.00_|U| |- 11T p”

FORM IX - IN
- TLMO3 . (

s
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§I 535“3 % % M%?E%INORGANIC (METALS)
" DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

SDG: LK4903-LAS Date: 19-Sep-95
LATA No.: VB403.94 Validator: BJ MORRIS
Analyte ICV/CCV ID Observed Value True Value %R
0 A
Aluminum ICV 100537.3 100000 100.5%
Zinc Cccv 10175.78 10000.0 101.8%
000027

PNO-DVF-014, R2

40394MTL.XLS, ICV CCV recovery

9/20/95, 3:18 PM




M | 3445 LhdAlvoreanic (METALS)
o DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG: LK4903-LAS Coh Date: 19-Sep-95
LATA No.:  VB403.94 - Validator: BJ MORRIS
Spike Sample Sample Spike
Analyte Sample ID Result Result Added %R
| SSR SR SA
Aluminum B0G864 1970.73 0.00 2000.00 98.5%
00002

PNO-DVF-014, R2

40394MTL.XLS, MS recovery
9/20/95, 3:18 PM




9613445, LA7T4 noreaNIc (METALS)
: "* DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)

SDG: LK4903-LAS Date: 19-Sep-985
LATANo.. \VB403.94 Validator: BJ MORRIS
Analyte Observed value True value %R
OLCS ALCS
Vanadium 515.66 500.00 103.1%

40394MTL.XLS, LCS recovery
PNO-DVF-014, R2 8/20/95, 3:18 PM
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I
1185, LA7E InoreANIC (METALS)
' DATA VALIDATION CHECKLIST

RELATIVE PERCENT DIFFERENCE
SDG:. LK4903-LAS Date: 19-Sep-95
LATA No.: VB403.94 Validator: BJ MORRIS
Criginal (Sample) Duplicate
Analyte Sample ID concentration concentration RPD
08 D
Barium B0G864 28.45 29.08 2.2%
t
000030
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ST s
7 g;!.glEAl}l?%glNORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)
SDG: LK4903-LAS ‘ Date: 19-Sep-85

LATA No.: VB403.94 ' ~ Validator: BJ MORRIS
Analyte Concentration Analyte Concentration

Analyte - before Dilution after Serial Dilution %D

| S
Calcium-B0G865 67058.24 58682.12 12.5%
J
000031

40394MTL.XLS, serial dilution
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0t N ”Eﬁtﬁm IAfKinoreanic (METALS)

‘DATA VALIDATION CHECKLIST

INORGANICS RESULTS CALCULATION, WATER

PNO-DVF-014, R2

40394MTL.XLS, water results
9/20/95, 3:18 PM

SDG: LK4803-LAS Date: 19-Sep-95
LATA No.: VB403.94 Validator: BJ MORRIS
Concentration Dilution .
Analyte from curve Factor Concentration (pug/L)
CONCW units DFW
Barium B0G865 0.0321 mg/L 1 32.1
000032
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Lockheed Analytical Services Log-in No.: L4903
Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

CASE NARRATIVE
INORGANIC METALS ANALYSES

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 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

] One water sample was received in good condition on July 13, 1995 and logged in as
L4903.
e The samples were prepared as LAS Batch 713BHD and analyzed for selected analytes

as requested on the chain of custody. Sample BOG865 (L4903-12) was used for
matrix spike and duplicate, 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
o All samples were analyzed within the method-specific holding times.
Internal Quality Control
All internal quality control were within acceptance limits with the following exceptions:
L For calcium, the Percent Difference of the serial dilution is outside the 10% control

limit. This may be due to physical interferences. All calcium results are flagged
with an "E",

Hongsheng LI 7/25/95

Prepared By Date

ér
2095
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Lockheed Analytical Services Log-in No.: L4903
: Quotation No.: Q400000-B

. SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

CASE NARRATIVE
INORGANIC METALS ANALYSES

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 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] One water sample was received in good condition on July 13, 1995 and logged in as

L4903. .
|
o The samples were prepared as LAS Batch 713BHT and analyzed for selected analytes

asrequested on the chain of custody. Sample BOG864 (L4903-2) was used for matrix
spike and duplicate, 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

] All samples were analyzed within the method-specific holding times.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI . 7/25/95

Prepared By Date

s
ol a7
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Chain-of-Custody Information

40394MTL.NAR; Printed: 20-Sep-95, 4:08 pm
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Page 1 of _ 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
q 0 z Data Turnaround
= O Priorit
Collector Company Contact Telephone ™ Nnon y
K.D. Lee R. E. Peterson (509) 372-9638 ormal
Project Designalion Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100K B95-069
Ice Chest No. Field Logbook No. Method of Shipment
Sm)- ST E [,C L—/ O % ? Federal Express
Shipped To Offsite Property No. : Bill of Lading/Air Bill No.
Lockheed , WaG-0 -030¢-~-40 Q90 43U 359
Possible Sample Hazards/Remarks :
Prescrvation HNO, | Cool 4°C | Cool4°C | HNO, | Cool 4°C | Cool 4°C HNO,
Type of Container G G P/G P/G G P/G G .
No. of Container(s) 1 1 1 6 1 1 1 .ﬁ_ ke
Special Handling and/or Storage Volume %
Maintain samples between 2°C and 6°C. 500mL 500ml. 250mL iL 1L 20mL 500mL ““T"‘“’iw
Anioas (IC) - idi Gross Alpha, [Tritium, | Activit, ]
Icp Boo,s0, |TUbY {0 B, | o4 Soan ¥ Icp el
Metals - NO,, NO, U214n35 Metals - B
SAMPLE ANALYSIS TAL PO, ' 1238, 8590, TAL s
(Unfilter- Gamma Spec (Filtered) :—"':ﬁ
Sample No. Matrix* Date Sampled Time Sampled . .
BOG ¢4 W 21 /55 0940 S S| M Y
BOG Pgs w ~/11 /%5 0340 3<
. o R . S ]\]f U Malrix®
CHAIN OF POSSESSION Sign/Print Namés PECIAL INSTRUCTIONS s = Soll
LT - = So
ReZiv e Date/ Time /400 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE = Sediment
4 Beitdbew -1~ 180.1 is being requested for information only. The ERC Contractor acknowledges that ig - imc
ccotved By 4 /h, Dat c!Timir the 48-hour holding time will not be met. g’ - ‘g’i:\ﬂ
- Al
: - - ‘The Activity Scan is for all sample numbers listed on this chain of custody. ll;s - D::un Solids
Date/Time Received By Date/Time DL = Drum Liquids
T = Tissue
I~ W1 = Wipe
l?linquished By Date/Time Received By Date/Time L = Liqid
L V = Vgeulion
L AN X X = Other
[ <LABORATORY: |Received By ) o) Title Date/Time
N -
A) SECTION -' MJ/\? SM L <_~.\_S /’wﬂ(lf-‘ 7’/39)-_ 07)0
(./i\’lNAL SAMPLE’ | Disposal Method S Disposed By Date/Time
lSPOSlT@ {(\ >

Q‘\' <




END OF PACKAGE
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DATA VALIDATION REPORT
for -
100-KR-4 GROUNDWATER ROUND 8
General Chemistry Analysis
SDG LK4903-LAS
LATA VB403.94

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 2, 1995

40394GNC.NAR; Printed: 2-Oct-95, 9:28 am OOOOOO
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100-KR-4 GROUNDWATER ROUND 8
Data Validation Namative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4903-LAS (VB403.94) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev.2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals ;for precision were met.

Acc'macy:‘ Goals for accuracy were met.

Sample Result Verification: All saxpple results were supported in the raw data.

Detection Limits: - ~ Detection limifc goals were met for all sample re;eﬁlts as specified
' in the Remedial Investigation/Feasibility Study Work Plan for the

100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.
Completeness: The data package'.was 86% complete for all reqﬁested analyses.

MAJOR DEFICIENCIES

Major deficiencies were identified during validation which required qualification of data as unusable.
‘See the "Qualification Summary Table".

'MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

40394GNC.NAR; Prmted 2-Oct-95, 10:08 am ‘ ‘ 000002



LATA ID # VB403.94

SDG: LK4903-LAS

Table 1

- Chain-of-Custody

Analysis Request

Sample Information . ...| - Analyses Requeste_d
SAMPLE DATE o FIELD QC
NO. COLLECTED |MATRIX| SAF ~ INFO 1 2
B0G864 11-Jul-95 WATER | B95-069 | Split of BOG814 X X
Method References: :
Analysis , Method
1. Anions (Cl, F, NO,, NO;, PO,, SO,)  300.0
2. ‘ Turbidity ' 180.1
40394DST.XLS

Printed 10/2/95, 9:58 AM
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REFERENCES

WHC 1993, Data Vdlidation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

WHC 1992, Remedial Investigationw/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.

40394GNC.NAR,; Printed: 2-Oct-95, 9:28 am 000004



'GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applAied by data validators in' compliance with the procedures herein are as
follows. |

UlJ-

BJ-

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 data validation, the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The associated concentration
1s 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 aﬁalyte 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 are unusable due to an identified QC deﬁci_ency.

40394GNC.NAR, Printed: 25-sep-§5, s43pm OOOOOS



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows. : -

Commonly used laboratory general chemistry qualifiers:
U-  Indicates the analyte was analyzed for but not detected in the sample.
B-  Indicates the analyte was detected at a concentration below the contract required detection limit.

H-  Analysis performed outside of maximum hold time.

40394GNC.NAR; Printed: 2-Oct-95, 9:35 am | 000006
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Qualification Summary Table
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Qualification Summary Table

General Chemistry

ANALYTE TYPE |QUALIFIER SAMPLES DQO REASON
AFFECTED
Nitrite MAJOR UR BOG864 HOLD TIME |Holding time is exceeded by greater
. than 2 times.
Turbidity MINOR uJ B0G864 HOLD TIME |Holding time is exceeded by less than
2 times.
Nitrate MINOR J B0G864 HOLD TIME {Holding time is exceeded by greater
. than 2 times.
Ortho-Phosphate MINOR BJ B0G864 HOLD TIME {Holding time is exceeded by greater

than 2 times.

Printed 9/26/95, 8:39 PM

40394QLS.XLS
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Data Summary Table

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm
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9/26/95, 8:37 PM

== .

B ERHUE g?
613440, [deNeraL cHEMISTRY
DATA SUMMARY TABLE
LATA ID#: VB403.94 HEIS #:| B0G864
Date:] 11-Jul-95
‘ : Matrix:| WATER
Constituent CAS # Units | Results Q
Chiloride by IC 16887-00-6 mg/L 32| -
Fluoride by IC 16984-48-8 mg/L 0.086| B
Sulfate by IC 14808-79-8 mg/L 21
Nitrate by IC 14797-55-8 mg/L 2.5
Nitrite by IC 14797-65-0 mg/L 0.002
Ortho-Phosphate by IC 14265-44-2 mg/L, 0.081
Turbidity TURBIDITY NTU 0.00

Shaded areas indicate changes by the validator.

000010
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Sample Results (Form I's)

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm
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I"A

OCKHEED ANALYTICAL SERVICES

Rl

Sample Results

Date Collected:

Client Sample ID: B0G864 11-JUL-95
Matrix: Water Date Received: 13-JUL-95
Percent Solids: N/A

{rurbidity NTU 180.1 0.00 N/A [ 14-JuL-95 25270 L4903 -4
Chloride mg/L 300.0 32. 0.020 17-JUL-95 25263 L4903-3
Fluoride mg/L 300.0 | 0.086 0.10 B |17-JuL-95 25264 L4903-3
Nitrate-N mg/L 300.0 2.5 0.020 J'd J‘ 17-JUL-95 | 25265 L4903-3

|Nitrite-N mg/L 300.0 |< 0.002 | 0.010 /MH R |17-uL-95 25266 L4903-3
Ortho Phosphate mg/L 300.0 | 0.081 0.10 ygj‘ 17-JUL-95 25267 L4903-3
Sul fate mg/L 300.0 21. 0.10 17-JUL-95 25268 L4903-3

00001<




Checklist

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm
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% El 4 55* M%GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

VALIDATION
" LEVEL: A _B C E
VALIDATION ] wHC-cM-5-3, Rev. 0 [X] WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE
o~
PROJECT: 100-KR-4 ., 4P SDG: LK4903-LAS
\a \ 4
VALIDATOR: BJSEYMOUR  |LATA NO: VB403.94 DATE: 22-Sep-95
h /qg
REVIEWER: BJ MORRIS i)Y |LAB: LAS CASE: N/A
1 | DOE/RL-90-21
SAF NO: B95-069 QAPP NO: Rev. 0 SAP NO N/A

ANALYSES REQUESTED

B0G864

El Anions E Turbidity] COMMENTS:
300.0 180.1
SAMPLE NO. MATRIX
WATER

1. DATA PACKAGE COMPLETENESS

AND CASE NARRATIVE

Is technical verification documentation present? !

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

x4
X ad

YES NO N/A

d x4

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all

Are initial calibrations acceptable?

instruments?

Were calibration checks performed on all instruments?

Are calibration checks acceptable?

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

PNO-DVF-013, R2

'40394GNC.XLS, Checklist
9/25/95, 4:26 PM
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LA AE'GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

" 4. BLANKS

| Were laboratory blanks performed for all applicable analyses?
Are laboratory blank results acceptable?

Were preparation blanks analyzéd?

Are preparation blank results acceptable?

"YES NO N/A

]

B ENENEY
) ] .
]

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY

Were spike samples analyzed at tvhe proper frequency?

Are all spike sample recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper frequency?
Are all LCS recoveries acceptable? '

Validation calculation checks were performed and are acceptable. '

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION .

Were Iaboratory duplicates analyzed at the proper frequency'?
Are all duplicate RPD values acceptable? '

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Validation calculation checks were performed and are acceptable.

<
m
w
>
o
Z
>

E3) ] B EEY
] ] .-
] B E .

If NO(s) are checked, see PRECISION DATA SUMMARY form

7. FIELD QC SAMPLES

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified?
Avre field/trip blank results acceptable? (see Blank Data Summary forh1)

Are field duplicate RPD values acceptable? (see Field QC calculations)

. Are field split RPD values acceptable? (see Field QC calculations)

Are performance audit samplé results acceptable?

Comments: The following field split was identiﬂad: B0G814/B0G864.

Field split results are evaluated in SDG W0623-QES (VB403.95).

40394GNC.XLS, Checklist

PNO-DVF-O13, R2 10/2/95, 9:38 AM
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e ﬁﬂ{af T«I )
% f «5’ % Mﬂj A GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION | YES NO N/A
Was analyte quantitation performed properly? E D D
Are results calculated properly? E D D
Validation calculation checks were performed and are acceptable. E D D

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS YES NO N/A

Are results reported for all requested analyses? EI D D
Are all results supported in the raw data?
Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable.

JEIEIE
Lol
Oy

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40394GNC.XLS, Checklist -
PNO-DVF-013, R2 9/25/95, 4:26 PM 000016



il § |I/ATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4903-LAS ' "~ |VALIDATOR: BJSEYMOUR = DATE: 22-Sep-95
PROJECT: 100-KR-4 i REVIEWER: BJ MORRIS LATA NO.: VB403.94
- ' o PREP | Required | ANALYSIS | Required
MATRIX o DATE PREP | ANALYSIS| HT HT HT HT VAL
HEIS-SN | CODE ANALYSIS COLLECTED| DATE DATE (days) | (days) (days) (days) Q
B0OG864 WATER |Anions(CI,F,SOy) 11-Jul-95 | N/A 17-Jul-95 N/A N/A 6 28 NONE
B0G864 WATER |Anions(NO,,NO3,PO,) [  11-Jul-95 N/A 17-Jul-95 N/A N/A 6 2 JUR/BJ
B0G864 WATER |Turbidity 11-Jul-95 | N/A 14-Jul-95 N/A N/A 3 2 uJ
{

[

40394GNC.XLS, hold times
PNO-DVF-013, R2 10/2/85, 10:01 AM




+ " SUATA’GENERAL CHEMISTRY
. CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS

SDG: LK4903-LAS Date: 22-Sep-95

LATA No.: VB403.94 Validator: BJ SEYMOUR

Analyte/Calibration Date: 7-17-95/Chloride

Concentration Absorbance
X y r r?

0.000 0 0.9999 0.9998
20.000 187332

20.000 120604 slope x intercept
50.000 529372 6976.38 6.3804
100.000 555830

1000.000 6578974 1/slope y intercept

5000.000 34908736 0.0001 -43281.52

f
LINEAR REGRESSION ANALYSIS
SDG: LK4903-LAS Date: 22-Sep-95
LATA No.: VB403.94 Validator: BJ SEYMOUR
Analyte/Calibration Date: 7-17-95/Fluoride
Concentration Absorbance
X y r r

0.000 0 ' 0.9997 0.9995
20.000 322011
50.000 282650 siope x intercept
100.000 1423150 18479.01 33.1577
1000.000 16257752

5000.000 92109900 1/slope y intercept

0.0001 -603343
40394GNC.XLS, linear regression 000018

PNO-DVF-013, R2 98/25/95, 4:34 PM




s vﬁdlﬁm’éENERAL CHEMISTRY

.

i

CALCULATION SPREADSHEET

PNO-DVF-013, R2

9/25/95, 4:35 PM

PERCENT RECOVERY (ICV/CCV)
SDG: LK4903-LAS Date: 22-Sep-95
LATA No.: VB403.94 Validator: BJ SEYMOUR
Analyte Sample ID Observed Value True Value %R
: 0 A

Chloride IcV 1967.400 1000 97%

Chloride ccv © 993.988 1000 99%

Fluoride ICV 1010.463 1000 101%

Fluoride CCv 993.207 1000 99%
40394GNC.XLS, ICV CCV recovery 000019
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e 1of
g’ﬂ # @A"E?HGENERAL CHEMISTRY

CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: _ LK4903-LAS Date: 22-Sep-95
LATA No.: _ VB403.94 Validator: BJ SEYMOUR _
Spike Sample Sample Spike
Analyte Sample ID Result Result Added - %R
SSR SR SA
Fluoride B0G864 1.567 0.086 1.50 99%
Chloride B0G864 73.339 31.685 40.00 104%
:
000020

PNO-DVF-013, R2

40394GNC.XLS, MS recovery
9/25/95, 4:35 PM




36 1 BUUE 1207 ‘
Gk M “'L%T%’GENERAL CHEMISTRY

_ CALCULATION SPREADSHEET
PERCENT RECOVERY (LCS)
SDG: LK4903-LAS Date: 22-Sep-95
LATA No.: VB403.94 Validator: BJ SEYMOUR

Analyte Observed value True value %R
OLCS ALCS

Fluoride 961.586 1000 96%

Chloride 963.929 1000 96%

: 40394GNC.XLS, LCS recovery :
PNO-DVF-013, R2 9/25/95, 4:35 PM 000021
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A1 o APt iGENERAL CHEMISTRY

CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

PNO-DVF-013, R2

'SDG:  LK4903-LAS : Date: 22-Sep-95
LATA No.: VB403.94 f Validator: BJ SEYMOUR
Original (Sample) Duplicate
Analyte Sample ID concentration concentration RPD
| 0s D
Fluoride B0G864 86.092 85.561 0.6%
~ Chloride B0G864 31.685 32.191  16%
000022

40394GNC.XLS, RPD
9/25/85, 4:35 PM




LE "'M%SENER'AL CHEMISTRY

' CALCULATION SPREADSHEET

RESULTS CALCULATION, WATER
SDG:  LK49031AS Date: 22-Sep-95
LATANo..  VB403.94 | . Validator: BJ SEYMOUR
Concentration V | Dilution ) »
Analyte - from curve Factor Concentration
| CONCW unts  DFW
Fluoride-B0G864 86.092 pgl o 861
Chloride-B0G864 31.685 ‘mgiL : 1 31.7
Turbidity-BOG864 0.00 NTU 1 0.0
40394GNC.XLS, water results - 000023

PNO-DVF-013, R2 o 10/2/95, 9:56 AM




Laboratory Case Narrative
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Lockheed Envuonmcnml Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

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

LOCKHEED MARTIW

August 17, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.

345 Hills

P.O. Box 969

Richland, WA 99352

RE: Log-in No.: L4903 -
Quotation No.: Q400000-B
SAF: B95-069
Document File No.: : 0713596
WHC Document File No.: ' 246
SDG No.: j LK4903

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 13 July 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 were
not received in time to meet the analytical holding time requirements. Method 180.1 Turbidity
and Method 300.0 Nitrate, Nitrite and Ortho Phosphate were received out of holding time.

The case narratives inciuded 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 Hall at
(509) 943-4423.

000025




Lockheed Analytical Services o Log-in No.: L4903
' Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

Release of this data report has been authorized by the Labératory Director or the Director’s
designee as evidenced by the following signature.

" | 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 Manger or a designee, as -
verified by the following signature.”

Sincerely,

( o~ For
! : Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

000026 9%/



Lockheed Analytical Services N Log-in No.: L4903
: : ' Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

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 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

1 One water sample was received for LK4903 and analyzed in batch 713 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample: '

Client ID LAL # ‘ Method
BOG864 L4903-4 DUP, MS | 180.1 Turbidity

BOG864 = | L4903-3 DUP, MS | 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
: _ Nitrite-Nitrogen, Orthophosphate and Sulfate

Holding Time Requirements

° All samples were analyzed within the method-specific holding times with the exception
of Method 180.1 Turbidity; Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and
Orthophosphate which were received outside of holding time. All associated samples
are flagged with an "H".

Method Blanks
® The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Ouality Control

. All Internal Quality Control were with_in acceptance limits.
Kay McCann . ' July 20, 1995

Prepared By ‘ Date




Chain-of-Custody Information

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm

000028



: \
: . Page of _1 . ‘
Bechtel Hanford, Inc. - CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST )
q 0 ~ z ' Data Turnaround : |
o ! (3 Priority ‘
Collector [ —4 Company Contact Telephone N
K.D. Leo R. E. Peterson (509) 372-9638 % Normal
Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100K ) o B95-069 Ce -
Ice Chest No.” - ) ’ ' Field Logbook No. . . Method of Shipment
G )-STY E‘ {f- L—/ O é/— 7 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed _ WI5-0 -020¢-40 o290 “lbo 34 5549
| Possible Sample Hazards/Remarks Preservation . ]
HNO, | Coot4°C | Cool4°C | HNO, | Cool4°C | Cool4°C HNO,
Type of Container G G P/G P/G G P/G G
No. of Container(s) 1 1 ' 1 6 1 1 C oy N
Special Handling and/or Storage: Volume g
Maintain samples between 2°C and 6°C." 500mL 500mL 250mL 1L 1L 20mL 500mL -
Anicus (IC) - idi Groes Alpha, | Tritium, | Activit - T
ICP P Ci, SO, Turbidity Gross Beta, | .14 A y ICP ey
. Metals - | 5 "no, U-2347235 can Metals - »
SAMPLE ANALYSIS TAL PO, 1238, $1-90, TAL £33
(Unfilter- - Gamma Spec (Filtered)
ed)
Sample No. Matrix* Date Sampled Time Sampled S fo i i R e e e
hG B¢ w 200l | 04 S DI X X< < |
BOG $gs” w ~/11 (75 0iYe ><
- . 3 IC1 Matrix®
CIIAIN OF POSSESSION Sign/Print Namés SPECIAL IRSTRUCTIONS e
- - . - § = Soil
Pee Date/ Tine Recdiv, VA4 Date/Time /Vﬂd Sample analysis for phosphale, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE - Sﬁ{h‘"ml
: / / /e i 180.1 is being requested for information only. The ERC Contractor acknowledges that §° - i‘;:
7‘ £L, fL‘T bty D-1)fs the 48-hour holding time will not be met - ' “;‘ Z Waer
st lime ©0¢H0 eceived By Date/Time 8 ’ _ 0 ~oil
5&/4.%/7’/2‘?5‘/ ' The Activity Scan is & bers listed on this chaisi of custods. B = Dean o
Rt Recewed By Saeis e Aclivity Scan is for all sample numbers listed on this chain of custody gi - B:::: :‘:;uld:u
T = Tissue
™. W1 =~ Wipe
Iylinquishcd By Date/Time Reccived By Date/Time L = Liqid
V = Vegelalim
i Y : X = Other
L _LABORATORY |Received By = Tille Date/Time
SECTION /Q,M,\ ! gQ 0 ‘ :  —
N - Saople Coofol 21395~ oy3o
(- FINAL SAMPLE . [ Disposal Method Disposed By Date/Time
lSPOSl{g‘l < .
~ -~ N
S a g



END OF PACKAGE
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DATA VALIDATION REPORT
for - -
100-KR-4 GROUNDWATER ROUND 8
Radiochemistry Analysis |
SDG LK4903-LAS
LATA VB403.94

] Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

October 2, 1995

40394RAD.NAR; Printed: 2-Oct-95, 10:15 am OOOOOO
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100-KR4 GROUNDWATER ROUND 8
Data Validation Namative

All samples in Sample Delivery Group (SDG) LK4903-LAS (VB403.94) were validated at level D as
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1)

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECIIVFS

Precision: S | Goals for precision were met.

Accuracy: _ Goals for accuracy were met.

Sample Resuit Verification: - All sample results were supported in the raw~data«

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Plan for the -
100-KR-4 Operable Unit, DOE/RL-90-21, Rev. 0.

Completeness: The data package‘ was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIEN CIES

. No minor deficiencies were 1dent1ﬁed during data validation which requlred qualification of data as
estimated.

. 40394RAD.NAR,; Printed: 2-Oct-95, 10:15 am o 000002



{15 Table
" Chain-of-Custody
Analysis Request

LATA ID # VB403.94 SDG: LK4903-LAS
Sample Information Analyses Requested
SAMPLE DATE ) FIELD QC
NO. COLLECTED |MATRIX| SAF INFO - 11213|4]15|6]7]|8]|9
B0G864 11-Jul-95 WATER | B95-069|Split of BOG814| X | X | X | X| X{ X| X| X{ X

Met‘hod References:

©CXNIOSWON

.NOTE:

Printed 9/27/95, 20:33 ' 40394DST.XLS

Analysis Method _
Uranium-234/235/238 . LAL-91-SOP-0108 -
Gamma Scan "~ "LAL-91-SOP-0063
Gross Alpha LAL-91-SOP-0060
Gross Beta LAL-91t-SOP-0060
Strontium-90 . LAL-91-SOP-0196
Carbon-14 LAL-91-SOP-0209
Tritium LAL-91-SOP-0066
Activity Scan - Lab Specific

Rad Screen Lab Specific

NOTE 1:The Rad screen was deemed unnecessary prior to off-site shipment.

000003



REFERENCES

WHC 1993, Data Vdlidation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 1,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit,
DOE/RL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington.

40394RAD.NAR; Printed: 2-Oct-95, 10:15 am 000004



- GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY)

Quahﬁers which may be apphed by data validators in compliance with the procedures herein are as
follows.

U

UJ-

Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the

"laboratory. The associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected at a concentration above the
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample eoncemratlon The
associated data should be considered usable for decision making purposes

Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency 1dent1ﬁed during vahdaIlon The data should be considered usable
for decision making purposes.:

Indicates the constituent was analyzed for and detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

TIndicates the constituent was analyzéd for and not detected; however, due to an identified quality -
control deficiency the data should be considered unusable for decision making purposes. ’

40394RADNAR; Printed: 2.0ct95, 10:15 am 000005



GLOSSARY OF LABORATORY‘APPI.JIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows. '
Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.

C- Indicates the presence of high TDS in sample required reduction of sample size which increased
the MDA.

40394RAD.NAR; Printed: 26-Sep-95, 2:10 pm O O O O O 6
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Qualiﬁcatibn Summary Table
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Qualification Summary Table

Radiochemistry

ANALYTE TYPE |QUALIFIER SAMPLES bQo REASON
AFFECTED

No qualifiers were assigned by the validator.

Comment:

1. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers to
indicate that the results are <MDA and have not been applied as a resuit of validation.

2. The following field split was identified: BOG814/B0G864. Field split results will be evaluated in SDG W0623-QES
(VB403.95). .

Printed 10/2/95, 10:42 AM 40394QLSXLS 000008
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Data Summary Table
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9/26/95, 14:38

3445, 1

b3 »*“?W

4 (ADIOCHEMISTRY
DATA SUMMARY TABLE
LATA ID#: VB403.94 HEIS #:| B0G864
Date:| 11-Jul-95
Matrix:| WATER
Constituent CAS # Units Results Q
Gross Alpha ALPHA| pCi/lL 2.3
Gross Beta BETA| pCilL 31.7
Strontium-90 10098-97-2f pCilL -0.29} U
Uranium-233/234 U-233/234| pCilL 2.18
Uranium-235 15117-96-1| pCi/L 0.131
Uranium-238 U-238] pCilL 2.04
Carbon-14 14762-75-5| pCilL 2090
Tritium 10028-17-8| pCilL 101000
GAMMA-SCAN
Ac-228(Ra-228) pCi/l. 14| U
Cesium-137 10045-97-3| pCilL. 171 U
Cobalt-58 13981-38-9| .pCilL 200 U
Cobalt-60 10198-40-0| pCilL 39| U
Europium-152 14683-23-9| pCilL -8 U
Europium-154 | 15585-10-1)  pCill 13| U
Europium-155 | 14391-16-3| pCilL 2 U
Iron-59 14596-124| pCi/L 7.0 U
Lead-212 PB-212| pCilL 6| U
Lead-214(Ra-226) PB-214| pCilL 4 U
Radium-226 13982-63-3f pCilL 30| U
Ruthenium-106 13967-48-1| pCilL 9 U
Uranium-235 15117-96-1 pCi/lL -12| U

Shaded areas indicate changes by the validator.

40394DST.XLS, RADIOCHEMISTRY
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Sample Results (Form I's)

40394RAD.NAR; Printed: 26-Sep-95, 2:10 pm
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGB64 - ‘ LAL Sample ID: L4903-5
Date Collected: 11-JUL-95 Date Received: 13-JUL-95
Matrix: Water Login Number: L4903

Ac-228(Ra-228) 24-JUL-95 GAMMA SPEC LAL-0063_25331 14. 26. 38. pei/L  fA
Co-58 24-JUL-95 GAMMA SPEC LAL-0063_25331 2.0 5.5 9.3 pCi/L 4l
Co-60 24-JUL-95 GAMMA SPEC LAL-0063_25331 3.9 4.5 10. pCi/L o
Cs-137 24-JUL-95 GAMMA SPEC LAL-0063_25331 -1.7 5.6 9.8 pCi/Ll ¢
Eu-152 24-JUL-95 GAMMA SPEC LAL-0063_25331 -8. 12. 46. pCi/L A
Eu-154 24-JUL-95 GAMMA SPEC LAL-0063_25331 13. 13. 23. pCi/L &~
Eu-155 24-JUL-95 GAMMA SPEC LAL-0063_25331 2. 10. 17. pCi/L &~
Fe-59 24-JUL-95 GAMMA SPEC LAL-0063_25331 7.0 8.2 18. pCi/L ¢4
Pb-212 24-JUL-95 GAMMA SPEC LAL-0063_25331 6. 1. 15. ) pCi/L A
Pb-214(Ra-226) 24-JUL-95 GAMMA SPEC LAL-0063_25331 4. 13. 19. pCi/L &~
Ra-226(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063_25331 30 130 180 pci/L A,
Ru-106 24-JUL-95 GAMMA SPEC LAL-0063_25331 -9. : 43, 81. pCi/L &
U-235(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063_25331 -12. 29. 43. pCi/L A
Gross Alpha 26-JUL-95 GR ALP/BETA LAL-0060_25332 2.3 1.6 2.0 c pci/L
Gross Beta 26-JUL-95 GR ALP/BETA LAL-0060_25332 31.7 3.1 2.2 . pci/L
Total radio-strontium 03-AUG-95 SR-90 LAL-0196_25333 -0.29 0.42 0.77 pCi/L A&
u-23374 04-AUG-95 U-1SOTOPIC LAL-0108_25334 2.18 0.36 0.13 pCi/L
U-235 04-AUG-95 U-ISOTOPIC LAL-0108_25334 0.131 0.087 0.079 pCi/L
u-238 04-AUG-95 U-I1SOTOPIC LAL-0108_25334 2.04 0.34 0.096 pci/t




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA
Bechtel‘Hanford Project (Project BECHTEL-HANFORD)
Client Sample ID: BOG864
Date Collected:  11-JUL-95

Matrix: Water

Login Number:

LAL Sample ID: L4903-11

Date Received: 13-JUL-95

L4903

C-14 26-JUL-95 C-14 LAL-0209_25323 © 2090 180
H-3 29-JUL-95 TRITIUM(H3) LAL-0066_25330 101000 4200

98. pCi/t

260 pCi/L
A

{ Q\/}




Checklist
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R ;ﬂ;m.i # “’;n’“%r X s
ﬂ '-i.q';.,;, ® %‘MTA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST
VALIDATION o E
LEVEL: A B . c
VALIDATION ] WHc-CM-5-3, Rev. 0 [_] WHC-SD-EN-SPP-001, Rev. 1
PROCEDURE: \

iy oo

2

PROJECT: 100-KR-4 .\ /! _|spG: LK4903-LAS
A7 T
A
VALIDATOR: amrreier A juaTano: VB403.94 DATE: 20-Sep-95
REVIEWER: BJ MORRIS "6/18 |LAB: LAS CASE: N/A
DOE/RL-90-21 ,
ISAF NO B95-069 QAPP NO: R SAP N

ANALYSES REQUESTED

Uranium-
234/235/238 - Gamma Scan| Gross Alpha\Beta Strontium-90 Carbon-14 Tritium
LAL-91-SOP-0108| LAL-91-SOP-0063| LAL-91-SOP-0060} LAL-91-SOP-0196| LAL-81-SOP-0209| LAL-91-SOP-0066
SAMPLE NO. MATRIX COMMENTS:

BOG864 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO NIA
| X
| | x] 4

\

[s technical verification documentation present?

Is a case narrative present? .

2. HOLDING TIMES
Are sample holding times acceptable?

Are samples preserved correctly?

YES NO N/A

X
U

See HOLDING TIME SUMMARY form
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were instruments/detectors calibrated within one year of sample analysis?

YES NO N/A

X

Are initial calibrations acceptable?
Are standards NIST traceable?
Are standards acceptable?

Comments: Calibration of instruments/detectors was not performed within one year of sample analysis,

however continuing calibration data is acceptable. Therefore, no qualifiers are assigned.

40394RAD.XLS, Checklist .
9/26/95, 11:24
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B4 ﬁﬁp”ﬂi‘ﬂq FATA RADIOCHEMISTRY
'DATA VALIDATION CHECKLIST
4. CONTINUING CALIBRATION
Background checked at proper frequency?
Background check acceptable?
Efficiency checked at proper frequency?
Efficiency check acceptable?
Calibration check standards NIST traceable?

Calibration check standards acceptable?

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

5. BLANKS

Were method blanks analyzed?

Are the method blanks free of analytes?
Were method blank results acceptable?

Validation calculation/transcription checks were performed and are acceptable.

If NO(s) are checkecj, see BLANK DATA SUMMARY form

6. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Were laboratory control standards (LCS) analyied at the broper frequency?
Are all LCS recoveries acceptable?

Was a tracer/chemical carrier added?

Was the tracer/chemical carrier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

Validation calculation checks were performed and are acceptable.

x4

BBl B B3] B ) R Y
] ) Y
) |

If NO(s) are checked, see ACCURACY DATA SUMMARY form

7. PRECISION |
Were laboratory duplicates analyzed at the proper frequency?
Are all duplicate RPD values acceptable?

Validation calcutation checks were performed and are acceptable.

HEE §
OO0 3
OO0 &

If NO(s) are checked, s5ee PRECISION DATA SUMMARY form

40394RAD.XLS, Checklist

PNO-DVF-015, R2" 9/26/95, 11:26
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A RADIOCHEMISTRY

'--VDAT'A VALIDATION CHECKLIST
_ " YES NO NI/A
8. FIELD QC SAMPLES '

Were field QC samples (field/trip blanks, duplicafes, splits, performance audit) identified? E D D
Are field/rip blank results acceptable? (see Blank Data Summary form)
Are field duplicate RPD values acceptable? (seé Field QC calculations)

Are field split RPD values acceptable? (see Field QC calculations)

I .
Y O
BB

Are performance audit sample results acceptable?
Comments: Field split samples: B0G814/B0B864 The field split RPD values will be evaluated in
SDG# W0623-QES. (LATA ID # VB403.95)

. ' ‘ IA
9. REPORTED RESULTS AND DETECTION LIMITS YES NO N

Are results reported for all requested analyses? ' E D D
Are all results supported in the raw data?
Are results calculated properly?

Do MDAs meet the RDLs?

] [ <] [>]
LI
.

Validation calculation checks were performed and are acceptable.

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

" 40394RAD.XLS, Checklist - 000017
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@’E;ﬁ El Bé a"}ﬁ " E ?g? lf.é"TA RAbiOCHEMISTRY

DATA VALIDATION CHECKLIST
HOLDING TIME SUMMARY
SDG: LK4903-LAS VALIDATOR: AM FREIER DATE: 20-Sep-95
PROJECT: 100-KR-4 REVIEWER: BJ MORRIS LATANO.: VB403.94
PREP | Required | ANALYSIS | Required
MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN | CODE ANALYSIS COLLECTED| DATE DATE (days) (days) (days) (days) Q
BOG864 WATER |Gross Alpha/Beta 11-Juk85 N/A 26-Jul95 N/A N/A 15 180 | NONE
BOG864 WATER |Strontium-90 11-Jul-85 N/A 03-Aug-95 N/A N/A 23 180 | NONE
BOGS64 WATER |Uranium-233/34/35/38 | 11-Jul-95 N/A 04-Aug-95 N/A N/A 24 180 | NONE
BOGB64 WATER |Carbon-14 11-Jul-95 N/A 26-Jul-95 N/A N/A 15 180 | NONE
BOG864 WATER |Tritium 11-Jul-95 N/A 28-Jul-95 N/A N/A 17 180 | NONE
BOG864 WATER |Gamma Scan 11-Jul-95 N/A 25-Jul-95 N/A N/A 14 180 | NONE

PNO-DVF-015, R2

40394RAD.XLS, HOLD TIME
9/26/95, 11:27
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| ALLE 19E 1
” &&‘“ | LA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)
SDG: LK4903-LAS Date: 20-Sep-95
LATA No.: VB403.94 - Validator: AM FREIER
Spike
Sample Sample Spike
Analyte Sample ID Result Resuit Added %R
C-14 B0OG864 4290 2090 2610.00 84%
Gross Alpha B0G864 41.90 2.27 32.20 123%

40394RAD.XLS, MS %R
PNO-DVF-015, R2 9/26/95, 11:27 000019



9% ﬂfjH 4

g

FhY:
P""{' ki

LJHA RADIOCHEMISTRY

CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK4903-LAS

Date: 20-Sep-95

AM FREIER

LATA No.: VB403.94 Validator:
Analyte Observed value True value
H-3 1720 2270
Co-60 217 218
Gross Alpha 40,7 39.2
Sr-90 49.0 51.9
U-238 5.47 5.71

%R
76%
100%
104%
94%
96%

PNO-DVF-015, R2

40394RAD.XLS, LCS %R

9/26/95, 11:30
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: f;ﬁ' i
Eryém RADIOCHEMISTRY
'CALCULATION SPREADSHEET

SDG: LK4903-LAS

RELATIVE PERCENT DIFFERENCE

LATA No.: VB403.94

Validator: AM FREIER

Date: 20-Sep-85 _

Original
, (Sample) Duplicate

Analyte Sample [D  concentration concentration RPD
C-14 B0G864 2080 1830 13.3%
Cs-137 B0G864 -1.69 0.16 NC
Gross Alpha B0G864 2.27 2.46 8.03%
Sr-80 B0G864 -0.30 -0.27 NC
U-235 B0G864 0.13 0.15 10.1%

PNO-DVF-015, R2

40394RAD.XLS, RPD
10/2/85, 10:53 AM
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ﬁﬂ E[ ””’BH %“%* Q%LKWA RADIOCHEMISTRY
© CALCULATION SPREADSHEET

ALPHA SPEC TRACER RECOVERY
SDG: LK4903-LAS . Date: 20-Sep-95 |
LATA No.: VB403.94 ' Validator: AM FREIER ‘
Activity
Background (DPM) of |
Gross counts/ tracer i
counts/ minute Detector  added to |
Analyte Sample ID minute of tracer efficiency sample %R |
U-232 : B0OG864 , 0.24 0.0257 0.2479 0.90 0.963 !
40394RAD.XLS, ALPHA SPEC TRACER %R 00DDZ<S

PNO-DVF-015, R2 10/2/95, 11:01 AM



Ea

L ED
o g f=s/nra RADIOCHEMISTRY

CALCULATION SPREADSHEET

8DG: LK4903-LAS

LATA No.: VB403.84

MINIMUM DETECTABLE ACTIVITY (MDA)

Date: 20-Sep95 _
Validator: AM FREIER

Count Tracer/

time for Carrier Sample

assoc. Detector Ingrowth recovery Decay Chemical volume
Analyte Sample ID sample Efficiency  corr. factor factor factor yield factor (Lorg) MDA
Gross Alpha B0OG864 100 0.095 1.00 1.00 1.00 1.00 0.25 204
Strontium-90 BOG864 150.00 0.44 1.05 1.02 1.00 1.00 0.50 0.77
U-235 B0OG864 720 0.25 1.00 0.96 1.00 1.00 0.20 0.079
C-14 BOG864 s 0.69 1.00 1.00 1.00 1.00 0.01 97.73

40384RAD.XLS, MDA 000023

PNO-DVF-015, R2

10/2/95, 11:02 AM




9613445, 1234
%131 }E%“ af‘k A RADIOCHEMISTRY
CALCULATION SPREADSHEET

SDG: LK4903-LAS

LATA No.: VB403.94

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM

Date: 20-Sep-95
Validator: AM FREIER

Activity of
Gross alpha
Counts Background fraction Sample
per Counts in beta Detector volume
Analyte : minute  per minute channel Efficiency (Lorg) Result
Gross Alpha 0.15 0.03 1.00 0.10 0.25 2.3
Tritium 430.42 0.87 1.00 0.19 0.01 100777
40394RAD.XLS, ALPHA, BETA & TRITIUM
9/26/95, 12:25 000024

PNO-DVF-015, R2




] E %ﬁﬂm RADIOCHEMISTRY
- " CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK4903-LAS _ | Date: 20-Sep-95
LATA No.: VB403.94 Validator: AM FREIER
Gross
Counts Background  Ingrowth Carrier Strontium Sample
per Counts per  correction  Detector recovery decay volume
Analyte minute minute Factor Efficiency factor ~ __factor (Lorg) Resuit
Strontium 0.86 1.01 1.05 0.44 1.02 1.00 0.50 -0.28
{
40394RAD.XLS, Sr-TOTAL Q00025

PNO-DVF-015, R2 ' 9/26/95, 12:25




" CALCULATION SPREADSHEET

RESULTS CALCULATION ALPHA SPEC ISOTOPES

PNO-DVF-015, R2

9/26/95, 12:26

SDG: LK4903-LAS Date: 20-Sep-95
LATA No.: VB403.94 Validator: AM FREIER
Background Tracer Sample
Counts per Detector recovery volume
Analyte minute Efficiency factor (Lorg) Resuit
Uranium-233/234 0.01 0.2479 0.96 0.20 2.18
40394RAD.XLS, ALPHA SPEC 000026




Laboratory Case Narrative
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- Lockheed Analytical Services '~ : Log-in No.: L4903
- ' Quotation No.: Q400000-B

SAF: B95-069

Document File No.: 0713596

WHC Document File No.: 246

SDG No.: LK4903

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control 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.

Holding Time Requirements
“All holding times were met.

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation
sheets, respectively, on the attached raw data for each method.

Alpha Spectrometer 1 : f
Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed using standard operating procedure
(SOP), LAL-91-SOP-0108. The samples were analyzed in workgroup 25334. No
problems were encountered during analysis. All QC criteria were met, and no re-
analyses were performed.

Gamma Spectrometry

Analytical Method Gamma Spectrum Analysis

The gamma spectrum analysis was performed using SOP, LAL-91-SOP-0063. The
samples were analyzed in workgroup 25331. No problems were encountered during
analysis. All QC criteria were met, and no re-analyses were performed.

Gas Proportional Counter

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using SOP, LAL-91-SOP-0060. The
samples were analyzed in workgroup 25332. No problems were encountered during
analysis. All QC criteria were met, and no re-analyses were performed.

Analytical Method Strontium-80

The strontium-980 analysis was performed using SOP, LAL-91-SOP-0196. The samples
were analyzed in workgroup 25333. No problems were encountered during analysis.
All QC criteria were met, and no re-analyses were performed. oo al13]4s

000028 3



Lackheed Analytical Services R Log-in No.: L4903

Quotation No.: Q400000-B
SAF: B95-069

Document File No.: 0713596
WHC Document File No.: 246
SDG No.: LK4903

Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-91-SOP-0209. The samples
were analyzed in workgroup 25323. No problems were encountered during analysis
and all QC criteria were met, with the following exception: Sample BOG864 (L4903-
11) had an activity of above 200 pCi/L. This was a direct spike C-14 screen. The
workgroup was re-prepared and re-analyzed twice; however, the first workgroup
(25323) contained the best results and is therefore reported.

Analytical Method Tritium
The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were

analyzed in workgroup 25330. No problems were encountered during analysis. AllQC
criteria were met, and no re-analyses were performed.

Yvonne M. Jacoby August 17, 1995
Prepared By Date

ewmo al1zlas

000029 _1p .



Chain-of-Custody Information

40394RAD.NAR; Printed: 26-Sep-95, 2:10 pm
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. Page __1_of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
q 0 Data Turnaround
= | 0 Ppriority
Collector . Company Contact Telephone n
K. D tee R. E. Peterson (509) 372-9638 Normal
Project Designation Sampling Location SAF No.
100-KR-4 Groundwater Sampling - Round 8 100K B95-069
Ice Chest No. Field Logbook No. | Method of Shipment
Spy)-STY E ~L— /P & ? Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed WI5-0 -0340¢~-90 Q90 Y3 354
Possible Sample Hazards/Remarks .
Prescrvation HNO, | Coold°C | Cool4°C | HNO, | Cool4°C | Cool 4°C HNO,
Type of Container G G P/G PIG G PIG G
No. of Container(s) 1 1 1 6 - 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. S00mL 500mL 250mL 1L 1L 20mL 500mL
ICP A 0O - | Turbidity | Srose Alpba, 'gﬁl":’mv ;‘Cﬁ"“)’ ICP
S B ANALYSIS Metals - |\ "No,. V2347235 - can Metals -
AMPLE ANA TAL PO, ~ 1238, $1-90, TAL
(Unfilter- Gamma Spec (Filtered)
ed) ’
Sample No. Matrix* Date Sampled Time Sampled aw e e g e
BOG § 4 ' w 21 /95 OF40o >< > 3( < )(
BOG  Pgg” w ~ /1175 0140 X
: . . SPEC NS Matrix®
CHAIN OF POSSESSION Sign/Print Namés PECIAL INSTRUCTIONS e
HELI S = Soil
Relipquished By e Date/Time RecZiv, GAé Date/Time /400 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE = Sediment
/{50‘) / H' IRy 180.1 is being requested for information only. The ERC Contractor acknowledges that §‘z - 2‘;::"
) ateTime  OG00 ccerved By A Datc/'ﬁm’::r the 48-hour holding time will not be met. W = Water
) o =oil
ﬁ Bal, 2’7((/ 7-12-5 ) _ The Activity Scan is for all sample numbers listed on this chain of custody. Ss - Glr:un Solids
Date/Time Reccived By Date/Time .~ | DL = Drum Liquids
T =« Tissue
W1 = Wipe
g lTlinquished By Date/Time Received By Date/Time L - Liaid
= Vegetation
L X = Other
LABORATORY Rccelvcd By % Title Date/Time
o, sEcTioN ,.QQQ. _
= S A L (wﬁlwﬂ“j 143 95~ Gy30
PIAINAL SAMPLE Dlsposal Method \S Disposed By Date/Time
S 1ISPOS
v K‘\" ”7&5‘




Lockheed Analytical Services Page 1 of
Sample Receiving Checklist’

Clicat Name: h/’pgflld ,%7”§ e— A/ﬁcléé/) Job No. 4 L, 76‘ _? Cooler ID: /7f[f

COOLER CONDITION U;ON RECEIPT

Temperature of cooler upon receipt: ?é B
temperature of temp. blank upon receipt: '

Yes No * Comments/Discrepancics

custody scals intact

chain of custody present .
blue ice (or equiv.) preseat/frozen
rad survey completed

P kX

SAMPLE CONDITION UPON RECEIPT

No ¢ Commentsa/Discrepancics

all bottles labeled

samples intact

proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA'’s contain headspace ’ P
arc samples bi~phasic (if so, indicate sample ID’S): 4

L o

Db DB |5

MISCELLANEOUS ITEMS

Yes No * Comments/Discrepancics
samples with short holding times X A L2205 ) o bt 10 [ Fer B0y vveice Lasses b‘@lam

samples to subcontract a, /.>/ 7 me.

ADDITIONAL COMMENTS/DISCREPANCIES

74
Completed by / date: 7 A M C/'!‘ va) N 7 - /_,’? . CL"):
Seat to the clieat (date/initials): +¢ Clieat’s signature upon receipt:

Notcs: # = contact tho appropristc CSR of aoy discrepancics immodiataly upoa receipt

J

*¢ x plcasc roview this informatioa and retum via facaimille to tho appropriatc CSR (702) 361-8146

< o =>__

(o
q verSI 2.0 (11/11/94)

MIAS S
2>¢0000



Supplemental Information
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Environmental
resoraton — [E ) Toam : e
Interoffice Memorandum - E.‘& 'Eﬂ
S o 5850
TO: W. S. Thompson N3-06 DATE:  July 5, 1995
S coPEs: R L. Biggerstaff = H4-91 momM: g K. De Me

Radiological Controls
N3-06/376-2764

susiecT: 1995 Round 8 sampling for 100-KR-4

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 wells listed in the attachment were reviewed for radiological content. No well 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 uCv/1 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
1.56 E6 pCi/l B(H?) and 150 pCi/l c.

Rad1olog1ca1 monitoring dunng 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 well on a case by case basis.

skd

7&5, 4
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