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

LOCKHEED

August 17, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
WHC Document File No.:
SDG No.:

L4903
Q400000-B
B95-069
0713596
246
LK4903

A4 A R i' I A!

k-

AUG '1995

RECEIVEDED

Log In /

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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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

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

" I certify that this data package is in compliance with the SOW, both'technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manger or a designee, as
verified by the following signature."

Sincerely,

rM!'v-ijF^ ^`^"^R't^''ti
T^le

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control



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 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(sj, 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 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 if 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 Iimits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann July 20. 1995
Prepared By Date
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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.: LK4.903

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 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

• 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

f)tr.)^



Lockheed Analytical Services Log-in No.: L4903
Quotation No.: Q40000.0-B

SAF: 895-069
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. 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

• 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 outsidethe 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

^! r^ 8



Lockheed Analytical Services Log-in No.: .L4903

Quotation No.: 0400000-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 contrbl 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

Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed
(SOP), LAL-91-SOP-0108. The samples were
problems were encountered during analysis.
analyses were performed.

using standard operating procedure
analyzed in workgroup 25334. , No

All QC criteria were met, and no re-

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-analyse's 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 analyzedin workgroup 25332. No problems were encountered during
analysis. All QC criteria were met, and no re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91 -SOP-01 96. The samples
were analyzed in workgroup 25333. No problems were encountered during analysis.
All QC criteria were met, and no re-analyses were performed.

n(I g



Lockheed Analytical Services

Liquid Scintillation Counter

Analytical Method Carbon-14

Log-in No.: L4903
Quotation No.: 0400000-8.

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

SDG No.: LK4903

The carbon-14 analysis was performed using SOP, LAL-91-S0P-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 te-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. All QC
criteria were met, and no re-analyses were performed.

Yvonne M. Jacoby
Prepared By

August 17, 1995
Date

0 10



Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/921

For Use on the Analytical Data Reporting Forms

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

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

For Routine, Non-CLP Analyses Only - Any constituent that was also, detected in the

C associated blank whose concentration was greater than the reporting detection limit

(RDL).

D Presence of high levels of interfering constituents required dilution of sample which

increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Reporting 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, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance

limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

a' 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.

b' The RPD cannot be computed because the sample and/or duplicate concentration

was below the RDL.

Used as footnote designations on the QC. summary form.

0 .11



Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

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).

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

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of inethod-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data. Reporting Forms

* 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.

012



LOCKHEED ANALYTICAL SERVICES '
LOGIN CHAIN OF CUSTODY REPORT (in01)

Jul 13 1995, 04:23 pm

Login Number: L4903
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4903-1' B0G864
TEMP 4
Location: RFGO1-43G
Water 1 S SCREENING

L4903-2, .,. . BOG864'
TEMP 4
Location: RFG02-23A
Water 1 S 6010 ICP METALS

L49'03-3 .. , B0G86'4
TEMP 4
Location: RFG02-23A
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

L4903-4 . BOG864
TEMP 4
Location: RFG02-23A
Water 1 S 180.1 TURBIDITY

L4903-5', .,. B0G86'4
TEMP 4
Location: 157
Water 1
Water 1
Water 1
Water 1

L4'903'-6
TEMP 4'
Location: 157

i,l aTI7L-R.5 13'-JIIE;-95 17-AUG-95

Ho1d:07-JAN-96

Il-JLfL-9'.5 X3.^7EIT-95 ;','.17-AUG-95

Ho1d:07-JAN-96

1I-.TUL-95 7.3,:.JUL-9.5

Ho1d:08-AUG-95
Ho1d:08-AUG-95
Hold:13-JUL-95
Hold:13-JUL-95
Hold:13-JUL-95
Ho1d:08-AUG-95

T1,JISL-55 1'3^SU2 -96

Hold:13-JUL-95

. , 1T JLJL-9,5 13=JUL-95

S GAMMA SPEC LAL-0063 Ho1d:07-JAN-96
S GR ALP/BETA LAL-0060 Ho1d:07-JAN-96
S SR-90 LAL-0196 Ho1d:07-JAN-96
S U-ISOTOPIC LAL-0108 Ho1d:07-JAN-9.6

BOG864 I1-JUL'=95 13,-J[JL-95

17-AUG-95

17-AUG-95

17rAUG-95

17-AUG-95

L4903-7. BOG86'4 ;:; I1-7t1L.=9,5 13,=JIIL.,.95 ;;;, '17-AUG-95
TEMP 4
Location: 157

L4903-8.". BOG864 11,-JUL-qS 7.3;,-JiJL;-95 .17-AUG-95
TEMP 4
Location: 157

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

Jul 13 1995, 04:23.pm

Login Number: L4903
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4903-9 BOG864. 11-JUL-95 13-JUL-95
TEMP 4
Location: 157

L4903-10 30G86,4 11-JUL-95 13-JUL-95
TEMP 4
Location: 157

L4903-11 BOG864 ' :. 11-JUL-95 13-JUL-95
TEMP 4
Location: 157
Water 1 S C-14 LAL-0209 Ho1d:07-JAN-96
Water 1 S TRITIUM(H3) LAL-0066 Ho1d:07-JAN-96

L4903-12 BOGS65 11-JUL-95 13-JUL-95
TEMP 4
Location: RFG02-23A
Filt H20 15 S 6010 ICP METALS Hold:07-JAN-96

L4903-13 REPORT TYPE 13-JUL-95 13-JUL-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

17-AUG-95

17-AUG-95

17-AUG-95

17-AUG-95

17-AUG-95

Page 2

Signature:

Date:



Page I ofI

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

q Pnor ty,
Colledor Company Contact Telephone

N Normal
- K, D- LQk- It. E. Peterson (509) 372-9638

Project Designation Sampling Location SAP No.

100-KR-4 Groundwater Sampling - Round 8 l00 K B95-069

Ice Chest No. Field Logbook No. Method of Shipment

JeML- F, F L
f) Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.

I.oekheed w`is-o -03.0r_1 - 90 a9o563u 35H
Possible Sample Hazards/Remarks Preservation

HNO, Cool4°C Coo14"C HNOs Cool4'C Cool4°C HNO,

Type of Container
G G PIG P/G G' PIG - G

No. of Container(s)
I 1 1 6 1 1

Special Handling and/or Storage
Volume

Maintain samples between 20C and 6°C. 500mL 500mL 250mL IL IL 20mL 500mL

ICP A01m' 0^ - Tarbidity oiOL `vpba. T7i6um, Activity ICP
Metals -

P. Cl, so„ rnoss Ben, C-14 Sran Metals -
SAMPLE ANALYSIS TAL ppo

, N%,
rt3a, ^go, TAL

(Unfilter- aammz spee (Filtered)

ed)

Sample No. Malrix• Date Sampled Time Sampled

BOG W O _S64 o / -

BOG 4,15- W 0

SPECIAL INSTRUCTIONS MMU'
CIIAIN OF POSSESSION Sign/Print Names

S - 5uii

Reli mshed By Dat mef, R iv -rr2 Date/Time Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA sE - so^s
lidSO - S°

r^dv 180.1 is being requested for information only. The ERC Contractor acknowledges that .
.

^ - 5^ °

Ey _ F^at tme
j

ecwved By
/SVXA

Date^me
the 48-hour holding time will not be met. o_ oeu

w 'V '7-12- The Activity Scan is for all sample numbera listed on this chain of custody. t^iS - Airmw, s,aa
linquishe By DatefDme Received By Date/Time uc- DnM Vy„u,

T - Tuak '
WI - WWe

inquished By DzlePlime Received By Date/Time - '-. ^' - v4a,kn
x-our,

,BORATORY ReceivAed By /'^ 750e t n Uateflime

SECTION
/Tl/^i1^'I wS^^ Sri-.14 L'^,t S ^.rrXr r.., . 7'^ 3`13 (G 5^ 3 0



WHC-S0W:93-0003
Revision 4

3. Sample temperature -I c .

4. Vermiculite/packing materials is Wet [] Dry pC]

5. Each sample is in a plastic bag? Yes [^] No []

6. Sample holding times exceeded? Yes [K] No []

rQJ^^19946J4354SAMPLE CHECK-IN LIST ^. `

Date/Time Received: 7-(3- 95- SDGi:

Work Order Number: s,T,Q SAF i: /3`^j S_ G^9

Shipping Container ID: $^t l - i, y y Chain of Custody /

1. Custody Seals on shipping container intact? Yes (k] No []

2. Custody Seals dated and signed? Yes No []

7. Samples have:
tape

=custody seals

8. Samples are:
in good condition
broken

hazard labels
appropriate sample labels

leaking
have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes[jj No [ ]

Notes:

Sam le Custodian/Laboratory4/1/4s Date: -/ -
^a)Ce0

-TrhVviieti To: On ?-J ]-5 S BY o
Acu 7 -ij ys

33

01"

c--?1_^ s-iL



LOCKHEED

Sample Login .
Login Review Checklist

Lot Number Z- 1-/ to I

MART//Y

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist-to ensure
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 login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

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

6. Are samples logged in according to LAS batching
procedures?

LOG CHAIN (^F

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

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

pnmary review signature date

YES NO N/A Comment

-YI - -

-^- - -

-^ - -

^ - -

^ - -

^ - -

YES NTQ N/A Comment

--Y - -

- - ^

YES N^( N/A Comment

/J^.^
01£

secondary review signature date

C7^31`/t



Lockheed Analytical Services

Sample Receiving Checklist
Client Name: ^ nPt f. ^ .4.-r o _ ^_, Ir1oi1 Job No. Cooler ID: 19_.. P

Page I of

COOLER CONDITION UfON RECEIPT

Temperature of cooler upon receipt: yc

temperature of temp. blank upon reaeipt:

Yea No • Comments/Discrepancica

custody sealsintact

chain of custody present

blue ice (or equiv.) preaeadfrozen

rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yea No 't:ommmu/Discrepmdea

all bottles labeled

samples intact

proper container used for sample typo

sample volume sufficient for andysis

proper prcs. indicated on the COC

VOA's headspace

are samples bi-phasic (ff so, indicate sample ID'S):

MISCELLANEOUS ITEMS

Yes No ^ Commeata/Discrepaneiea

samples with short holding timu ti ' ^ f vvPP-

samples to subcontract '

ADDITIONAL COMMENTS/DISCREPANCIES

Completed by / date:

Srnt to the client (datdinitials): *4 Client's siguetttre upon receipt:

Naru rooract the sppropriRa GSR ofsay dbcmpaeies lmmodiardy cyea mceipt

.r : pk:&,e mriew this iaformatka sodttmm rL keaEaille to rbe apptopri,fo C:SR (!D2)362-d1f6

O
!^ t+

-- versi0n 2.0 (11/11/94)
^^



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

B0G864 - L4903-1 Water SCREENING -
L4903-2 Water 6010 .ICP METAL'S =
L4903-3 Water 300.0 CHLORIDE -
L4903-3 Water 300.0 FLUORIDE-
L4903-3 Water 300.0 NITRATE -
L4903-3 Water 300.0 NITRITE -
L4903-3 Water 300.0 PHOSPHATE-
L4903-3 Water 300.0 SULFATE-
L4903-4 Water 180.1 TURBIDITY
L4903-5 Water GAMMA SPEC LAL-0
L4903-5 Water GR ALP/BETA LAL-
L4903-5 Water SR-90 LAL-0196 -
L4903-5 Water U-ISOTOPIC LAL-0
L4903-11 Water C-14 LAL-0209 -
L4903-11 Water TRITIUM(H3) LAL-,

B0G865 - L4903-12 Filt H20 6010 ICP METALS_

REPORT TYPE - L4903-13 Water EDD - DISK DEL-
L4903-13 Water INORG TYPE 4A RP
L4903-13 Water RAD RPT TYPE 4F

02C

?J^^lC 7l



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: B0G864 fDate Collected: 11-JUL-95

Matrix: Water fDate Received: 13-JIIL-95 -.f

fPercent Solids: N/A f

Constituent

,:..., , . ,...., :..:

Units

.........,.

Method

..,.

Resuft
'

....

Project
Reporting

.„.

Data^
OuallfiehEsS

Date
Analyzed

.... .

tAS
8atchflD

. ..: .

<.LAS
Sa,mpteff^,^;'

... ...,. .

Turbidity NTU 180.1 0.00 N/A H 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 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 H8 17-JUL-95 25267 L4903-3

Sulfate mg/L 300.0 21. 0.10 17-JUL-95 25268 L4903-3

0 ZL



Lockheed Analytical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

'm Anatysis Date. 0t^119se (Pdntl „lyst tVa

t( !'Nam LAL 68tch ID :̂esn ,.
yr N^

(n5t(Umelltshcd
^

c<n3'

< sciiptiD°
""

Yes
te''

No
-st; ^s'.sSrE'^,, 3£^y. ty.^L

^^otnmeritsA ^3on ,,^;es_„ n^ . a

Completeness Review
1. Was required method/SOP followed?

3

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

,

3. Are al nonconformities in the raw data noted and/or
explained?

4. Were all the client samples analyzed for all constituents

and QC as specified on the LAL Bench Sheets?
s^....nt^ Rc<^6.ca aT ar

Data Quality Assessment
6. Were samples properly preserved and analyzed within the ^ 3 kR^:

method-specified holding time?

6. Are instrument calibration criteria met? 3

7. Are Initial 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 spike and/or matrix spike duplicate ( if required) r

recovery data within criteria?

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria? 3

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL /D(s1: SV Itla1s:
L49o3-3

14. Has the status been updated in the ACSt 3

Notes and comments:

414 ^// 91 SS 0 4 ^
na! t's Sfgnature/Date Secondary Reviewer's Initials/Date



LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL

DETERMINATION OF CHLORIDE BY METHOD 300.0 (IC)

CALIB. DATE: 7/17/95

LAL BATCH: 713-BH CALIB. TIME: 9:23

CALIB. CURVE: QUADRATIC R SQUARED: 0.99994

STANDARD DATA

INTERCEPT: -4.960

LINEAR COEFF.: 1.548E-04

QUADRATIC COEFF.: -3.275E-13

MANUFACTURER: EMSCIENCE LOT NUMBER: 33210335

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 20 ug/L 187332

AUTOCAL3 20 ug/L 120604

AUTOCAL4 60 ug/L 529372

AUTOCAL5 100 ug/L 5558.30

AUTOCAL6 1000 ug/L 6578974

AUTOCAL7 5000 ug/L 34908736

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVL 1000 ug/L 967 ug/L 97 %

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB 2:6 ug/L U

L/D

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVL 1000 ug/L 994 ug/L 99 %

CCVL 1000 ug/L 945 ug/L 95 %

CONTINUING CALIBRATION BLANKS

SAMPLE ID FOUND FLAG

CCB <10.0 ug/L U

CCB 4W ^1e0'Ug/L U.
. K"ez^^rlq3 ' .
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW 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: 0.99999

STANDARD DATA

INTERCEPT: 0.279

LINEAR COEFF.: 6.821E-05

QUADRATIC COEFF.: - 2.093E-13

MANUFACTURER: BAKER LOT NUMBER: D10718

STANDARDID ' CONCENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 6 ug/L 126426

AUTOCAL3 6 ug/L 76104

AUTOCAL4 15 ug/L 204092

AUTOCAL5 30 ug/L 406704

AUTOCAL6 300 ug/L 4457504

AUTOCAL7 1500 ug/L 23710788

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVL 300 ug/L 294 ug/L 98 %

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB <2.0 ug/L U

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVL 300 ug/L 293 ug/L 98 %

CCVL 300 ug/L 296 ug/L 99 %

CONTINUING CALIBRATION BLANKS

SAMPLE ID FOUND FLAG

CCB Y,,, Z2•o ^O'ug/L U

CCB N°^M L2:Cug/L U .

o 2 I



LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL
DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC)

CALIB. DATE: 7/17/95 INTERCEPT: 0.391

LAL BATCH: 713-BH CALIB. TIME: 9:23 LINEAR COEFF.: 6.347E-05

CALIB. CURVE: QUADRATIC R SQUARED: 0.99999 QUADRATIC COEFF.: -1.500E-13

STANDARD DATA

MANUFACTURER: FISHER LOT NUMBER: 916724

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 5 ug/L 105264

AUTOCAL3 5 ug/L 64936

AUTOCAL4 12.5 ug/L 200190

AUTOCAL5 25 ug/L 344636

AUTOCAL6 250 ug/L 3973384

AUTOCAL7 1250 ug/L 20702312

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVL 250 ug/L 245 ug/L 98 %

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB <3.0 ug/L U

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVL 250 ug/L 246 ug/L 98 %

CCVL 260 ug/L 247 ug/L 99 %

CONTINUING CALIBHATION BLANKS

SAMPLE ID FOUND FLAG

CCB <3.0 ug/L U

CCB <3.Oug/L U.

OZC



LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL
DETERMINATION OF SULFATE BY METHOD 300.0 (IC)

CALIB. DATE: 7/17/95 INTERCEPT: 2.212

LAL BATCH: 713-BH CALIB. TIME: 9:23 LINEAR COEFF.: 2.059E-04

CALIB. CURVE: QUADRATIC R SQUARED: 0.99999 QUADRATIC COEFF.: -1.999E-13

STANDARD DATA

MANUFACTURER: FISHER LOT NUMBER: 942865

STANDARDID ' CONCENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 40 ug/L 273972

AUTOCAL3 40 ug/L 202036

AUTOCAL4 100 ug/L 466014

AUTOCALS 200 ug/L 8418,96

AUTOCAL6 2000 ug/L 9806530

AUTOCAL7 10000 ug/L 51095758

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVL 1000 ug/L 985 ug/L 99 %

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

IC8 <30.0 ug/L U

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVL 2000 ug/L 2092 ug/L 105 %

CCVL 2000 ug/L 2017 ug/L 101 %

CONTINUING CALIBRATION BLANKS

SAMPLE ID FOUND FLAG

CCB <30.0 ug/L U

CCB -Z2-T-ug/L U, .
^`eT)^t195 '
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - HIGH LEVEL

DETERMINATION OF CHLORIDE BY METHOD 300.0 (IC)

CALIB. DATE: 7/17/95 INTERCEPT: 2.012

LAL BATCH: 713-BH CALIB. TIME: 9:23 LINEAR COEFF.: 7.124E-07

CALIB. CURVE: QUADRATIC R SQUARED: 0.99954 QUADRATIC COEFF.: -7.564E-18

STANDARD DATA

MANUFACTURER: EMSCIENCE* LOT NUMBER: 33210335

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 5 mg/L 36132931

AUTOCAL2 10 mg/L 75759594

AUTOCAL3 25 mg/L 187458097

AUTOCAL4 75 mg/L 688410714

AUTOCAL5 150 mg/L 1458979400

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVH 50 mg/L 50.83 mg/L 102 %

INITIAL CALIBRATION BLANK (See lowdevel calibration summary sheet)

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVH 50 mg/L 50.70 mg/L 101
%CCVH50 mg/L 50.96 mg/L 102 %

CONTINUING CALIBRATION BLANKS (See 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 INTERCEPT: 0.443

LAL BATCH: 713-BH CALIB. TIME: 9:23 LINEAR COEFF.: 5.361 E-08

CALIB. CURVE: QUADRATIC R SQUARED: 0.99962 QUADRATIC.COEFF.: -4.318E-19

STANDARD DATA

MANUFACTURER: BAKER LOT NUMBER: D10718

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 1.5 mg/L 24034137

AUTOCAL2 3 mg/L 51196780

AUTOCAL3 7.5 mg/L 120572455

AUTOCAL4 22.5 mg/L 417112098

AUTOCAL5 45 mg/L 835986174

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLEID TRUE VALUE FOUND RECOVERY

ICVH 15 mg/L 15.31 mg/L 102 %

INITIAL CALIBRATION BLANK (See lowdevel calibration summary sheet)

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVH 15 mg/L 15.55 mg/L 104 %

CCVH 15 mg/L 15.40 mg/L 103 %

CONTINUING CALIBRATION BLANKS (Sea iow-level calihration summary sheet)

031



LOCKHEED ANALYTICAL LABORATORY

CALIBRATION SUMMARY - HIGH LEVEL
DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC)

LAL BATCH: 713-BH

CALIB. CURVE: QUADRATIC

STANDARD DATA

MANUFACTURER: FISHER

CALIB. DATE: 7/17/95

CALIB. TIME: 9:23

R SQUARED: 0.99954

LOT NUMBER: 916724

INTERCEPT: 0.402

LINEAR COEFF.: 5.321 E-08

QUADRATIC COEFF.: -9.497E-18

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 1.25 mg/L 20257792

AUTOCAL2 2.5 mg/L 43071456

AUTOCAL3 6.25 mg/L 101271878

AUTOCAL4 18.75 mg/L 373225638

AUTOCAL5 37.5 mg/L 815326272

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVH 12.5 mg/L 12.52 mg/L 100 %

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

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVH 12.5 mg/L

CCVH 12.5 mg/L

12.71 mg/L 102 %

12.52 mg/L 100 %

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheet)
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LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - HIGH LEVEL
DETERMINATION OF SULFATE BY METHOD 300.0 (IC)

LAL BATCH: 713-BH

CALIB. CURVE: QUADRATIC

STANDARD DATA

MANUFACTURER: FISHER

CALIB. DATE: 7/17/95

CALIB. TIME: 9:23

R SQUARED: 0.99959

LOT NUMBER: 942865

INTERCEPT: 3.292

LINEAR COEFF.: 1.698E-07

QUADRATIC COEFF.: -1.108E-17

STANDARDID ' CONCENTRATION RESPONSE

AUTOCALI 10 mg/L 50600034

AUTOCAL2 20 mg/L 105738536

AUTOCAL3 50 mg/L 254546738

AUTOCAL4 150 mg/L 928638546

AUTOCAL5 300 mg/L 2008736694

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVH 50 mg/L 50.02 mg/L 100 %

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

CONTINUING CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVH 100 mg/L 102.58 mg/L 103 %

CCVH 100 mg/L 101.81 mg/L 102 %

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheet)
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LOCKHEED ANALYTICAL LABORATORY
QUALITY CONTROL DATA SUMMARY
LABORATORY CONTROL SAMPLE (LCS) - LOW CONCENTRATIONS

LAL BATCH: 713-BH

LABORATORY CONTROL SAMPLE (LCS)

LCS ID ANALYTE TRUE FOUND RECOVERY

LCSL CHLORIDE 1000 ug/L 964 ug/L 96 %

LCSL NITRITE-N 300 ug/L 303 ug/L • 101 %

LCSL NITRATE-N 250 ug/L 244 ug/L 97 %

LCSL SULFA`fE 1000 ug/L 984 ug/L 98 %

LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUP)

LCS ID ANALYTE TRUE FOUND RECOVERY

(No low-concentration Laboratory Contral Sample duplicate)

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON

ANALYTE LCS LCS-DUP RPD FLAG

(No low-concentration Laboratory Control Sample duplicate)
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LOCKHEED ANALYTICAL LABORATORY
QUALITY CONTROL DATA SUMMARY
LABORATORY CONTROL SAMPLE (LCS) - HIGH CONCENTRATIONS

LAL BATCH: 713-BH

LABORATORY CONTROL SAMPLE (LCS)

LCS ID ANALYTE TRUE FOUND RECOVERY

LCSH CHLORIDE 50.00 mg/L 51.11 mg/L 102 %

LCSH NITRITE-N 15.00 mg/L 15.13 mg/L 101 %

LCSH NITRATE-N 12.50 mg/L 12.42 mg/L 99 %

LCSH SULFATE 50.00 mg/L 50.12 mg/L 100 %

LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUP)

LCS ID ANALYTE TRUE FOUND RECOVERY

(No low-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)

03C



LOCKHEED ANALYTICAL LABORATORY
QUALITY CONTROL DATA SUMMARY
METHOD BLANK

LAL BATCH: 713-BH

LABORATORY CONTROL SAMPLE (LCS)

LCS ID ANALYTE FOUND FLAG
FILTERED BLANK CHLORIDE L(o --1:4'Gg/L aw,,,tjjs U

FILTERED BLANK NITRITE-N <2.0 ug/L U

FILTERED BLANK NITRATE-N <3.0 ug/L U

FILTERED BLANK SULFATE <30.0 ug/L U
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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.OQ mg/L 12.51 mglL 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

LCS ID ANALYTE SPIKE DUPLICATE RPD FLAG

(No matrix spike duplicate)
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LOCKHEED ANALYTICAL LABORATORY

QUALITY CONTROL DATA SUMMARY

DUPLICATE SAMPLE ANALYSES

LAL BATCH: 713-BH

DUPLICATE SAMPLES

SAMPLE DUPLICATE

LCS ID ANALYTE RESULT SAMPLE RPD FLAG

L4903-3 CHLORIDE 31.69 mg/L 32.19 mg/L 2%

L4903-3 NITRITE-N ' <2.0 ug/L (U) <2.0 ug/L (U) b

L4903-3 NITRATE-N 2.50 mg/L 2.51 mg/L 1%

L4903-3 SULFATE 20.83 mg/L 20.94 mg/L 1 %

0 3£



LOCKHEED ANALYTICAL LABORATORY
CALIBRATION SUMMARY - LOW LEVEL
DETERMINATION OF FLUORIDE BY METHOD 300.0 (IC)

CALIB. DATE: 7/17/95 INTERCEPT: -4.427

LAL BATCH: 713-BH CALIB. TIME: 9:57 LINEAR COEFF.: 6.330E-05

CALIB. CURVE: QUADRATIC R SQUARED: 0.99995 QUAtlRATICCOEFF.: -9.740E-14

STANDARD DATA

MANUFACTURER: BAKER LOT NUMBER: D13143

STANDARDID - CONGENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 20 ug/L 322011

AUTOCAL3 20 ug/L 318229

AUTOCAL4 50 ug/L 1309254

AUTOCALS 100 ug/L 1423150

AUTOCAL6 1000 ug/L 16257752

AUTOCAL7 5000 ug/L 92109900

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID 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/L 99 %

CONTINUING CALIBRATION BLANKS

SAMPLE ID FOUND FLAG

CCB • , f1•9:^ug/L U
^ IA fe1^16^9t , '.
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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 INTERCEPT: -6.208

LAL BATCH: 713-BH CALIB. TIME: 9:57 LINEAR COEFF.: 2.270E-04

CALIB. CURVE: QUADRATIC R SQUARED: 0.99998 QUADRATIC COEFF.: - 3.968E-13*

STANDARD DATA

MANUFACTURER: EMSCIENCE LOT NUMBER: 32038210

STANDARDID CONCENTRATION RESPONSE

AUTOCALI 0 ug/L 0

AUTOCAL2 40 ug/L 203360

AUTOCAL3 40 ug/L 157318

AUTOCAL4 100 ug/L 626264

AUTOCAL5 200 ug/L 828670

AUTOCAL6 2000 ug/L 8973380

AUTOCAL7 10000 ug/L 48116550

INITIAL CALIBRATION VERIFICATION STANDARD

SAMPLE ID TRUE VALUE FOUND RECOVERY

ICVL 1000 ug/L 1956 ug/L 196 %

INITIAL CALIBRATION BLANK

SAMPLE ID FOUND FLAG

ICB <2.0 ug/L U

CONTINUINO CALIBRATION VERIFICATION STANDARDS

SAMPLE ID TRUE VALUE FOUND RECOVERY

CCVL 2000 ug/L 1927 ug/L 96 %

CONTINUING CALIBRATION BLANKS

SAMPLE ID FOUND FLAG

CCB f,2:0Ti9/L U

olbti>=
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LOCKHEED ANALYTICAL LABORATORY

QUALITY CONTROL DATA SUMMARY
LABORATORY CONTROL SAMPLE (LCS) - LOW CONCENTRATIONS

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 }B66-ug/L 1963 ug/L • AaBro/a %•21
2W (^ ^

LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUP)

LCS ID ANALYTE TRUE FOUND RECOVERY

LCSLDUP FLUORIDE 1000 ug/L 1066 ug/L 107 %

LCSLDUP ORTHO-PHOSPHATE -1-BBB•ug/L 1953 ug/L q1h1
2ar f^

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON

ANALYTE LCS LCS-DUP RPD FLAG

FLUORIDE 962 uglL 1066 ug/L 10 %

ORTHO-PHOSPHATE 1963 ug/L 1953 ug/L 1 %

Ja(•d1t
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CLP

1 CLIENT IDNO.
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. -Contract:,BECHTEL-HA
I BOG865

Lab Code: LOCK Case No.: 713BHD SAS No.: SDG No.: LK4903

Matrix (soil/water): WATER Lab Sample ID: L4903-12

Level (low/med): LOW_ Date Received: 07/13/95

o Solids: 0.0'

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

CAS No.' Analyte Concentration C Q

7429-90-5 Aiuminum 29.0 II
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
7440-47-3

Calcium
Chromium

67100
3.0 U

_E

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 12.0 U
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 13700
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassi.um 5400
7782-49-2 Selenium 94.7 E
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 7770
7440-28-0 Thallium 82.1 B
7440-62-2 Vanadium 6.6 B
7440-66-6 Zinc 4.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

M

P
P
P
P
P
P
P
P
P
P
P
P

P
P
P-
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
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CLP

1 CLIENT ID NO..
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S.
BOGS64

Contract:•BECHTEL_HA I I

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 Concentration C Q

7429-90-5 Aluminum 29.0 U
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3 Barium 28.4 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium 56700
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 23.4 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 11800
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4730 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 6720
7440-28-0 Thalliuu 50.0 U
7440-62-2 Vanadium 8.4 B
7440-66-6 Zinc 4.8 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After:. CLEAR_

M

P
P
P
P
P
P
P
P
P
p
P
P
P
P
P
P
P
P
p
P
P
P

Texture:

Artifacts:

FORM I - IN
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Lockheed ArialyJfcal Labomtory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyst Name lPtlntl. Mike Nys ; Analysu Date 7l14/9S

ClienttslNamei Bech4et"Haiiford A:At BatcEi.IR: ; i

Method Na 1130.1 1 Turbidity lnatrumertt: HF DRTtOtlB

Description ; Yes No C$mments

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
explained? 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

method-specified holding time?
X

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 blank 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 precision data within criteria? X

12. Are laboratory control sample data within criteria? X

13. Has spike verification been performedadequately?
X

LAL /Dfsl:
L4903-4

SVP/n̂itia/ -̂

14. Has the status been updated in the ACS? X

Notes and comments:

Sec ndary Reviewer's Initials/Date

IMrIMW 0C-02i{ H:W^n^K\MW^bcMklro



Lockheed Analytical Laboratory
Metals Analytical Data

Technical Review Checklist
(Analyst)

Analyst Name lPrrntl: satapr,^ L:ad,ter Instrument TsA tcRp 61-C Method: cxt/aoro.

Batch Number Client Name Code Comments aaKn ai+«t
IneluCatl YM

nca
vpdsttl YM

7/7.11\ I¢i'Vn.* IZ CdC. tif, Ln 1 ; Pah:.t^ ^

13 8'I^D 3schtrl or J'^' ft^.ticl N 4

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

Dascription Yes NO Commatros

Complstanass Raviaw

1. , Were the standard operating procedures ( SOP) foilowed7 /

2. Are all raw data available and labeled properly ( e.g., methods used,
units, sample IDs, dilution factors, reruns)7 ^

3. Are all abnormalities in the raw data noted and/or explained? /

4. Were all the client samples analyzed for all constituents and QC as /
specified on the LAL Bench Sheets?

Data Qualiry Assasamant
5. Was the sample properly preserved and analyzed within the method- /

specified holding time?

6. Were the instrument calibration criteria met? /

7. Are the initial and continuing calibration verification samples data
bracketing the samples of interest within criteria?

/

8. Are the brackatinp idtiai and continuing calibration blank data within Ic6 / ccBs Fnt/.A ISr N%• aAt&.wK

criteria? 3 «nso..:.^.d Wi*1. Nt.

9. ForlCP On/y: Are tlw intarfarsnos check standard recovery data within
criteria?

Notes and comments: {t s q„.J s l̂ asay. el l4l '* h; 1. /

:i .r.rro n.:t .

i* R.ow.) sis nv 4or i ctve Yo Ce C .:Isres.

lvefe ! C. Sb ore ^ A.d 6 ^ IECS - Co 94 wh.at s[./d be rl.e/ wl vi wn" nM-

'F 1w l- Y-' .- GW//
I eattlly, to tM baat ofmy Aotow/adyss thK tM dan ans aowptabNAnd In cempPsaw tvhlt thslabarstory pa/rir and ri'wnt nquaats,
excapt as aotad abow,

_ _ ^w^ ` • "^ //Tv/9f . ^^,p-t ^
Analyst Signature/Date Secondary Reviewer 1 tials/Date

19°



EMEMEMINOMMEMMMOMMUMMi"

^„^todrfieed

ICP RUN LOG

Date: ^ ^• 95 Start 71Dle: C2.54

Analyst: L.,,a..ar End TYste: 09:00

Serssrtivity Check (lo ppwer. 1 lo ppw a.): z-a s

ICP FTrk Folder. 1145 9BA, oDF

H QC REFERENCE PAGE: 3V

BATCH # COMWNTS

12 IE'Qqrt;nW - rea^nol si e 'ct Per N. dwib tC8 /CCQ {`o;lare3

^ i D cs .^ . n

le f^t9

/ _ _ _
- - - _ -

^ ANALYST: DATE: e r i^s

The sample loadins EttM are kept in a 3-ring binder next to the irtstrn+nent and will be bound as needed.

^

REPIEWER DATE.•

LAL-95-LOG-0733

Page 000151
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^

^
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^

^

^

^

^

^

r

ICP RUN LOG - QCREFERENCE PAGE

306

^ SOURCE LOT NUMBER PREPARATION
DATE

EXPIRATION
DATE

Ic• NIST/I ie r.tyK 9SOH7>fl 7 9 1/9S

miCV Nlsr 611(i z4 4/ 1/96

CR` / P^ M C VfAfVK3 9SIIQ 4 /IZE'195- 9 1 96

ICSA 11 41oIfl96417 4/1 /96

ICSAB 'I 91o 1816433 - / 1/95

STD A 9606a. Jl9S 4/ /95

STDB n 460Y394 3 1 /b Yr 9 1 95

* 2t!.t saxcs.

SPI%EA N^ r ures 95o8y So/95 9 1/95

SP= B Pinsmo-CFsm.ASSCC _ 9101876o27 - z /sb/46

SPIKE C Iner .>.+:^'J^..tvrez 9SO89 /,TO/9S ^

AFCEE Sc:ke it 5133 6/3/9t 4/1 45

Tcw ika o IIa ^/se 9S /^/q5

Page pnpand by.

Revfewer.

DO1o: or S/95

Dntc:

LAL-95-LOG-0733

_Page 000306 20



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD) . , ,

Client Sample ID: BDG864 LAL Sample ID: L4903-5

Date Collected: 11-JUL-95 Date Received: 13-JUL-95

Matrix: Water Login Number: L4903

Constisuen.g,,,r,. .:..^:; .,,., Ifriatyxed ;sa}qfI „,,,,,; ,yj,,,, lt.c,;luaiy,'^,[•rar„^ `;i4DA , `, ;,!'oata4ual

nitAc-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. 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
Pb-212 24-JUL-95 GAMMA SPEC LAL-0063 25331 6. 11. 15. pCi/L
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
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
Totat 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-ISOTOPIC LAL-0108 25334 0.131 0.087 0.079 pCi/L
U-238 04-AUG-95 U-ISOTOPIC LAL-0108_25334 2.04 0.34 0.096 pCi/L

Page 2



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01) •

Bechtel Hanford, Inc. * Richland, WA

,BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOG864 LAL Sample ID: L4903-11

Date Collected: 11-JUL-95 Date Received: 13-JUL-95

Matrix: Water Login Number: L4903

Constituent AndyZ^ed or MPA >s::Datd4udt Unis•^.'..

C-14 26-JUL-95 C-14 f,AL-0209_25323 2090 180 98.
H-3 29-JUL-95 TRITIUM(H3) LAL-0066 25330 101000 4200 260

pCi/L
pci/L

413
Page 3



Qie. ^9 Ak3 ^q91

•'`^-^`° ^lational ^fngtitute of StanDarDg Sc ^Cecf^no1Dgp
^

THIS IS A PHOTOCOPY OF THE CERTI'FiC;.'

%U.ECtitiCatC WHICH BEING TO YOU UNDER

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide

Source identification

Source description

Source mass

Solution composition

Uranium concentration

Reference time

Radioactivity concentration

Natural Uranium

SRM 4321B

liquid in 5-mL flame-sealed glass
ampoule

ApproAmately 53 grams

Natural uranium in 1-molar nitric

0.01998gg''

1200 EST January 1, 1994'

U-238: 246.7 Bq g"
U-235: 1135 Bq g'
U-234: 237.6 Bq g'

Overall uncertainty

Measuring instrument

U-238: 0.87 percent t'>'
U-235: 0.96 percent
U-234: 1.86 percent

Lk

`^s

Maa spectrometer, silicon surface-barrier
detector, and 4a(a+,8) liquid-scintillation
counter m

Half life U-238: (4.468 ± 0.005) x 10 years (')
U-235: (7.037 t 0.011) x 10' years
U-234: (2.454 ± 0.006) x 10' years

This standard reference material was prepared in the Physa Laboratory, Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD William P. Reed, Chief
February, 1992 Standard Reference Materials Program

'Notes on back 445



- NOTES

Individual uncertainties have the significance of one standard deviation of the mean, or
an approximation thereof. The combined uncertainty is the individual uncenainties
shown below added in quadrature. The overall uncertainty is taken to be three times the
combined uncertainty.

S U UNCERTAINTY

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02

b) uranium atom ratio 0.01 0.07 0.50

c) quantitative dissolution 0.25 0.25 0.25

d) gravimetric measurements 0.10 0.10 0.10

e) half life 0.11 0.16 0.24

Combined uncertainty 0.29 0.32 0.62

x3 x3 x3

Overall uncertain

m SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed

piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the National 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 41r(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 (5.29 t 0.02) x 10'' and 0.963 t 0.003, respectively. ( See the

Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

(3) Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.,

New York (1986).

For further inforrnation pleasecontact Dr. LL Lucas, (301) 975-5546; or J.M. Calhoun, (301)

975-5538.

SRM 4321B
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YOTES

(1) 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. The
overall uncertainty is taken to be three times the combined uncertainty.

Source of uncertaintv

a) original calibration of SRM 960

b) quantitative dissolution

c) gravimetric measurements

d) half life

Combined uncertainty

Overall uncertainty

Uncertainty (z)

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 0.41

0.12 0.13 0.51
* 3 * 3 * 3
0.36 0.39 1.53

(2) SRM 4321 was prepared by quantitatively dissolving a piece of natural
uranium metal (SRH 960) that had been characterized by quantitative
assay and by mass spectrometry.

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

For further information call Larry Lucas at (301) 975-5546.

SRH 4321
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^• UNITEO BTATEB OEPAF7TMENTOF COMMEC7C

National tnatituta of Standarda and Txnnology
'p ^ T 1 ir Gmcn^g. nnxv.eno 2c659

' ' .

Dear Customer:

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety
Data Sheet (MSDS), 432113, U-238 is excluded from
coverage in our regular MSDS system of more than 100 sheets for one or more of the following
reasons:

q The SRM is an article, as that word is defined in paragraph (c) of section
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
use.

2 q The SRM has been determined to be non-hazardous by the National Institute 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 result in
exposure to a hazardous chemical under normal conditions of use.

3 q The SRM is a pesticide or hazardous waste labeled according to regulations issucd

by the Environmental protection Agency.

4 q The SRM is a food, food additive, or drug labeled according to regulations issued

by the Food and Drug Administration.

5 q The SRM is a wine labeled according to regulations issued by the Bureau of
Alcohol, Tobacco, and Firearms.

6 f& The SRM is a radioactive material labeled according to regulations issued by the
Nuclear Regulatory Commission. The Shipper's Declaration form included with
the shipment states chemical form, physical state, and activity of SRM.

7 q The SRM is a tobacco or tobacco product; wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the
Code of Federal Regulations from the provisiotts of that section.

If we can be of assistance to you in regaid to this matter, or any issue related to SRMs, please do

not hesitate to write to me.

Sincerely,

Stanley D. Rasberry
Chief
Office of Standard Reference Materials
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INITIAL STANDARD DILUTION RECORD

Isotope: U-238 I Vendor: NIST

Activity of Standard Received:

Weight of Standard Received (o):

Standard Activity (pCi/fl):

Halflife in Years or Days:

Reference Date:

0.035338 uCi I Vendor I.D. Y

5.3 g LAL I.D.

+03 i/ NIST Traceable 7

+0'9 yrs Certificate #:

1 /1 /92 Receiver's Name:

Date Received:

B

Kevin Free

8/19/93

Balance Verification?: yes

Diluent Used: 1 M HN03

a: Decay Corrected Standard Activity (pCi/p): 8.87E+03 pCi/p

b: Weight of the Source Transferred ( 0): 5.23707 p

c: Total diluted weight ( g): 132.03 0

i: Total Diluted Volume (mL) 128.28 mL

e: Activity of Dilution by Weight (pCi/p) fa • b c 1: 2.845E+02 pCi/p

Calculated Dansitrt of ioYrtfon (Dlmp (c / dl: 1.029E+00 o/mL

i: Activity of Dilutlow by Volurae (pCi/mL) (e • f1: 2.722E+02 pCi/mt

i. Dilution Logbook I.D. N: LAL-93-474-14-1

Prepared By: Preparation Date: 8/20/93

Reviewed By: Review Data:

Purity/Cross Check Performed Check Date:

449



^A NntphookNo. D / I °

ISOTOPE WEIGHT DILUTION RECORD

Isotope: A ' a3 g Vendor: I sT

Total Received Activity: ^1307 f^o

Wt. Received: -5, 3 g

Vendor ID: .7-1

NISTTraceab Y N Cert. # 8

Activity in Units/g: a,q L- 1 8$
457

Activity converted (dpm/g): 1qR o^- dpm/g

Reference Date: TRN I,

Receive Date: &, C9j 1211.3

Halflife (Yrs or days) t% _ ^•u y X'/09 Urs ' Receiver's Name:

-- - ---_.___-__._------------------------------------ ---------------------------------------------------------
PRIMARY DILUTION: Balance wt. check done ( vK '

a: Source activity: 1^ 01 • dpm/g * (if tX =<t00yr decay to prep. date),

b: Wt. of Source transfered: _J5, a 3 7 0`7 g

Diluent used: ) M R1y-10,

o^^ c

c: Total diluted weight: / 3 oZ , b?J g

d: Activity of dilution ( a'b/c): j5'87• / 3 dpm/g ^ y'

/nt q /.
e: Calculated density of solution: ^• 0 ^919 2• g/mL t.rt9a-t .9007 a/mL)

^^^^EJx^,nle.^,6F.0P.cpx.^D
f: Activity by volume =(d"e): to 0q, 3 dpm/mL r m IENOS c, IK/•u

Dilution Log Book ID: AA L- 9.^-^^{7^-^`^ ^

Preparation Date: Preparer's Name.

--------- ----------------------------------------- ----------------------------------------------------------------------------------

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done ( -,-^

Log Book ID of source being diluted: 93 AS`l Zq - I41 -1

a: Source activity: J`^ b' 7. 1 3 dpm/g «( if t'fi =<to0yr decay to prep. date)

b: Wt. of Source transfered: 02 ,^0 0^ i S g

Diluent used: ^ irl H IV ^^

c: Total diluted weight: 9

d: Activity of dilution ( a'b/c): dpm/g

e: Calculated density of solution: 1• o^9 a. g/mL ytra'HNO, =a-^a f .0007 g/mu

f: Activity by volume =(d'e): _^. 5 q dpm/mL 1,,9 eJo

Dilution LogBookID: Q3- Q.>47^ ^1 AJ' o^ ^^ )^•t.t'^

Preparer's Name:^Q
Preparation Date: -12 93

^,^,q^ 450
Reviewed By : r ^ Review Date:^



p[iOJECT u G^ ^ Contin_ec From Page

^

----' ' ------------------
:

SECONDARY/WORKING LEVEL
STANDARD-DILUTION' RECORD

II Dilution Source Information .' II

Isotope:

Barcode Number

Vendor or Certificate I.D. # of Parent Stand6rd:

Diluted Source Logbook J.D. #:

Balance Verification?:

Diluent Used:

'Diluent:

'Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

Total Volume of Dilution:

e: Activity of Dilution ( a ' b/ cl:

Activity of Dilution (a ' b/ d):

Dilution Logbook I.D. #:

C(-23g

q3-47y-^4^ - I

^M oz

2^z• 2^oC,- ^Mt.

g

/V/ A
NA

JI•`12 ^
jy 67^' g/- ).

Prepared By: Preparation Date:

Reviewed By: Review Date: 7 1-2. 95'

'If the diluent remains unchanged from the diluent used d:j:.on source, then a weight dit^tion of a volume unit source

can be performed without a density conversion. If th e •:' .• t ch3-;.s , a weighted proporticc density conversion is necessary.

Signed Date Signet pt



pOJECT_
^------

CALIBRATION OF U-232

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 HNO3 to 500 rnL. 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
COUNTS per 0.5 mL

U-238 GROSS
COUNTS

CALCULATED U-232
VALUE IN pCi/0.5mL

U173195 503.3 573.2 5.01

U273195 439.7 528.5 4.75

U373195 512.2 593.3 4.93

U473195 566.5 646.8 5.00

U573195 504.3 574.3 5.01

U673195 604.3 744.0 4.64

U773195 545.8 610.3 5.11

9.85 pCi ± 0.33
pCi/mL

The value calibrated for this tracer was 9.85 pCi/nil, with a precision of ± 3.3 95

U-232 Logbook Reference,# 94-677-77-1 ^^ ^Zt t(

' Read and Understood By

Signed Date

7_31-KS

7-3i-4 7

. DontirY^ed n F . (^

^

452
Signed Date
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