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TABLE 1:

WHC Sample Number

BOODKS8
BOODL1
BOODM1
BOODL8
BOODM4
B0ODZ4
BOOF18
BOOFO1
BOOF04
B00DZ8
BOOF24
BOODY8
B0ODZ1

200-BP-1 Sample Numbers

PNL ALO Sample Number

90-7067
90-7068
90-7069
90-7070
90-7071
90-7072
90-7073
90-7074
90-7075
90-7076
90-7077
50-7078
90-7079



INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The samples are
all ground water collected in support of Task 7. The analytical procedures
required for analysis were defined in the Test Instructions (TI) prepared by

the PNL 200-BP-1 Project Management Office in accordance with the TPP and the
QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building and 314 Building
200-BP-1 Sample Custodians.

The requested analyses for these samples were cyanide, free cyanide and
ferrocyanide. A complex cyanide result is determined by the difference of the
total cyanide and the free cyanide results. A "ferrocyanide" result is not
obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant. Sample 90-7074 was submitted for Ru-106
analysis and the results will be reported in a separate data package for all
Ru-106 sample data results for this task. The quality control (QC)
requirements for each sample are defined in the test instructions for each
sample. The QC requirements outlined in the procedures and requested in the
WHC SOW were followed. Sample duplicates, methods blank, matrix spikes and
laboratory control standards were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2
through 4) for each analyte or method. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms and one that contains the primary inorganic analytical
data.




CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

'ﬁ\)/n)w'a’}?/u/ S /-9 |

B. M. Gillespie Date
200-BP-1 Project Manager




CYANIDE ANALYSIS RESULTS

Total cyanide analysis was performed-in room 419 of building 325 in the
300 area. Results for Task 7 work package #1 are presented by colorimetric
analysis set in Table 1.

Free cyanide analysis was only required on sample 90-7074. All other
samples in this data package had total cyanide concentrations of less than
20 ug/L, except for sample 90-7067. The test instructions for sample 90-7067
did not require free cyanide analysis where the total cyanide was less than or
equal to 2 ppm (TI-200-1-28). This limit was the limit for Task 6 cyanide
analysis and was reevaluated for later Task 7 samples and found to be too

high. The 1limit was reset at 20 ug/L. This sample has been submitted for
Free CN results.

Sample results for sample and duplicate were below the CRDL of 10 ug/L
except for samples 90-7067, 90-7071, 90-7079, 90-7074 and 90-7075. Duplicate
precision was within the accepted 1imit for all samples except 90-7067
(defined in the CLP manual as one CRDL where the sample or duplicate value was
below five times the CRDL). Results for this sample are suspect due to an
inability to meet hold times because of a failure of laboratory support
facilities. In this case we experienced a loss of the initial sample when a
loss of house vacuum occurred during the distillation run. Vacuum line
failure was traced to clogging of the line by Protactinium sludge, described
in LRB 54026 pages 24-26. The reported 90-7067 and 90-7068 results are from a
split of the sample obtained from Karl Pool and ran on 3/25/91. While sample
values, not sample duplicate values should be taken for calculation of total
cyanide, for the case of 90-7067 the duplicate may be better. This suggestion

is based on obtaining a 98% spike recovery for sample + spike if the duplicate
sample is used for %recovery calculations.

The 12 day hold time specified for cyanide analysis under the CLP
protocol was met except for samples 90-7067, 90-7068, 90-7069, 90-7070 and
90-7071. The hold time was missed by one day for samples 90-7069, 90-7070 and
90-7071. Justification for missing hold times for samples 90-7067 and
90-7068 are described in the previous paragraph.




Sample 90-7079 distillation and analysis was repeated on March 8, 1991
due to poor initial calibration verification (ICV) and spike recovery on March
6, 1991. This latter analysis had a spike recovery of 105.7% and ICV recovery
of 121%.

We changed our sample analysis group size from 6 sample/run to 2
sample/run during this initial data package #1 of Task 7 cyanide analysis
program. The only samples to be reported in a group of 6/run are 90-7079,
90-7075, 90-7076, 90-7077 and 90-7078. As the latter four samples had an
acceptable distillation ICV recovery of 99.7% these samples were not rerun
like sample 90-7079.

recovery is 90% + 9% if the duplicate results is used for sample 90-7067 to
determine the sample + spike recovery (see above). Recovery of cyanide for
laboratory control samples was 103.4% for liquid standard ICV-6. Recovery
value for ICV-6 is based on the spiking of 1 mL of stock standard ICV-6 to

500mL of deionized water and recovery back calculated to the original ICV-6

cyanide concentration. Cyanide found in blank was below stated IDL.

Average spiked sample cyanide recovery was 96% + 29%. This average




TABLE 2: TOTAL CYANIDE ANALYSIS DATA

G3 Sample+ G4 - 1cv

G1 Sample G2 Semple G5 Blank G3 Semple+ G4 - ICV spike sample Flags
Sample ID# PNL Log#  (ug/L) C dup. (ug/L) C %RPD (ug/L) C spike (ug/L) (mg/L) recovery (X) recovery (X) Q Footnote#
........................... ee cmceeemcese sa cmece cemmssmes me  eeeseesasece seesessas  sesssecesece cececscmense  meemmmne  eeeemoeooen
1,2,3, 10 |
BOODKS 90-7067 30.5 67 74.9 59 U 155.9 9.03 138.5 113.3 N, * 4,5
BOODL 1 90-7068 5.9 U N, * 4
BOODM1 90-7069 5.9 U 59 U N/A 5.9 U 95.6 10.4 102.3 110.6
BOODL8 90-7070 5.9 U
BOODM4 90-7071 12.4 5.9 U N/A 5.9 U 100.9 10.4 97.8 110.6 8
BOODZ4 90-7072 5.9 U
BOOF18 90-7073 5.9 U 5.9 U N/A 5.9 U 84.1 9.42 93.3 100.2
BOOFO01 90-7074 385.2
800DZ1  90-7079 59 U 17.7 N/A 59 U 42.3 6.43 41 68.4 N 6,8
BOOF04 90-7075 13.9 5.9 U 9.37 99.7 N
BOODZ8 90-7076 5.9 U N
BOOF24 90-7077 5.9 U N
BOODY8 90-7078 5.9 U N
BOOF11 90-7082 17.8 17.1 4 5.9 U 113.6 11.4 105.7 121.2 7
BOODZ1 90-7079 20.7 9
Mean 96.4 103.4
Std. Dev. 28.8 15.9

Concentration of stock ICV-6 = 9.4 mg/L (In actual practice 9.4 g of cyanide is added to each distillation flask and recovered in 250 mL of NaOH).

Concentration of spike added = 90.6 ug/L.

Contract required detection limit for water = 10 ug/L.

Exceeded contract required hold time due to an "act of god" (see LRD 54026, pages 24-26.)
If the duplicate sample CN value is used a 98X spike recovery is obtained.

Analysis unacceptable due to poor ICV recovery (analysis repeated below).

Sample 90-7082 not part of data set #1 of task 7.
Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL.

Repeat of sample 90-7079 to correct for very low ICV recovery associated with the initial distillation batch.
Used 250 mL of sample per distillation due to limited sample size of 1.5L of total sample.

=2 OBNOWVEWN =
. . .

U = Analyzed but not detected (IDL or less than IDL)
N = Spiked sample recovery not within control limits
* = puplicate analysis not within control limits



FREE CYANIDE ANALYSIS RESULTS

The sample solutions were analyzed by direct injection into an ijon
chromatograph/amperometric detector instrument system according to procedure
PNL-ALO-271, "Procedure for Analysis of Free Cyanide in Water and Solid Sample
Leachates" in the 314 building in the 300 area.

The analysis of free cyanide in water samples was to be performed on
samples whose total cyanide content was found to be greater than 20 g CN/L.
Free cyanide analysis was done for a few samples that were nearing hold time
requirements even though Total Cyanide results were not available and
subsequently found to be below 20 g CN/L.

Chromatograms for samples found to have near zero Free Cyanide content,
revealed a disturbing "negative peak" interference in the cyanide region. The
analyst believes this interference can be eliminated or at least greatly
reduced by a relatively minor adjustment of the chromatographic eluent
composition. Such adjustment has not been tried to date but will be as time
and resources become available. One of the samples with essentially zero free
cyanide content (90-7073) which displayed the largest "negative peak"
interference of all the samples in this set, was used to evaluate spike
recovery. When spiked at nominal 10 ppb CN level, the spike recovery was
found to be only 71% (flagged with "N"). Duplicate spikes at nominal
20 ppb CN, revealed 86 and 83% recoveries.

Upon review of this data set, the average spike recovery was 80% with a
standard deviation of 8% and the average recovery of the standards was 98.5%
with a standard deviation of 1.4%. Thus, the method precision and bias
observed for free cyanide analysis during the analytical session involving
these samples meets the client requirements.

The CLP defined hold times of 12 days from receipt was met for all
samples reported to date.



TABLE 3: FREE CYANIDE ANALYSIS

-------- Xrecovery-----------
J2 --J5-- ------- J3---e- eeieeeo- Jgorooere omeciienn Jé---en SRl N N N
J1 Sample Matrix Sample+ Spike Control Standard Dup. + Spike Dup. + Control
WHC PNL Sample Duplicate Blank Spike Added Std. Added Spike Added Spike Spike std.
Sample 10# Ssample ID# ug/L Flags ug/L XRPD  ug/L ug/L ug/L ppb ppb ug/L ug/L Rec. Rec. Rec. Flags
BOODZ4 90-7072 3 v 0 19.26 19.36 99.5
BOOF18 90-7073 3 v 6.84 9.68 16.1  19.36 7" 83 N
16.58 19.36 86
BOOFO1 90-7074 298
BOODZ4 90-7075 22.5 23.0 2.17
BOOD28 90-7076 3 u 0 9.44 9.68 97.5
BOOF24 90-7077 3 v '
BOODY8 90-7078 3 v
BOODZ1 90-7079 3 v

J1 = SAMPLE
J2 = DUPLICATE SAMPLE
= J3 = SPIKE SAMPLE
© J4 = STANDARD :
J5 = METHODS BLANK
Jé = SPIKE DUPLICATE
CLP Flags ‘
U = Analyzed but not detected (IDL or less than IDL)
N = Spiked sample recovery not within control limits



COMPLEX CYANIDE RESULTS

The complex cyanide results are calculated from the difference in the
total cyanide results and the free cyanide results. A "ferrocyanide" result
is not obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant.

Samples are analyzed for free cyanide based on first determining that the
total cyanide results is greater than 20 ug/L. Samples below 20 ug/L total
cyanide are typically not analyzed for free cyanide to save on analysis cost.

Attempting to perform free cyanide analysis near the Contract Required
Detection Limit of total cyanide is not meaningful.

In this data set, there were only two samples (90-7067 & 90-7074)
requiring free cyanide determination. One of the samples has not been
analyzed for free cyanide content yet. Initial determination of total cyanide
for this sample, 90-7067, was assumed to be <20ug/L which later was found to
be a poor analysis set. This sample, along with 90-7068, were reanalyzed at a
later date due to building vacuum malfunction. The sample has been submitted
for free cyanide analysis. The results will be submitted at a later date for
incorporation into this data report. The other samples analyzed for free
cyanides were analyzed because they were nearing the hold time limit.

11
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(1)

(2)
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TABLE 4: COMPLEX CYANIDE DETERMINATION

Total CN Free CN Complex CN
Sample Sample Sample
Sample ID# ug/L ug/L ug/L (1)
90-7067 30.5 (2)
90-7074 385.2 298 87.0
90-7075 13.9 22.5 0 (3)

Results calculated by subtracting the Free cyanide results from the Total

cyanide results.
Sample results not obtained to date. Will be submitted at a later date.

The results is 0 as the total cyanide and free cyanide results are near
the CRDL of both analytes.




CHAIN OF CUSTODY

conparry Contact -

B.H. FORD Telephone .. 509-376-6465
‘sample Collected by | L. WALKER pate 2f12far Tine | 1330
's'anplbé‘ Locations 200-BP-1

Ice Chest No, -,

Field Logbook and -
page No, - = w7

WHC-V- 4461 [ 593

“Bill of Lading No.

offsite Property No.

Method of Shipment

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

oo D¢\
3, 1L, P, WATER,

Rocieved

-

TOTAL CYANIDE, FREE CYANIDE

1 ea i /gt/tl—‘, ho¥He ~ o

R QAo |V WA%W&

CHAIN OF POSSESSION

Rel inquished by: /ﬂ'—/% Received by: P“"@/M‘d‘/m,- Date/Time: 2/“'/9’
de We /Ker JW . 1725
. RorleyH3utch, i . . -
Relingyished by: 4 e~ | Recejved by Date/Time: 2-13-9 )
-2 - Yl Pl | s
. rey . Carie - . . A—\VA-S_)
Relinqu by: . Received by: Date/Time:
o oA S o LR 1520
Relinquished by: Received by: Date/Time:

B01-002




o Westinghouse - .- ~ : N R ST otT Lt
@ Hanford Campany SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION
_ollector L. 0. Walker Date Sampled Time hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465
Sample Number and Type of Sample .
Numzer Contayi;:\ers P'® | Type of sample® Analysis Requested
BOODZ/ |-, 4ksP —— —Ru=106— -
S 1L, P W Total Cyanide, Free—tyamide

Fieid Information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

"eceived by

Analysis Required __ TOTR S A N R

ROQe TiteSr. Yaon o Scaors Yoae 2L R |

*indicate whether sample is soil, sludge, water, etc. . e
**Use back of page for additional information relative to sample location. A-6000-406 (05/90)

B01-003




Westinghouse -~

e

C e e

. — s b T AR S S TEe S5EAT
@ Hanford Company SAM PLE ANALYSIS REQQESI.
PART I: FIELD SECTION
llector L. D. Walker Date Sampled Time hours
Company Contact 8. H, Ford Telephone { 509 ) 376-6465
S | Numb aT fSampl
N:rr:’;:r umber 2‘“1;;?‘::: ample Type of Sample* Analysis Requested
BOO DL/ 5P —W— —Ru-106— - -
X, 1L, P W —Fotal-Cyanide, Free Cyanide
Field Information**
Special Handling and/or Storage
‘| Possible Sample Hazards
PART Ui: LABORATORY SECTION

Received by 7 G)\-&Q 18 ﬁl)k

.nalysis Required Free CN—

Tide St QLULJ'\ g(';w Date 2"3"?)

*Indicate whether sample is soil, sludge, water, etc. -

*=Use back of page for additional information relative to sample location.

A-6000-406 (05/30)

B01-004




CHAIN OF CUSTODY

‘Company Contact . | B.H. FORD

Telephone_v

509-376-6465

L. WALKER

Date

2/11/a1

Time.

(S0oo

200-BP-1

Field Logbook’ and
Page No, °

tuﬂc~mkvqé/4/?a-3

fdill’éf’Ladihﬁiio”““

Offsite Property No.

Method of shlpment

';Shipped to'.

..'| Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOODKB ik

/Eccle\ﬂttg 1 em

’ ’
3, 1L, P, WATER, TOTAL CYANIDE,

21591

FREE CYANIDE

ﬂ_L Lo #—)Q -~ )(-,,}_P

Racg xe Q) X Qo \gm-—%ﬁf«\

L
CHAIN OF POSSESSION
Relinquished by: MM Received by: i rmZ Date/Time: .2//2/6{/
LD Walk - é@lkﬁ (720
Ed(‘n«
Re%#%i J b Received by: 7M M Date/Time: Z,I'S )7 ]
LSDO
O Aacley#Botded L Y=\ —
RQ\M/% Q’ Received by: Qm Date/Time: 1\5}2}‘0 <:\\
Rel{nqulshed by: \Jk:celved by: Date/Time:

B01-005




- Westinghouse .
e Hanfard Company

" SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

llector L. D. Walker

Company Contact B. H. Ford

Date Sampled Time

Telephone ( 509 ) 376-6465

hours

Sample Number and Type of Sample

Number Containers Type of Sample® Analysis Requested
BOONKE |4ty P —H— —Ru-106—
S 1L, P W Total Cyanide, Free-Cyanide—

Field Information®**

Special Handling and/or Storage

‘| Possible Sample Hazards

PART Il: LABORATORY SECTION

Qeceived bygw m

Title =¥ %&L%&\QMate 1/\'5 ’q \

nalysis Requirdd _ & TTOTIDN N AW\ E

*Indicate whether sample is soil, sludge, water, etc. .
**Jse back of page for additional information relative to sample location.

B01-006

" A-6000-406 (05/90)




N Westinghouse © . | coem oo ek L EEs AL
T .‘® Mantors Cangany " SAMPLE ANALYSIS REQUEST

PART 1. FIELD SECTION

ilector L. D. Walker Date Sampled Time hours
Company Contact B. H. Ford - Telephone { 509 ) 376-6465
Sample Number and Type of S I
Numger Cont:i?\ers ampie Type of Sample* Analysis Requested
BOODK Y |—Hdt—P- —_— —Ru=t06—
/X, L, P W Jetal-Cyantde, Free Cyanide

Field Information**

Special Handling and/or Storage

‘| Possible Sample Hazards

PART Il: LABORATORY SECTION

o O
Received by]7@\j [JO'V< Title _SON“V\, o sindn S—H*«)ljfj pate _2=~13-%J
valysis Required Freo ~ CN—

*|ndicate whether sample is soil, sludge, water, etc. - : :
**se back of page for additional information relative to sample location. A-6000-406 (05/90)

R01-007




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FO

Delivered by: D\LS+\’ BW\T«L\‘Q’\— Date/Time: 2)3)9) )SUO |
Received by:_J{av) H Poo |

Customer Sample Number(s): PO ODK¥ 3 " RBooDL1

ALO Sample Number(s):_J0-7067 90 ~70b ¥ \

1. Customer Chain-of-Custody Form: Present \/\ Absent
2. Additional Shipping Forms (list): |

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present____ N\ Absent ‘
_ |
If Present, Condition: Tt ‘

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial. N A

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached

plastic bag, temperature of sample container as defined in Sectwn 3.0 in
PNL-ALO-051, etc.) S\A

M/W waJlfff (lm«t\k bome&) ¥y

W
reenclad) R Peton
6. Cond1t1onuf6?-5a\;ntﬁ‘er>\’1 als. N N}‘ﬂ :# J{A— A

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents. | s vhes ©K Yo wa. 1S PW,Q

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-008



Delivered by: C. orvaong R Date/Time: 1'\3\0\\ 3 \S3Q

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Received by: . QO R\WS
Customer Sample Number(s): OO0 DL\ ; oA DY

ALO Sample Number(s):_ 30 —30L¥ 90 — oL F
1. Customer Chain-of-Custody Form: Present Absent
2. Additional Shipping Forms (list):

SAMPLE ANALY ST REQuEs YT

Custody SeayShipping and/or Sample Containers and their Conditions,
Present Absent

1f Present, Condition: O

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). O \<_

Condition of Sample Vials. .
O
Verification of Agreement or Nonagreement of Information on Receiving

Documents. &=

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-009




CHAIN OF CUSTODY

Company Contact. - - | B.H. FORD Telephone . | 509-376-6465
“Sample Collected by | L. WALKER | pate- -7-/‘3/‘2! Tune I1S1s
sample Locations | 200-BP-1 _
oo, essomek o | - M- 496 1 /oy Y
T Offsite Property No. AF
Hand Deliver
Shipped t° | Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOODL.S
3, 1L, P, WATER, TOTAL CYANIDE, FREE CYANIDE

‘a /) CHAIN OF PO/S;ESSION
Relinquished by:ﬂ w Received by: Date/Time:
1.0, U fer| - SR, 17is
}iﬂuf(év

Rel(%&% Q Received by: m g:i(?:e(c\ \ \ L\—‘BQ
Rel)?uf g\ed by:://fd“-"‘j”'lf ReWW/Q Date/Time:

2liylg1 1S20
Relinquished by: Received by: Date/Time:

Gomrrents T Guc Q. = 2o G—% I U EIRNON WY
%’\ Cporno v NG/ %120

Aecpled Lah A 4 didn w35 sepla ol 520
B01-010 o




)

“ " Westinghouse . oy o Eme teuedtiin.-
L @_Hanmrd Company SAMPLE AnAl:YSlS REQL'JES‘_[.

PART I: FIELD SECTION

-ollector L. D. Walker ‘ Date Sampled Time hours
Company Contact B. H. Ford ] Telephone (509 ) 376-6465
l N fs |
3:::';:' umber zrc\;?\tTayi?\:rz ample Type of Sample” Analysis Requested
BOODZ S [P Ly W —Ru—86— 77, '
2, 1L, P W Total Cyanide,Free=tyenide .,

Field Information®®

Special Handling and/or Storage

‘| Possible Sample Hazards

PART II: LABORATORY SECTION

“eceived by mm Title% . MQ)\ &Wte D\I‘q"/ﬁ \‘

Analysis Required

*Indicate whether sample is soil, sludge, water, etc. .
**Use back of page for additional information relative to sample location. A-6000-406 {05/3C

B01-011




Westln@ouseﬁ | ‘ '.-' X e S e - N S PSSP LI S
o @ Hanforg Company SAMPLE ANALYSIS REQUEST

PART 1. FIELD SECTION

ollector L. D. Walker Date Sampled Time hours
Company Contact B. H. Ford ] Telephone ( 509 ) 376-6465
Sample Numberand T fs |
Numger ’ Contayifazri 3P | Type of sample® Analysis Requested
BOO S | 1A% W RU=106~ 5%/ ~
IE,M'Ifo P W ZL‘W Free Cyanid

Field Information**

Special Handling and/or Storage

‘| Possible Sample Hazards

PART lI: LABORATORY SECTION

0 ‘
Qeceivedby'Mw/\ Title S:umrt /Jﬂuuot\ 3(‘1-‘4)1 (j“ Date 2,}“‘”‘”

Analysis Required _

*Indicate whether sample issoil, sludge, water, etc. .
**se back of page for additional information relative to sample location. A-6000-406 (05/50)

B01-012




CHAIN OF CUSTODY

B8.H. FORD

Telephone . .

— [ 509-376-6465

| Lo WALKER

1/13/a1 "™ 1300
200-8P-1 ‘
Field Logbook and
Page Ko, | wHC-N- 946 1 Sy
S /A
'-8 of Ladi N Offsite Proper .
ng o. ) 11/0/247 site P o?e ty No ,1///{/67

Method of Shipment

And Deliver

.| Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

—

3, 1L, P, WATER, TOTAL CYANIDE,

B2
'

FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by: /((V Received by: ST L F o Date/Time: 2 /(3/q

LD Walker DL, 1720
Relinquished by: A Aher Received by: _ Date/Time:
Z/ef«%/ X S RRPA2  pAd gy 1420
Relinquished by: O ch ¢ cei bys Date/Time: _
BT, . %I)l anu’Q 2))4)a) ISTo
Relinquished by: Received by: pate/Time:

S e S 2 5RT

c:%

B01-013

\ UBa, SISTA

NI RNy Wiy
Aocepted A eachof A WA T e Ay s s

o> T)id)q)




e Westinghouse . e Y. R B LI T P
o Hanford Company SAMPLE ANA;YSIS REQUEST

PART I: FIELD SECTION

.ollector L. D. Walker Date Sampled Time hours |
Company Contact B. H. Ford Telephone (509 ) 376-6465 t
S { Numb dT i |
N::‘:::r umBer acr;ntayi?\:; Sample Type of Sample* Analysis Requested
BOO D7/ | -t4t5P cih, W —Ru=t06- - |
a, 1L, P W Total Cyanide, Freetyanide’,,

Field Information**

Special Handling and/or Storage

‘| Possible Sample Hazards

~ PART Il: LABORATORY SECTION

‘eceivedm M Tive DY M&S@Lﬁ.oate ':J\‘\- lq L

Analysis Required L

*Indicate whether sample is soil, sludge, water, etc, -
**Jse back of page for additional information relative to sample location. A-6000-406 (0590

B01-014




e Westinghouse .
' ‘Hantord Company

" SAMPLE ANALYSIS REQUEST.

PART 1: FIELDSECTION - *
wollector L. D. Walker Date Sampled Time hours
Company Contact B. H. ford Telephone { 509 ) 376-6465

3:22‘; Number Z';?‘g;ﬁif;f sample Type of Sample* Analysis Requested
800 DA/ | a7 L0 W Ru-t06- 577 '
J3LT @Iet—a-l—(;yaméa Free Cyanid

field Information*®

Special Handling and/or Storage

‘| Possible Sample Hazards

PART II: LABORATORY SECTION

iived by _:ZQA/Q PerX

Analysis Required

Title __ 2240, ﬁ'wuv&gﬂ“ﬁ'd Date 2}/‘4/7/

*indicate whether sample is soil, sludge, water, etc. -
**Use back of page for additional information relative to sample location. A-6000-406 (05/30)




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by:__ Dustu gwjrcw Date/Time:_Z/4-U 320 Al

]
Received by:__facl H.Pes |
Customer Sample Number(s): _BooD (8 Roobdmi -
ALO Sample Number(s): do~-7070 do—-70b9

1. Customer Chain-of—Cus.tody form: Present X Absent_____
2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present 7< Absent

If Present, Condition: _TIntact

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: N A

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, t ure ample container as defined in Section 3.0 in
PNL-ALO-051, etc.) . 5o

6. Condition of Sample Vials. N A

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. OL/—

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-016




G- 91382

PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECE 0

Delivered by:e M. BITewE K Date/Time: pYAL [ay V%20
Recetved by:_ = . QORR1WLS

Customer Sample Number(s): BCO Ot \ ' TR

ALO Sampie Number(s): KO~ O ) X~ _‘—(—Q:{—Q

1. Customer Chain-of-Custody Form: Present Absent

2. Additional Shipping Forms (list):
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present__\_— Absent___

If Present, Condition: O

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
' Samp]e%:éii at refrigerated temperature).

\Ca
6. Condition of Sample Vials.
Q =~
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
O =

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-017



CHAIN OF CUSTODY

Coapany Contact BN, FORD Telephona 509-376-6465

saupte Collected by | L. WALKER Date . 2 ﬂ ¢ /Q [ 1600
Sarple Locations | 200-BP-1

N F1eld Logbook and
Jon e o | WHCN- 446 by 5
Remarks : ~ fiA

BttlofLsdlng No., w //7 Ottsite PropertyNo. Py h

HethOdOf Shimnt //é. nd be /;\th

sn"’Ped t0.." Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION
800 DY

* O . ’
% 3, 1L, P, WATER, TOTAL CYANIDE, FREE CYANIDE

CHAIN OF POSSESSION

4NN “L L
Relinguished by%}/M Received by: A/ﬁ/é‘&/c&g, Date/Time: ,?/ﬂ/ /q /
L,D.Walker 2 3. ZAL (oo
Relinq:nshed bY: HSwtcha R::%d-b/y: _ Date/Time:
Q
_ Mﬁm alislay  nas

Relinquished by: ///d“/c <7 ceived by: Date/Time:

A Ok D )Oav& 2)is171 1290
Relinquished by: Recei&v;\;g Date/Time:

% Comrments:

N SN O A

Lo TR

2 Recened L sowplif A holfle

( e%u%mm(\L)ea&\)

B01-018

(1 dte) S Grea oy

e U

< HvR..«Q



- Wesﬂnghnuse . SR | L i e ey ESTINGTRWISD
@ Hanford Company SAMPLE ANALYSIS REQUEST

‘ PARTI: FIELD SECTION
Collector LD WALKER ) Date Sampled 2/14/91 Time hours
Company Contact _BH FORD Telephone (509  376-6465 o
33:‘,%‘:, Humeer Zr::\:ay.ﬁee,if S3MPE | Type of sample* Analysis Requested
BOQDs#7 ¢ 1, 1L, P W FREE CYANIDE
BOO 1, 1L, P W FREE CYANIDE

field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

-eived by7 M‘ rm’( Title ﬁgg&\. p.a__y.o»d& S C\%}.‘d Date ’Z)h—)‘l\

Analysis Required

*Indicate whether sample is sail, sludge, water, etc. .
**Use back of page for additional information relative to sample location. A-6000-406 (05/90)

B01-019




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMP C

Delivered by: Dushy gu+cJ«m Date/Time: 2)'57‘” 124

Received by: 1(9\/‘! ‘H PDO )

Customer Sample Number(s):__[30OO MH
ALO Sample Number(s):__/0~707/

1.
2.

Customer Chain-of-Custody Form: Present A Absent

Additional Shipping Forms (list):

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present >< Absent____
[f Present, Condition: Tﬂ\s‘“(j‘ ’;‘Lﬁ‘«""d

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Sectiop 3.0 in

PNL-ALO-051, etc.) S, de o wihuwmee L= T""‘Q e LN o
-fc~f9= 2.3°C

Condition of Sample Vials.
N /A

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-020



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM '
Delivered by: Q LUTCE R Date/Time:’R-I\b ’q\ W

Received by:_ . RORL WS
Customer Sample Number(s): (30O QA W

ALO Sample Number(s): 9 6~ 2o=]
1. Customer Chain-of-Custody Form: Present___::::/ Absent____
2. Additional Shipping Forms (list):
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present Absent
If Present, Condition: O =
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.
Notes:
5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature).
O =
6. Condition of Sample Vials.
O s~
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.,
@y =
8. Resolution of Problems or Discrepancies.
O

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-021




CHAIN OF CUSTODY

Company Contact

B.H. FORD

Telephone

509-376-6465

‘Sample Collected by | L. WALKER

Date

‘sample Locations

200-BP-1

249/ | vim|2:yo

“Ige Chest Na.

Field Logbook and
Page No.

'B\ll of Ladmg No..

Offsite Property No

::Method of Shlpment

_—Shipped 0.

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800/

S

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Received, by: /%{m"

Date/Time:
,g/j Lénm T Ao 2o 0% o852
hed by PLF O fcher Received by: Date/Time:
i, G RRRAD [2-30-G oS
Relinquished by: ceived by: Date/Time:

Relinquished by:

Received by:

Date/Time:

B01-022




CHAIN OF CUSTODY

_Company Contact B.H. FORD

Telephone" it

‘sample Collected by | L. WALKER

Date

509-376-6465
2//7'/7/

“Sample Locations:

200-BP-1

e Chest No.

Page No.

Offsite Property No. '

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

B0O/~75
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

L Pk

Relinquished by:

Received by:

Relinquished by:

-
P Quic her Date/Time: —
2O/ 5685/ 0852
Date/Time:
q_lz_o/Q?’ C3‘7,1g
Date/Time:
Date/TVime:

Received by:

B01-023



CHAIN OF CUSTODY

i'zcbﬁﬁny'Contact ’ B.H., FORD Telephone 509-376-6465
"':Esaﬂple Collected by | L. WALKER pate 19/es e | uigy
_',Sanple Locations. 200-BP-1 S
l Chest NO bace No.
ER rﬁ St
BiLL of Lading No. Offsite Property No.
‘Wethod of Shipment
Shipped 1o Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION
800" D24

2, 1L, P, WATER, TOTAL CYANIDE
—

CHAIN OF POSSESSION

Rez\g,iz(;by: Re;eyed //d:“ i Date/Time: .
RIoZ Buixp gLV /Ms:;
L Wb s
shed by: Received by: Date/Ti
% DO B SR Ao Ial sy
Relinquished by: ecelved by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-024




CHAIN OF CUSTODY

“Company Contact

B.H. FORD Telephone 1 509-376-6465
‘sample Collected by | L. WALKER Date 2/'4A,/ 1140
sanple Locations | 200-BP-1

.Ice Chest Na..

Field Logbook and '’
Page No, el

“Remarks L

Bill of Lading No.

‘Method of Shipment

Shipped to =

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

B0O D2¢

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Relingyi by: Re% S Guhe Date/Time:

Rkt - “Z zoﬁg?)/a?xz.
a4 //‘*ﬂ@c,ﬂ . . '
RelinglUished by: Received by. X:%’()gz\ Date/Time:

2 st ;CUVQ 2]2d9)  ©9q|7
Relingquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B0O1—-025



Westinghouse
L @ Hantord Company SAMPLE ANALYSIS REQUEST

PART |: FIELD SECTION
Collector Date Sampled Time hou(i" B
Company Contact B. H. Ford Telephone {2309 ) 376-6465 o
33‘;‘::, Number acr;?ul’:i;':‘eegf sample Type of Sample* - Analysis Requested
BOODZ ¢ 2, 1L, P~ W Total Cyanide
BOOA/Y |2, 1L, P Wi Total Cyanide

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

N PART il: LABORATORY SECTION
Re.ived by C‘,%— Tite S+ Q—l_.@ SouTuX,  pate 220 IS0
Analysis Requi dg Q_%SNJ\‘\& Q.

*Indicate whether sample is soil, sludge, water, etc. 801'4026
**Use back of page for additional information relative to sample location.

A FANNA A= e mmn




. wesﬂngnouse . . R Mgt e e T o ":(
@ o oy SAMPLE ANALYSIS REQUEST o

PART I: FIELD SECTION

Collector __ DateSampled Time .hourls j
Company Contact R_H_Ford Telephone (509 ) 376-6465 I
Sample Number and Type of Sample )
Numger Contayi?!ers P Type of Sample*® Analysis Requested
BOODZ. ¢/ 1, 1L, P W Free Cyanide -
BOO A7 & 1, 1L, P ‘ W Free Cyanide

Field Information**

Special Handling and/ar Storage

| Possible Sample Hazards

PART Ii: LABORATORY SECTION

R sedby Kard Pouk Tite 2emioy Roseactr Sciaaht pate _2/20/)

[

Analysis Required

*Indicate whether sampie is sail, sludge, water, etc. .
**sa back of page for additional information relative to sample location. A-6000-406 (05/90)

B0O1-027



g

PNL-ALO-051, Rev. 0

' Exhibit 1
Page 1 of 1
- SAMPLE REC
A -~

Delivered by: Du s‘)‘;{ Bu +C\'\ e Date/Time: 1/’10/51) 0915
Received by: IC, 14 POO'

Customer Sample Number(s): S OOD %4 BeoF1¥
ALO Sample Number(s):_ O -~ 7072 9o0-7073

1. Customer Chain-of-Custody Form: Present X Absent

2. Additional Shipping Forms (1list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present A Absent
If Present, Condition: vaﬁ‘ucj""WO\wA‘

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) £ d b — 1o U\WLVLW_

T= 3.0°€
6. Condition of Sample Vials.
/A
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B0O1-028



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMP 0
Delivered by: 9 E XD~ Date/Time:lllo IC\Q QS| S 2 |

Received by:_ ). QWIS
Customer Sample Number(s): S0r\ 3 ¢ R0 DFEY-
ALO Sample Number(s):___ 9QO— Ffo 3 3 90~-20 Fo

1.
2.

Customer Chain-of-Custody Form: Present “/// Absent

Additional Shipping Forms (list): —
SAMMPLE . ALY S REQUSES)

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition: D =

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

O v S ¢

Condition of Sample Vials.
O

Verification of Agreement or Nonagreement of Information on Receiving

Documents.
Q

Resolution of Problems or Discrepancies.

N

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-029



CHAIN OF CUSTODY

iy 77

i Recejv’ed %'\
U

"c'oapény Contact B.H. FORD Telephone 509-376-6465
ﬁ::%ﬁ'élmlévCollected by | L. WALKER Date 2/z a/é'»‘) ”"" 1120
sanple Loca 200-BP-1
Field Logbook and -
P;:e Nor ML WHC-2- 320
L _,
A S Offsite Property No.- A
Aerd delives
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 Fo{
2, 1L, P, WATER, TOTAL CYANIDE
CHAIN OF POSSESSION
. N /W‘U‘#lr R
Relinguighed by: Received by: Date/Time:
_égm} AN /%7%_ //547//"230
AT Ak a i’

Relinquished by:

Received by:

Date/Time:

nate/nme:gﬁ]; /? { %3‘75".

Relinquished by:

Received hy:

Date/Time:

B01-030



CHAIN OF CUSTODY

1, 1L, P, WATER, FREE CYANIDE

Company Contact B.H. FORD Telephone 509-376-6465
sanple Collected by | L. WALKER pate 5 )eosy, | Tme| 1100
Sample Locations | 200-BP-1 _
et [
A
“BilL of ‘Lading No.. S Offsite Property No. ' /v/ A4
Method of Shipment Hoand Sefve s
Sh'PPed“ ’ Battelle Northwest/ PNL% Laboratory
SAMPLE IDENTIFICATION
BOO F O (

CHAIN OF POSSESSION

—ee ]

A fele

Received/by/['% Z

Date/Tim;//zéf//a Fio

T Khe

Recew pOUQ

Date/Time: y Z)lq l ))L)?

Relinquished by:

Received by:

Date/Time:

Relinquished by:

Received by:

Date/Times

B01-031



CHAIN OF CUSTODY
.. FORD Teteprona .~ | 509-376-6465
L. WALKER Date . 2/20/4) /):0o
200-BP-1
ield Logbook and ' S U-3°
piediesk 0l | -3 0
/f//4 ‘
S Offsite Property Noi:' ~ /A
,:%(Ma/ de livoe
Il
Battelle Northwest/ PNL-325 Laboratory
SAMPLE IDENTIFICATION
800 F0[
1, 4L, P, WATER, Ru-106
CHAIN OF POSSESSION
. Stk
Receiv s Pate/Time:
ik 21727/ 08%
Received by; Date/Time:
S A oed 2/21/2/ (2901
Relinquished by: Received by: Date/Time: i
Relinquished by: Received by: Date/Time:

B01-032




.;;.Cont‘act ' B.H. FORD Telephone .~ it 509-376-6465_' ‘
e Collected by | L. WALKER Date i 2)20/41 ‘Time | J: 25
— ~7 i
leLocations 200-BP-1 v
ield Logbook and - -
,,,,,, P o abook anx WHC- - 320
“Bill of Lading No. )5 Offsite Property No. - /!//4'
Method of Shipnent. | 4l ! by,
Sh'PPedto | | Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 Fd
2, 1L, P, WATER, TOTAL CYANIDE
=
CHAIN OF POSSESSION
Relinquish Received Tl | et
ell 1 : ecelv: ; ate/lime:
e /M /% 8% /053D
1 RelZnquished by: 7O e cej Af Date/Time: /
/-2 e/ /Y Shilel (1305
Relinquished by: Received by: Date/Time: 4
Relinquished by: Received by: Date/Time:

B01-033



CHAIN OF CUSTODY

B.H. FORD

Telephone: .- .

509-376-6465

L. WALKER

pate .

/.25

Zflgcyzil

200-BP-1

Field Logbook
Page No, -

wﬂ(’— A= 3720

i

%

°.

Offsite Property N

o

/6/4«/ [7/3//./’; —

3
Battelle Northwest/ PNL a—é?Laboratory

SAMPLE IDENTIFICATION

800 £
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

7z

ﬁDate/Time:

Relipguisifed by: Received p
gi: f A e , W% 2,585 o Fio
. ST Sfe, .
ReNodQuished by; Received b Date/Time: 1
)2 tX;NQPUVQ\ 2J2)]9| #ﬂ
Rel inquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-034



L -I-

: Westinghouse
@ Hantord Company . SAMPLE ANALYSIS REQUEST

- PART I: FIELD SECTION
Collector _ Date Sampled Time hours .
Company Contact B. H. Ford Telephone (909 ) 376-6465
Sample Number and Type of Sample ‘ .
Number Containers Type of Sample* Analysis Requested
BOO <O/ |2, 1L, P ° y Total Cyanide
BOO/f.Oj/ 2, 1L, P W Total Cyanide

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

_ L PART Il: LABORATQRY SECTIO
Received by 777&/%(/«4 Title & a:%% %&&( )

Date a}M [

Analysis Required

*Indicate whether sample is soil, sludge, water, etc. BO:I-""O35
**Use back of page for additional information relative to sample location.

A-6000-406 (05/90)



R ’ X N
‘ Westinghouse . o NALYSiE REQUE B
. @ Hanford Company SAMPLE ANALYSiS REQUEST R

PART1: FIELD SECTION

-
Collector - Date Sampled Time hours .| -
Company Contact B H Ford Telephone (509 ) 376-6465 =
T
I\Slirr:g‘:r Humeer ?::?m:?m::f SMPIE | Type of sample Analysis Requested
BOO /B / 1, 1L, P W Free Cyanide -
BOO Fou 1, 1L, P W Free Cyanide

Field Information*"®

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

}  .ived by ;&U\/Q }PU‘U& Tide 32 Rasencde SeyuAwt pate ZJZU Y

Analysis Required

*Indicate whether sample is soil, sludge, water, etc. Lo
**Use back of page for additional information relativﬁo samplelgcation. A-6000-406 (05/90)
012036



LRI g Y cet ) e BT e b TNl e o
SRS @,‘:a:f‘:a?ghgmu;;any SAMPLE ANALYSIS REQUEST
PART I: FIELD SECTION
Collector L. D. Walker Date Sampled Time hours
Company Contact B. H. Ford Telephone { 509 y 376-6465
aza‘:; Number acr;i;rayi?‘ee rc;f sample Type of Sample® Analysis Requested
BOO ~o/ 1, 4L, P W Ru=~106
. 13, P ] Total C}’%ﬂ’:é&, Free Cyan'ide /"M.:,,g‘,
Field Information**®
Special Handling and/or Storage
‘| Possible Sample Hazards
. y, PART ll: LABORATORY SECTION
-j" 7
R vedby /‘(7 1,0 Title ﬁz [ ect é?&&f/ Date _Q?M'ZZ/__
Analysis Required -~ /ol

*indicate whether sample is soil, sludge, water, etc. -
**Use back of page for additional information relative to sample location.

B01-037

A-6000-406 (05/50)



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE R R
Delivered by: [>v(S3‘\( [gbts_t\&Q/L' Date/Time:
Received by: K H PGO)
— ~L)

Customer Sample Number(s):__ [3©0 FO 4 Reo [~ O )’_
ALO Sample Number(s): 90-7074 Go-70 7>

1. Customer Chain-of-Custody Form: Present Zg Absent
2. Additional Shipping Forms (1list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present V( Absent

If Present, Condition: Lﬁcj‘* W%M:\A/Q l

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of samf]e container as defined in Section 3.0 in

PNL-AL0-051, etc.) (peel N T= 36°C

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-038



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE _RECEIPT FORM

Delivered by: 5/{/41W Date/Time: 319/-,/4/ /3. 05

Received by: Lﬁ(?éléi
Customer Sample Number(s): 5¢dF@L 5gd,d/c@j

ALO Sample Number(s): ?0 "'7074 40 '707 5/

1. Customer Chain-of-Custody Form: Present_L— Absent
2. Additional Shipping Forms (list):

SHMALE /?/U/%‘/S/J CEQUES /™

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present L Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if nol Recorded on the Chain-of-Custody Record -
or on Sample Vial.

Notes: ,@&4;

5. Condition of Shipping Contalner (Verify that fce sti111 exists such that
samples are at refrigerated temperature)

Zlep TENP = B C
6. Condition of Sample Vials. !
Good

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

/77 g;mm?é

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-039



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FO
etivered by:_P 1, Buteler Date/Time:_2/3/ /91 [2:30

Received by: 514 _Zie/ze/
Customer Sample Number(s):_ SQOF o1
ALO Sample Number(s): 9o~ 7074

1.
2.

Customer Chain-of-Custody Form: Present V" Absent

Additional Shipping Forms (list):

SJah-f"* "?'W/é;v: ,614”?’“ -~ W}rﬁuf(-m

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present / Absent

If Present, Condition:___ OK

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Cond{tion of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).
,.,éz_ botfle .

/vé :;Aé?nﬂf eantrrea, /6
Condition of Sample Vials. DK

Verification of Agreement or Nonagreement of Information on Receiving

Documents. )40 4;1%

Resolution of Problems or Discrepancies.

-

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-040



CHAIN OF CUSTODY

 Conpany Contact’ | 8.. FoR0 Telephone | 508-376-6465

¢ Collected by | L. WALKER Date {2/atfay 1400
arple Locations 200-B8P-1

. R e w 1f2ifal
S,emou, Aviyiigtentsio WHC-H- 4461 [ps-4
/7 -

o dimg v, |y Ofite property No.. It
'%i)(gthqd °f Sh\pnent v /4/44@/ a/e//u;_’r
‘Shipped to - Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOODZ %

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION
Relinquished by:/ﬁéy@% Received by: ST T e Date/Time: (617
4D Walker =l 2/21/41
. AT Sl o, . &.m. Cille g /223

Reli : R ed by: Pre Date/Time: '
2 A s
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-041




CHAIN OF CUSTODY

..... B.H. FORD Telephone | 509-376-6465
L. WALKER Date o 2/11/ al “Tine.| /400
200-8P-1 _

Sirron sk ot | jttc - [)-444 1 [os. &
T —
E_Il'*':O'.f:l-éaiﬁQ:' No, 2 Offsite Property No. - /‘///
hod of Shipment |  ffhers ofoslver
.Shipped to = = Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOO HZ €

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Reli 'nedb:/f?g//&,%n Received by; T2 Kber | estines 2/21/21
elinquis| y/l D. h}a[ke,- ec ‘/ﬂ: : > ate/Time /5 o

is 3 //A}‘/NV ecei : ate/Time: S
uuw % Rﬁm 'Q Q Date/Ti 2-)1;;‘20

Retinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

B01-032



CHAIN OF CUSTODY

" Company Contact -

B.H. FORD Telephone ~ 509-376-6465
Sample Cotlected by | L. WALKER pate 9—/2 1/l 1200
“swnple Locations | 200-BP-1
e e e
41///‘7

‘BiL,

L of .Lading No.

Offsite Propert9 No.

& )

A/Mc/ de//ue 7

Method of: Shipment

igh{v_,.ibi:..

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 F 24

2, W, P, WATER, TQOTAL CYANLDE

, ) CHAIN OF POSSESSION
Relinquished by: %// W Received by: = Date/Time: (6 (5
LD, Walker = 2/ailzy
Relinquished by: ,Wﬂ«ﬁ/re/\ Received by: 3""' & mhp:v Date/Time: /3¢ 852
e G ”Lgl_%;na:‘ 2R5/9)
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B0O1-043




CHAIN OF CUSTODY

B.H. FORD Telephone | 509-376-6465
L. WALKER Date . it -2’/.21 [a1 |rime| (200
200-BP-1
S o2 011 Field Losbook and | J)f (= N- 44 61 /pg-§
o /A N
S Offsite Property Na.:: .
Gy
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800/ A4
1, 1L, P, WATER, FREE CYANIDE
o _ CHAIN OF POSSESSION
Relinquished by:#/u‘/’% Received by: //yé“ﬂ“r Date/Time: 16/5-
IID-Waﬂ/(e} . /M\ af2ifay
. . Tk @
Relinquished by: Received byt (TVQ Date/Time: Q/M‘“
Az ;ZLLQF> 1330
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-044




/?Pﬂ‘- 40/ -~

ekt 00D2 S  Sawiome ot T IO

Westinghouse ;
@ Hanford Company SAMPLE ANALYSIS REQUEST e
PARTI: FIELD SECTION
P - L
Collector _£._acateer Date Sampled _&/84/9/ _ Time?*™ hours .
Company Contact B. H. Ford Telephone (909 ) 376-6465 L
Sample Number and Type of Sample . .
Nu mz er Co ntayifx ers P Type of Sample*® Analysis Requested 3
BO0DZ S 2, 1L, P W Total Cyanide
BOOAXY |2, 1L, P W Total Cyanide
Field Information** .
Special Handling and/or Storage
Possible Sample Hazards
PART II: LABORATOQRY SECTION
P -
h_ cived by _b_}jﬂ_b—u"—zg,./ Title WM Date 2259/
Analysis Required 7 4
*Indicate whether sample is sail, sludge, water, etc. B01-045 :
**se back of page for additional information rel auve to sample location. A-6000-406 (05/90)



Westinghouse .
@ Hantard Company

" SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

s hb e

wllector L. 4/ aiker Date Sampled __2/8//9/ Time urs.
Company Contact B_H. Fard Telephone ( 509 ) 376-6465 Vel
Sample Number and Type of Sample . Sl
Numg er u C ontayiﬁ ers P Type of Sample* Analysis Requested j 3
Boo DZ& 1, 1L, P W Free Cyanide - i
BOO A 24 1, 1L, P W Free Cyanide :

=

field Infarmation*™

7

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

P ived by 'M POV&

Analysis Required

Tite 5—“-—‘%_&&“1« Sei M&'\a Date 2)2-5) 9!

*Indicate whether sample is soil. sludge, water, etc. 801'—0 46
**Use back of page for additional information relative to sample location.
Ax¥%  LBOODLS sampbd < )400 , BOOFPY  sampld af 100

A-6000-406 (05/90)



PNL-ALO-051, Rev. 0
' Exhibit 1
Page 1 of 1

AMPLE REC

Delivered by: Dus‘hl gu“fb\/\% Date/Time: 2)75}‘“ 133D
Received by: 1<, H J')oo\l

Customer Sample Number(s): RBoo DY Beo F2H

ALO Sample Number(s): 9o -707L o~7077

1. Customer Chain-of-Custody Form: Present X Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Snipping and/or Sample Containers and their Conditions.

Present A Absent

If Present, Condition: Wy P i 6101742

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of samp]e container as defined in Section 3.0 in

PNL-ALO-051, etc.) T = 3.5°0C, S“‘H“‘"j o A M l«/uL

6. Condition of Sample Vials.

N Ay

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-047




PNL-ALO-051, Rev. O

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by:__() sty (3 ot Date/Time: =-2-25-—9///4 53

Received by: | YWa0) é)/L;lp/‘C/
Customer Sample Number(s):__ 300 DR IL&DO 24
ALO Sample Number(s): oo —~t0 AL YO~ FoF3-

1.
2.

Customer Chain-of-Custody Form: Present & Absent
Additional Shipping Forms (1ist):
Sepht lmdpare Rm o
Custody Seals on Shippfng and/or Sample Containers and their Conditions.
Present X Absent

If Present, Condition: "B A

Sample Tag(s) ID Numbers {if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

2
Condition of Sample Vials.

Lond /JOK

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-048



CHAIN OF CUSTODY

epany Contact | 8.H. FORD Tetephone - | 509-376-6465
Collectedby L. WALKER pate 2[’25/? / : 1300
ati 200-BP-1
5o |pmtim et | W HC N- 9441 fon s
L | ’

oy Offsite Property No. ' .»/A'f

“Method of Shipment |  Alw o/ ceffre -

‘siped to | Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 .'>/f

3, 1L, P, WATER, TOTAL CYANIDE, FREE CYANIDE

= CHAIN OF POSSESSION
Relinquished bv:’J%"\ Received. by; PO wtehe vatesTime: 2/*5/%(
LD _Walker \W%! 16 50

. P Gateh €7 }

Relinqyished by: Recei : Date/Time: 2/25)‘”
/2% 0 AR Wi, S W ' | 123
C SO AT e .

Relinquished by: Received by: Date/Time:
W " BYJW O'Ll;{/i/ "' ‘/?

Relinquished by: Received by: Date/Time: A

Curarss ¢
1) Received 1 ea L.oliec hottle Gou Cren Q,mv/\-ﬂ- o.,.w%s::s. KNP z)eblq)
,1) Received 2 o _QJ,/L Qi TTLe N <.l saqfle STR otfz6 /17

B01-049




CHAIN OF CUSTODY
B.H. FORD Telephone - 509-376-6465‘
L. WALKER Date 1/25/91 {30
200-BP-1
o Field bowbeck a0d | (OHC~ M= 4461 fpg 7
A | |
,.///7’ Offsite Propertyuo A//?
fsmpped o Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
bzl
800 3, 1L, P, WATER, TOTAL CYANIDE, FREE CYANIDE
CHAIN OF POSSESSION
Relinquished /{JM Received b A VO Sotesr Date/Time: 2755/‘:'(
28 e lkes S e 1655
/A/d Pur <
Relinquished by; Re Date/Time: A |
. Kod PR werties 12415 123
raed
Relinquished by: Ve Recgived by: Date/Time:
/j /Z'nm,gﬂﬂw o224/ ('uy¥
Relinquished by: Received by: Date/Time:

Cpmoraorris

')ﬂlCﬂ\;&eo den 4.0 Ltew botHe v ren e,fom})q_ M»HS;»), Ky P 7}74’)‘"

) e CRived T v Bdd BOTTC ot <l SAm, |,

B01-050

sra3 9 /2 6/9/




—

| @ ﬂ:ﬁ;ﬁh&ﬁaﬂ, SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION S »

Collector Date Sampled Time hours -

Company Contact B. H. Ford Telephone (909 ) 376-6465 o
zzaﬂleer Numberag;c:\&x:mample Type of Sample* - Analysis Requested

gooDYS, |2, 1L, P W Total Cyanide

800D Z( 2, 1L, P W Total Cyanide

field iInformation**

Special Handling and/or Storage

Possible Sample Hazards

PART It: LABORATORY SECTION

R ivedby _fomgr R.lugeer— Title _Scaton Fectl Sepec Date 2/e£/2/

Analysis Required _7p7xl. Crarn 0 S

*indicate whether sampie is soil, sludge, water, etc. B010351

**Use back of page for additional information relative to sample location. A-6000-406 (05/90)




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by: Dusty Ryrc ek Date/Time: 02-/7—(/?/ I-43

Received by: __Simed RARSsu
Customer Sample Number(s):_Roao DY ¥ 2  RoghZ|
ALO Sample Number(s): -‘#—-H;-_&Q—Sfﬂ Nl ST8

Fo~707% F0—-T7079
Customer Chain-of-Custody Form: Present - Absent

Additional Shipping Forms (list):

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present L/”//— Absent

If Present, Condition:__Goog [

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record -
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). Goud T:}’O CQ

Condition of Sample Vials. !

.

Verification of Agreement or Honagreement of Information on Receiving

Documents.
cJK

Resolution of Problems or Discrepancies.

VA

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-052



PNL-ALO-051, Rev. 0

’ Exhibit 1 e
Page 1 of 1 I
SAMP PT _FO
Delivered by: DuST\/J Budl'c\ae\/" Date/Time:
Received by: }<- }4~ ;%DO)
Customer Sample Number(s): BoO DY % BeoDz4
ALO Sample Number(s): 9o0-7073 30-707%

1. Customer Chain-of-Custody Form: Present ;%L Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present )K; Absent

If Present, Condition: Jn YucA™

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) 6'0‘0& WC}\W‘ T: 2.0°C.

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-053




Page _1_of _1_ Chain of Custody Number 200BP1-91
' ALO CHAIN OF CUSTODY

90-7067 Total Cvanide BOODKS
ALO SAMPLE NUMBER ANALYSTS REQUESTED SAMPLE DESCRIPTION
SENDER 76/VQ PR 3/4l4)
DATE
RECEIVER ?ﬁéi%%%;iiZEZ:%ﬁ:.. /42474
‘ DATE
90-7068 Total Cyanide BOODL1
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER :jZéLA,Jl }éxﬁfksa 3/4)41
DATE
RECEIVER ;%53§;%§5f,::22:tﬁzﬂ__ 3/4/%/
DATE

S0 -+06"+ IO QN £900% R

ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMP E//ESCRIPTION
;:2f222f 5 ?

SENDER - g
DATE
RECEIVERQ;:\. LR 2 /4 (])
&< DATE
Slo-F06R TR N RBoogu )

ALO SAMPLE N%}ﬁgzéz M:Zégg%iils REQUESTED SAMPLE DESCRIPTION

SENDER 3/9/ 7/

DATE
RECEIVER S\ . @SWy o 3 I% ]
NI DATE
Original - Project Management Office Applicable Test Instruction
Copy - Sender
Copy - Receiver T1-200BP-1-28

B0Z2-002




‘Page _1_ of _1_

Chain of Custody Number 2008P1-92

ALO CHAIN OF CUSTODY

ALO SAMPLE NUMBER

90-7067 Free Cyanide BOODKS
ANALYSIS REQUESTED SAMPLE DESCRIPTION
SENDER (. <24§§JSL;:::::§ a4 (Y \
\J Vé%:)fy~sz\ DATE
0
RECEIVER @\/Q ‘4/2 114
o DATE

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

DATE

DATE

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

DATE

DATE

ALO SAMPLE NUMBER

SENDER

ANALYSIS REQUESTED

SAMPLE DESCRIPTION

RECEIVER

DATE

DATE

Original - Project Management Office
Copy - Sender
Copy - Receiver

Applicable Test Instruction
T1-200BP-1-28

B0<-003



Samples were delivered directly to the Analysts. Therefore, no other PNL
Chain of Custody forms were needed.

B0<-004
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Pacific Northwest Laboratories
P.O. Box 999
Richland, Washington U.S.A. 99352

Telephone (509) 376-5802

November 18, 1991

Mr. Jeff Lerch, T6-08
Westinghouse Hanford Company
P.0. Box 1970

Richland, Washington 99352

Dear Jeff:

TRANSMITTAL OF 200-BP-1 GROUNDWATER ANALYSIS PROJECT, TASK 7, Ru-106, DATA
PACKAGE/REPORT, REVISION 0, NOVEMBER 12, 1991

Enclosed are three copies of the subject 200-BP-1 Task 7, Ru-106, Data
Package/Report, Revision 0. Please discard the data packages sent under the
November 12, 1991 cover letter. The appendices were not paginated.

If you have any questions after reviewing the data, please give me a call on
376-5802.

Sincerely,

"'rg‘YY\ W

B. M. Gillespie

200-BP-1 PNL Project Manager
Analytical Laboratory Operations

BMG:p]

e Rusubmidtald of
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w- Baficlle
Pacific Northwest Laboratories

P.O. Box 999
Richland, Washington U.S.A. 99352

Telephone (509) 376 -5802
November 12, 1991

Mr. Jeff Lerch, T6-08
Westinghouse Hanford Company
P.0. Box 1970

Richland, Washington 99352

Dear Jeff:

TRANSMITTAL OF 200-BP-1 GROUNDWATER ANALYSIS PROJECT, TASK 7, Ru-106, DATA
PACKAGE/REPORT, REVISION O, NOVEMBER 12, 1991

Enclosed are three copies of the subject 200-BP-1 Task 7, Ru-106, Data
Package/Report, Revision 0.

If you have any questions after reviewing the data, please give me a call on
376-5802.

Sincerely,

AN P

B. M. Gillespie

200-BP-1 PNL Project Manager
Analytical Laboratory Operations
BMG:pl

Enclosures



INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The samples are
all ground water collected in support of Task 7. The analytical procedures
required for analysis were defined in the Test Instructions (TI) prepared by
the PNL 200-BP-1 Project Management Office in accordance with the TPP and the
QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
to the 300 Area, 329 Building 200-BP-1 Sample Custodian.

The requested analysis for these samples was for Ru-106. The quality
control (QC) requirements for each sample are defined in the test instructions
for each sample. The QC requirements outlined in the procedures and requested
in the WHC SOW were followed. A methods blank, methods spike and methods
spike duplicate were analyzed. Al1l QC data that exist are included in this
Data Package/Report.

Three appendices are provided; on; for Test Instruction, one for Chain
of Custody, Sample Analysis Request Forms and Sample Receipt Forms and one
that contains the primary radiochemistry analytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s désignee, as verified by the following signature.

B. M. Gillespie Date
200-BP-1 Project Manager




TABLE 1:

WHC Sample Number

BOOFO1
BOOF11
BOOFF7
BOOFB3
BOOF93
BOOFBO
BOOF54
BOOFDO
BOOF90
BOOFB6
BOOFC4
BOOFG4

200-BP-1 Sample Numbers

PNL ALO Sample Number

90-7074
90-7082
91-1825
91-2707
91-2708
91-2709
91-2710
91-2711
91-2781
91-2859
91-2860
91-2962



Ru-106 Analysis in Groundwaters for
Task 7 of the 200 BP-1 Site Investigation

Discussion of Procedure and Results

Twelve groundwater samples were received for analysis of Ru-106 under
Task 7. These samples were analyzed according to PNL-ALO-471, "Determination
of Low Concentration of Ru-106 in Groundwater by Direct Counting on Dual Large
Sodium Iodide Detectors with Coincidence/Anticoincidence Multidimensional
Analysis." A Methods blank was added to the sample set consisting of 3.5 L of
ultrapure water sealed in the sample geometry of a large Tupperware pie
container. In all cases, the samples were counted in new Tupperware Pie
containers. Because of the large volume of sample analyzed (3.5 L), there was
not enough 1iquid left to perform sample duplicate analysis. The Test
Instruction indicates that field duplicates would be required if duplicate
samples analysis were required. No field duplicates were received. A Methods
spike and Methods spike duplicate were analyzed consisting of an aliquot of
Ru-106 in 3.5 L of ultrapure water in a Tupperware pie container. All work
was performed according to the Test Instruction received that covers these
samples.

The samples were prepared for counting by taring a "NEW" Tupperware pie
container and then adding exactly 3.500 Kg of sample (or ultrapure water).
The container was then sealed with tape to help prevent leakage and then
sealed in a heavy polyethylene bag. This bag was then put inside another
plastic bag until the sample was counted. This work followed PNL-ALO-471. A
Methods blank, Methods blank spike, and Methods blank spike duplicate were
also prepared in a similar manner.

The samples were then analyzed by direct counting of the samples between two
large sodium iodide detectors using coincidence/anticoincidence
multidimensional analysis. Spectral data was acquired directly into a PC and
the data was stored on a floppy. The data was analyzed according to the
procedure described in PNL-ALO-471. The activity observed for Ru-106 in the
samples is listed in Table 2. Five samples were counted twice as a check on
sample reproducability. No detectable activity of Ru-106 was observed in the

6




samples or blank that were counted, therefore, a lower 1imit of detection
(LLD) value was reported. Sample 90-7074-L-1 presented the greatest
analytical problem because of the presence of 374 pCi of 60Co. The compton
from the full energy peaks of 60Co present an interference that must be
corrected for.

Instrument check sources (controls) were counted intermittently over the
period of time the samples were counted. The Control Procedure, PNL-ALO-470,
was followed.

A Methods blank, 90-7074-L-5, was used to calculate the detection limit
for Ru-106 which was determined to be <1.1 pCi/L. This lower 1imit of
detection (LLD) was determined using the method described in HASL-300 to
calculate a LLD with 95% confidence. The Target Detection Limit given in
QAPjP ALO-001, Rev 1, is 3 pCi/L with 95% confidence.

A Methods spike (90-7074-L-3) and Methods spike duplicate (90-7074-1L-6)
were also counted. The known value of Ru-106 in both samples is 5890 + 200
pCi and the determined values were 5890 + 60 and 5890 + 40 pCi, respectively.
The errors reported are 2 sigma counting errors. The Target accuracy and
precision is + 25%. This data is well within the required range for accuracy
and precision.




Table 2: Ru-106 Activity in Groundwater Samples for Task 7
Sample Set 1
MDA Detgctor 9

(Radionuclide activity in pCi/L)

e -—
ey ——— —

Sample ID LRB # Collection
Time

Ru-106
Activity

90-7074-L-1 | 54100-008 | 2/20/91 11:30 | 3/18/91 19:36
5/10/91 18:02
90-7074-L-5 | 54100-007 | 3/29/91 12:00 | 3/29/91 12:52
4/18/91 16:16
90-7082-L-1 | 54100-017 | 2/27/91 15:19 | 3/22/91 16:19
91-1825-L-1 | 54100-018 | 3/6/91 16:06 | 4/1/91 13:52
91-2707-L-1 | 54100-020 | 3/27/91 11:16 | 4/2/91 14:54
91-2708-L-1 | 54100-021 | 3/25/91 11:04 | 4/3/91 15:23
91-2709-L-1 | 54100-022 | 3/25/91 14:04 | 4/4/91 14:00
5/17/91 15:29
91-2710-L-1 | 54100-023 | 3/25/91 11:16 | 4/9/91 14:32
91-2711-L-1 | 54100-024 | 3/27/91 13:23 | 4/5/91 15:39
5/15/91 13:23
91-2781-L-1 | 54100-025 4/1/91 12:58 | 4/10/91 14:07
91-2859-L-1 | 54100-026 4/3/91 13:54 | 4/11/91 16:32
91-2860-L-1 | 54100-027 4/4/91 13:24 | 4/12/91 15:18
91-2962-L-1 | 54100-028 4/4/91 13:23 | 4/16/91 15:38

.500 <4.4

W W W lw |Www W W W lw W W W W] W w ] w w
. . . . . . . o . . N . . . . o
(2]
o
o

5/10/91
90-7074-1L-3 | 54124-2-1 3/18/91 12:00 | 3/21/91 18:09 3.500 5890 + 60 pCi
90-7074-L-6 | 54124-2-2 3/18/91 12:00 | 3/27/91 15:10 3.500 5890 + 40 pCi

It is assumed the density of water is 1.00 kg/L.

The less than values presented above are Lower Limits of Detection (LLD) values calculated
for a 95% confidence interval as described in HASL-300. The reported errors were 2 sigma
counting errors.






1 - WQsﬂngnguse . - . o B Telledba i e
| @ Hantord Company SAMPLE ANALYSISREQUEST

PART |: FIELD SECTION

Collector L. D. Walker Date Sampled Time hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465
T f
domoer | Contrers TPIE | Type of sample® Analysis Requested
BOO;D/ ]’ 4L. P u RU-]06‘ *
[ - W T W Total-Cyanide, Free Cyanide /43 «.,

Field Information*®

Special Handling and/or Storage

Passible Sampie Hazards

PART li: LABORATORY SECTION
-7
re Fon Tech, Specilor!  ome 27//5//7/

*Indicate whether sample is soil, sludge, water, etc. - ‘ B01—003
**Use back of page for additional information relative to samole locatior 8-6000-406 (05 A

seceived by ﬂ lep

Analysis Required -~ /o




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FO
Delivered by: £, l‘\(.‘, Bb\i—d«ef‘ Date/Time: ﬂr/'l/,L?/ [R:30

Received by:_ £ A Leﬁe/
Customer Sample Number(s):__ BOOF of
ALO Sample Number(s): 9o0- 7074

Customer Chain-of-Custody Form: Present v’ Absent

Additional Shipping Forms (1list):

SJGM Aﬂvéyo’: /szw’?'t -~ V/frﬁhf(.a«t

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present / Absent

If Present, Condition: ~ OK

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Cond{tion of Shipging Container (Verify that ice still exists such that
samples are at refrigerated temperaturg). )
O%\ éoff/( .

Mo Shigpisy eontoet. [ 6
Condition of Sample Vials. Ok

Verification of Agreement or Nonagreement of Information on Receiving

Documents. }40 .. /47%

‘Resolution of Problems or Discrepancies.

-

RETURN COMPLETED FORM TO PROJECT MANAGER

— B01-004

—




CHAIN OF CUSTODY

Company Contact | B.H. FORD Telephone | 509-376-6465
sample Collected by | L. WALKER Date. .. SR I, /2 7/ q/ ,;T,:i‘ile'* 1500
Sanple Locations 200-BP-1
teeaetuo. | 4/ 2 riedvomooknd | oy - 4961 [y, 11
Remacks S F
Bill of Lading Noi - Y24 Offsite:Property No. S
‘Method of Shipment A b aé/u/;/ |
Ishippedto . | Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 /)
2, 1L, P, WATER, TOTAL CYANIDE

,.P
o 3579/
],‘%L, P, Water, Ru-106

CHAIN OF POSSESSION

et ireastoned oy 2. TP : A SYILT

Received Date/Time:
£.D. Welker S 2 (745

Rel inqui Aber Received by: Date/Time:
W:ZZ_ ‘764;/;&/ ?/Wj/ 1O SY
e T Qe (S [ e

Relinquished by: Received by: Date/Time:

Comments ! ) Bewriyed  { — ,% Aottt /f"' Bopos Aatysis ;

D iciise® 1L Wl ol

— RO1-005 —



. Westinghouse .
' Hanford Company

" SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector L. D. Walker Date Sampled /3 7/ Time hours
Company Contact B. H. Ford Telephone (509 ) 376-6465
i Numb daT fs [
3::2 :r umber acr;mayil;::; ample Type of Sample* Analysis Requested
BOOS// 1, 4L, P W Ru-106 :
2 1 D 7
oy Ty T

'R Total Lyamerﬁee—eyaﬂm

field information*®

Special Handling and/or Storage

‘| Possible Sample Hazards

PART il: LABORATORY SECTION

Received by
Analysis Required

Title

Date

*indicate whether sample is soil, sludge, water, etc. -
**se back of page for additional information relative ta camale lacatian

KAAN_ANE InC D




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RE
Delivered by: I H veu‘{‘d\ef Date/Time: 3/'779/ JOS55”

Received by: E/}L éeipe'/

Customer Sample Number(s):__ Ko oF// (B)

ALO Sample Number(s): 90 - 7OF

1. Customer Chain-of-Custody Form: Present v Absent

2. Additional Shipping Forms (1ist):

Sanf& /4144/\/1&; P\e%wf

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present v Absent
If Present, Condition:__ OK

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial,
Notes: (////,,//,,,,,,f

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

6. Condition of Sample Vials.

| / ﬁaﬁé&\«/‘ oftle — O

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. 74

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORN TO PROJECT MANAGER

— B01-007 —




CHAIN OF CUSTODY

2, 1L, P, WATER, TOTAL CYANIDE
|, 42y 5 aiader, Ru-l0C

_————

=

CHAIN OF POSSESSION

Company Contact B.H. FORD Tetephone | 509-376-6465
“Semple Collected by | L. WALKER Date 3/4, /C{ [ |time | (00O
Sanple Locations 200-8P-1
Jeedestio. | DL, riedsomook snd |y gy ol [ g 5
Reaarks o 7
Bill of Lading No. )G Offsite Property No. )
‘Method of Shipment W AN
Shipped to | Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOOFF7

Rel inquished uy///zy%éé
AID- g /ke r

Received by; / W -
2

Date/Time: 3%/\” /

oo

Relmqmshed/”: 7 , Received by:_fM @ Date/Time: /¢31 ?/7@
wieher {
Rel inquishednby: Receiyed by: Y. RQRBIWS Date/Time:
%ﬁ ﬁ%\. ~ 2 [T Bi20
Relinquished by: Received by: Date/Time:

(rvend - (| - ‘7‘Lp°’~11'°*‘f" R jolo

a?)l—

\

\ ¢ %\mc—‘\l

B01-008




. Westinghouse . . . ! I R (T LI e
| @ Hanfors Company SAMPLE ANALYSIS REQUEST

PART [: FIELD SECTION

Collector L. D. Walker - Date Sampled _3/ ¢/9/  Time JOeuv hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465
T f |
::::2’; Number 22?“:1?;2 Sample Type of Sampie® Analysis Requested
BOOFF 7 |1,4L,P W Ru-106
lau,p # TnfaJ_Cyan-i-de,—-FFee—G-yaﬂ-ide\Zig

dD
Y
4

Field iInformation®*

Special Handling and/or Storage

‘| Possible Sample Hazards

PART li: LABORATORY SECTION

o Pl
Received by M Title Sr: % ;Cau Date 3/7'/ ?/
Analysis Required P w. /o : .

*Indicate whether sample is soil, sludge, water, etc. . RO1-009

*9(ice hack of naae far additianal fafmrmasinm cnlaelinon ot



\\

G Ry ey
g, b oot Y

2
T : : sy
BNE VT

PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE REC 0
Delivered by: PH | Buteben Date/Time: 3/7/9 /¥32

Received by: E jAr Lé/l{?e‘
Customer Sample Number(s):_ B o FF?

ALO Sample Number(s): L= 1KAS

1.
2.

Customer Chain-of-Custody Form: Present /Absent

Additional Shipping Forms (Tist): (¢ Sq"f“‘/a""“’f“ Q‘%J

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present \/ Absent

If Present, Condition: ' OK

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

.5

Condition of Sample Via]s;ﬂ/'

Verification'of Agreement or Nonagreement of Information on Receiving
Documents. /(/g-(c S’oh?er.b(/affM.,é\ . (o6 3/ /9@ ] 606

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

— 301-010



CHAIN OF CUSTODY

‘Company Cootact .| B.H. FORD Telephone 509-376-6465
Sumple © Couecwdby | L. wALKER Dae | 3-27-9) lmme | (115
:'5s.mp1, Locstions .~ | 200-BP-1
e Chem No. L _*,;';f‘v“?"_?f"““‘?;""‘ | WHC-N= Y9961 /pg. 24

s

A Offait Property No. - A A
Klbowd® Loteion
: Ba‘ctell’e Northwest/ PNL 329 Laboratory

SAMPLE IDENTIFICATION

BOOFB3
1, 4L, P, WATER, Ru-106

CHAIN OF POSSESSION

/Ay % St ke o
Relinquished b Received
"L Walker /y " 2

Date/Time: 3-27-9/

16 20
L= I civ ime: 3 T7- 91
M 2l - #;A_JZV Pt 3

I o |~ sl

%T29/9, s057

Relinguished by: Received by:

Date/Time:

B01-011




CHAIN OF CUSTODY

1, 4L, P, WATER, Ru-106

“Company Contact B.H. FORD Telephone =" - = . | 509-376-6465
‘sample Collected.by | L. WALKER Date . - f3-as-q Tine leX%
Sample Locations | 200-BP-1
deechestho. |/ Field Logbook and | /) (1 = N/~ Yy 6 / pg.22
Remarks oy
Bill of Lading Ko. . ) Offsite Property No. e /,4&
‘Method of ‘Shipment - /47//,,,/ ,Q,,ZWA
‘Shipped :to | Battelle Northwest/ PNL 329 Laboratory
SAMPLE IDENTIFICATION
800 F973

CHAIN OF POSSESSION

Relinquished by: /AM

oyl

[ Date/Time: 3’15'9/

ZID-/A)a/lKéc/f 1740

P = % ; . ime: ?’27 - 7/

Rehyhed Recelve%l; - Date/Time:

M {10! 3o

RGW Receive% 7/ Date/Time: /
e 2hglec 185

Relinquished by: 4 Received by: / Date/Time,:

B01-012




B.H. FORD

509-376-6465

L. WALKER 3-25-9¢

200-BP-1
o WHE N-446( / 5o 22
S
o o ~

Mﬁ/

—

Battelle Northwest/ PNL 329 Laboratory

SAMPLE IDENTIFICATION

BOO F B O
1, 4L, P, WATER, Ru-106

CHAIN OF POSSESSION

Relinquished by: /ﬁ M

Receivedsby:
luD-WQ/kef )ﬂ% 1730
Relinquishad by: P oo s ived by: - Date/Time: 3 -2 9 - T/
e 2 T Jose
Relipgui ~ J Received Jy: Date/Time:
: SA Aoal 3tk @S] |
Relinquished by: Received by: / Dale/Time: ‘

801-013




CHAIN OF CUSTODY

_CompmyConiact -~ :=:| B.H. FORD

Telephone -

| 509-376-6465

Sample Collectod by 277 L. WALKER

Date .

3-15-9¢ Ligo

| 200-BP-1

:fSampIe Locwom

‘éé@’/",u//

D 285/

Field Logbook and Page
NoGo s

WHC-N-444( [ b2

Y/

Bill of LadingNo. -

Offiite Property No.

fpi/ﬁf

Method of Shlpmem S

| Battelle Northwest/ PNL 329 Laboratory

SAMPLE IDENTIFICATION

BOOF5Y
1, 4L, P, WATER, Ru-106

CHAIN OF POSSESSION

B fhelter,
Relmithedty X D Weller

o P2 o ftp s
T

3-25-9/
1725

Date/Time:

pZ V/ ’(‘/.4/'

Vd«%?

DARfl'iM:j'Z?“ 7/
/D30

e

=t

Relinquished by:

Received by:

i 7Y

Dale/Time:

B01-014




CHAIN OF CUSTODY

| B.H. FORD

Telephone | 509-376-6465
L. WALKER Dae 3-27-2( |'Time| [320
200-BP-1

| WRC- W- Yy Ag_zq

= Offie Property No. - e

.| Battelle

Northwest/ PNL 329 Laboratory

SAMPLE IDENTIFICATION

1, 4L, P, WATER, Ru-106

CHAIN OF POSSESSION

Relinquished by: P &/@%
[ D Walked

///(Z"’{éew

iv Date/Time: = 27-9/(
z%’g/’/ " lero

Rshn/qyd Pl Cnrileg gm.vedby %’Q/ Date/Time: 5 jz- 7/
- )z

Relinquished by:

WU‘“‘“ A / QY "3y g5

Received by: Date/Time:

BO1-015 _




Westinghouse .

" Hanford Company

" SAMPLE ANALYSTS REQUEST

PART I: FIELD SECTION

Collector L. D. Walker Date Sampled __ X X & Time _# #* hours
Company Contact B. H. Ford Telephone (509 ) 376-6465
Sample Number and Type of Sampie . .
Number Containers Type of Sample Analysis Requested St
| BOOFB3B |1, 4L, P W Ru-106 3/2/%/ iky
3P W Total-Cyanide;—Free€yanide— 77,
J0/53 vyl ~ jod 106 3/25/5/ /100
N goordo | i, 2 o PZANY 372508/ 1969
N LoOF5H | 4 4L, & VA Y /2580 1700
A Jordo |, w¢, Z w A J/20/7/ 4220

field Information*®

Special Handling and/or Storage

‘| Possible Sample Hazards

Analysis Required

L -s10€

B PART {l: LABORATORY SECTION
—_— —
Received by M Tive _Sr, (€4, yé(, Date _5:/-2219/

*Indicate whether sample is soil, sludge, water, etc. -

o®tica hark Aframa fre cAAdlslmamal Tadacmm neta -

oAt

B801-016




CHAIN OF CUSTODY

S Gming Comaet B.H. FORD Telephone 509-376-6465

‘/‘1-—?/ LN_,_(_q’

fo Collected by | L. WALKER Date

Sample Locations 1 200-BP-1

lcc Cheu No ) ooknnd P." .

WHC- N- 44 / by. 26

e
BilofLadingNo. | /)¢ Offits Property No.” - - o [

/%:40/ ~Z>e //vé)"

Battelle Northwest/ PNL 329 Laboratory

‘Method of Shipment

SAMPLE IDENTIFICATION

BOOFq0
1, 4L, P, WATER, Ru-106

-0 |

CHAIN OF POSSESSION

Relinquished by: /{A - W@%‘,\ Receiw = > Date/Time: Y-1-91/
L.D-Wa(f<er Y 1635
Relinquished by: PPk e Received by / Date/Timy¢:
=B A ,4, { M 15/2;"/?/ yd=X )]
Relinguished by: Received by: Dulen/" ime:
Relinquished by: Received by: Date/Time:

B01-018




Westinghouse .

| Hanforg Campany " SAMPLE ANALYSIS REQUEST
PART I: FIELD SECTION
Collector L. D. Walker Date Sampled _JX &7 _ Time #>¢ hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465

Sample Number and Type of Sample

: Type of Sample* Analysis Requested
Number Containers A
BOO A70 |1, 4L, P W Ru-106 /-9 /130
P —_—— —FotatEyanidesFreetyanide— 777,
| Gty 76( G N Aand / 470

;M//e_d w/as bl ooliverea, \Saiba g Prawsit JTES /¥

Ca e Yool )of Tece; 9 /3/5r

field information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

Received by f }f /M

>7
Analysis Required rff 78 EL

Title M( :

Date 5/—?/¢f

*indicate whether sample is soil, sludge, water, etc. -
®»®(jca hack of Dage far additianal infarm atinm calativasa samaln taoaston

B01-019



\

PNL-ALO-051, Rev. O

Exhibit 1
Page 1 of 1
SAMPLE REC 0
Delivered by: Pﬂrlguioéé’q Date/Time: /001

Received by: E A’ /760"(

7
Customer Sample Number(s): 800):90%
ALO Sample Number(s): g/ -a2%]

1. Customer Chain-of-Custody Form: Present v Absent

2. Additional Shipping Forms (list): Lo Sa’%/{ﬁégﬂ f'eiw'f

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present rVér Absent

If Present, Condition: ol

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /U ,Z}

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature).

N4
6. Condition of Samp]e)l-ia-ls.@cw/‘u - &w?‘S/'Je 6'6'7” {A«w

g/,'/z‘/
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents. San,@é bov FE& S/t’/MM 7{44:131 Z N1 eno
ons/, See () ,,
8. Resolution o%?ro';{ :’::)r 1screpan/<;/1zes\.sqw /4”4§‘ ! ’?”Z“"d

éLu‘QQfe_aQﬁwu1 1 &V%1sv@pQ,éwfh Frams s
Valler 7 ’

RETURN COMPLETED FORM TO PROJECT MANAGER

- B01-020










N Westinghouse .
S Hanford Company

" SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

L. D. Halker

Collector Date Sampled Time hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465
a::gleer Number 221:;5:? Sample Type of Sample*® Analysis Requested
BOOS /¢ | 1, 4L, P W Ru-i06 - x//j/;v/ /90
-3+—H5P N DE— —-——‘fota%—-eyaﬂ-rde.—ﬁee—eyan‘rde— ,/5/?/
boor ¥ ), 4L P < Lu~ /06 . "//4(/7/ 123
Boo G4 | 1, 4.{;/ i/ w106 9/49/9/ 133

Field Information®®

Special Handling and/or Storage

'| Possible Sample Hazards

PART li: LABORATORY SECTION

Received by _Z. A / ﬁ,v(

Analysis Required gy - /06

Tive S1 Tectyieed S‘& Date ';/5/ 9/

*Indicate whether sample is soil, sludge, water etc. .

L2 L P L

PRy SR PR | DS N R

ROA -O2N




(\

PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RE 0
Delivered by: P H. Bu{'d\er Date/Time: 4'/8/‘?1 Y

Received by: E A’ | e,loe(
Customer Sample Number(s):_800F 86 ROoFcY, Bo0okSY
ALO Sample Number(s):__ 9/ - 2 %59 G/ 282 G- 2962

Customer Chain-of-Custody Form: Present & Absent____
Additional Shipping Forms (list):

W He 50,74«(« Aﬂa/yg-ry l?e?u»r/‘

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present )( Absent

If Present, Condition:___ Q¢

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /l/,d

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

WA
Condition of Sample Vials. oK

Verification of Agreement or Nonagreement of Information on Receiving
Documents. DK

Resolution of Problems or Discrepancies. NA'

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-024 -




Samples were delivered directly to the Analysts.

Custody forms were needed.

B02-00<

Therefore, no PNL Chain of
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Prepared by: B.M. Gillespie
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The samples are
all ground water collected in support of Task 7. The analytical procedures
required for analysis were defined in the Test Instructions (TI) prepared by
the PNL 200-BP-1 Project Management Office in accordance with the TPP and the
QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building and 314 Building
200-BP-1 Sample Custodians.

The requested analyses for these samples were cyanide, free cyanide and
ferrocyanide. A complex cyanide result is determined by the difference of the
total cyanide and the free cyanide results. A "ferrocyanide" result is not
obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant. Samples 91-2707, 91-2708, 91-2709, 91-2710,
91-2711, 91-2780, 91-2781, 91-2859, 91-2860, and 91-2962 were submitted for
Ru-106 analysis and the results will be reported in a separate data package
for all Ru-106 sample data for this task. The quality control (QC)
requirements for each sample are defined in the test instructions for each
sample. The QC requirements outlined in the procedures and requested in the
WHC SOW were followed. Sample duplicates, methods blank, matrix spikes and
laboratory control standards were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2
through 4) for each analyte or method. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms and one that contains the primary inorganic analytical
data.




CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

B. M. Gillespie Date
200-BP-1 Project Manager



TABLE 1: 200-BP-1 Sample Numbers

SAMPLE DELIVERY GROUP #4

WHC Sample Number PNL ALO Sample Number
BOOFB3 = s- - 91-2707
BOOF93 =-- = 91-2708
BOOFBO =z- : - 91-2709
BOOF54 -¢:.w= 91-2710
BOOFDO = - - = 91-2711
BOOFB8 S¢c -z 91-2780
BOOF90 »-::- < 91-2781
BOOFBE =-:>-7 91-2859
BOOFC4 - "= 91-2860

BOOFG4 (Ru-106 only) 91-2962

SAMPLE DELIVERY GROUP #5

WHC Sample Number PNL ALO Sample Number
BOOF68 -+ - .= 91-2979
BOOF75 - ---. » 91-2980
BOOF78 - - 2=-:. 91-2981
BOOFH2 -. - - 91-2990
BOOF84 ., ..a.. = 91-3133



CYANIDE ANALYSIS RESULTS FOR SAMPLE DELIVERY GROUP #4

Cyanide analysis was performed in room 419 of building 325 in the Hanford
Site 300 area. The analytical method used to aquire data for this data
package was PNL-ALO-270; a distillation/colorimetric analysis referenced to a
plot of cyanide standard concentration vs absorbance. Data package total
cyanide results are summarized in Table 2.

Sample results for sample and duplicate were below the instrument
detection limit (IDL) of 5.9 ug/L except for samples 91-2707, 91-2711,
91-2780, 91-2781 and 91-2859. Duplicate precision was within the accepted
limit for all samples. Cyanide concentrations were above the IDL and below
the CRDL (10 ug/L) for samples 91-2707 and 91-2711, which had CN
concentrations of 9.2 and 7.4 ug/L, respectively. Samples 91-2780, 91-2781
and 91-2859 had cyanide concentrations of 12.3, 11.6 and 14.7 ug/L,
respectively. Free cyanide analysis was not done as samples must have a total

cyanide concentrations of greater than 20 ug/L before free cyanide analysis
is required.

The 12 day hold time specified for cyanide analysis under the CLP
protocol was met for all samples in this work package.

Average spiked sample cyanide recovery was 102.1% with a standard
deviation of 2.1%. We chose to calculate the spike recovery for Task 7 by
subtracting the sample cyanide concentration from the sample + spike
concentration. This is a deviation from the CLP protocol which calls for
correcting the sample + spike concentration for just those samples where the
sample concentration was above the IDL. This deviation was implemented to
avoid biasing the cyanide recovery by the high IDL values we obtained in our
quarterly IDL study. We thus prevented the reporting of high spike recovery
values obtained where cyanide concentrations were detectable in the sample but
were below the arbitrary IDL.

Recovery of cyanide for initial calibration verification sample [ICV-6
(0789), ICF Technology Inc., Consensus value 9.4 mg/L] was 109.3% with a
standard deviation of 4.5%. Recovery value for ICV-6 is based on the spiking
of 1 mL of stock standard ICV-6 to 500 mL of deionized water and recovery back



TR N
T bAuy

calculated to the originé] ICV-6 cyanide concentration. Cyanide found in
blanks analyzed in the work package were below the stated IDL.




TABLE 2: TOTAL CYANIDE ANALYSIS DATA

SDG #4
G3 Sample+ 64 - I1CV
G1 Sample G2 Sample G5 Blank G3 Sample+ G4 - ICV spike semple Flags
Sample ID# PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) C spike (ug/L) (mg/L) recovery (X) recovery (%) Q Footnote#
1,2,3, 4, 5
(ALL)
BOOFB3 91-2707 9.2 B 8.8 B 3.86 5.9 U 99.6 10.82 100. 1 115.1
BOOF54 91-2710 5.9 U
BOOF93 91-2808 5.9 U 5.9 U N/A 5.9 U 94.1 10.65 102.4 113.3
BOOFBO 91-2809 5.9 U
BOOFDO 91-2711 7.4 B 7.0 B 4.82 5.9 U 98.3 10.14 9.7 107.8
BOOFB8 91-2780 12.3 11.6 5.84 5.9 U 97.9 10.14 105.7 107.8
BOOF90 91-2781 11.6
BOOFBS 91-2859 14.7 14.3 2.6 5.9 U 103 9.62 102.6 102.3
BOOFC4 91-2860 5.9 U
Mean 102.1 109.3
Std. Dev. 2.1 4.5

. Concentration of stock ICV-6 = 9.4 mg/L(9.4 ug of cyanide is edded to each distillation flask and recovered in 250 mL. of NaOH).

1
2. Concentration of spike added = 90.6 ug/L.

3. Contract required detection limit for water = 10 ug/L.
4

5

Used 250 mL of sample per distillation for semple G1, G2 end G3 due to limited sample size of 1.5L of total sample.
Duplicate precision under the CLP protocol must be within one CRDL when either semple or duplicate are below 5X CRDL.

CLP “C" FLAGS

U = Analyzed but not detected (IDL or less than IDL)
= Less than CRDL but greater than or equal to IDL.

CLP "Q" FLAGS

= Spiked sampe recovery not within control limits
= duplicate enalysis not within control limits




CYANIDE ANALYSIS RESULTS FOR SAMPLE DELIVERY GROUP #5

Cyanide analysis was performed in room 419 of building 325 in the Hanford
Site 300 area. The analytical method used to aquire the data for this data
package was PNL-AL0-270; a distillation/colorimetric analysis referenced to a
plot of cyanide standard concentration vs absorbance. Data package total
cyanide results are summarized in Table 3.

Sample results for sample and duplicate were below the instrument
detection limit (IDL) of 5.9 ug/L for all samples. Free cyanide analysis was
not done as samples must have a total cyanide concentrations of greater than
20 ug/L before free cyanide analysis is required.

The 12 day hold time specified for cyanide analysis under the CLP
protocol was met for all samples in this work package.

Average spiked sample cyanide recovery was 98.1% with a standard
deviation of 3.2%. We chose to calculate the spike recovery for Task 7 by
subtracting the sample cyanide concentration from the sample + spike
concentration. This is a deviation from the CLP protocol which calls for
correcting the sample + spike concentration for just those samples where the
sample concentration was above the IDL. This deviation was implemented to
avoid biasing the cyanide recovery by the high IDL values we obtained in our
quarterly IDL study. We thus prevented the reporting of high spike recovery
values obtained where cyanide concentrations were detectable in the sample but
were below the arbitrary IDL.

Recovery of cyanide for initial calibration verification sample [ICV-6
(0789), ICF Technology Inc., Consensus value 9.4 mg/L] was 107.2% with a
standard deviation of 4.0%. Recovery value for ICV-6 is based on the spiking
of 1 mL of stock standard ICV-6 to 500 mL of deionized water and recovery back
calculated to the original ICV-6 cyanide concentration. Cyanide found in
blanks analyzed in the work package were below the stated IDL.




01

TABLE 3: TOTAL CYANIDE ANALYSIS DATA
SDG #5

63 sample+ G4 - IcV

© GY Sample G2 Sample G5 Blank G3 Sample+ G4 - ICV spike sample Flags
Sample ID¥ PNL Log#  (ug/L) C dup. (ugst) € XRPD (ug/l) € spike (ug/L)  (mg/L) recovery (X) recovery (X) Q footnote#
........... o ) ) ) 1,2,3, 4, 5
(ALL)
BOOF68 91-2979 5.9 U 5.9 u N/A 5.9 u 85.4 9.93 102.6 105.7
BOOF75 91-2980 5.9 U
BOOF78 91-2981 5.9 u 5.9 v N/A 59 U 105.9 9.7 95.9 103.2
BOOF H2 91-2990 5.9 U
BOOF 84 91-3133 5.9 U 5.9 U N/A 5.9 u 90.0 10.58 95.9 112.6
Mean 98.1 107.2
std. Dev. 3.2 4.0

Concentration of stock ICV-6=9.4 mg/L (9.4 ug of cyanide is added to each distillation flask and recovered in 250 mL of NaOH).

Concentration of spike added = 90.6 ug/L.

1

2.

3. Contract required detection limit for water = 10 ug/L.

4 Used 250 mL of sample per distillation for samples G1, G2 and G3 due to limited sample size of 1.5L of total sample.
5 Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL.

CLP "C" FLAGS

= Analyzed but not detected (IDL or less than IDL)
= less that CRDL but greater than or equal to IDL

CLP "Q" FLAGS

= Spiked sample recovery not within control limits
= Duplicate analysis not within control limits




FREE CYANIDE ANALYSIS RESULTS

Free cyanide analysis was not performed as samples must have a total
cyanide concentration of greater than 20 ug/L before free cyanide analysis is
required.

11
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Table 4:

Free Cyanide Analysis Data

NO DATA REQUIRED

12



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: DUV GOTCH TR pate/Time: 329 oy 2as SN
Received by: = \™ QRO S ’
Customer Sample Number(s):BPDr&y ]\'Sqﬁ@\'-'Q'S J (SQSQ\:BQS]@ﬂdS'S+} 24d Foh

ALO Sample Number(s): S\ \ - l‘-m*-(; A\ - 2LTFHOS : S-23049 )C\ s \%Q\ 27

“/// Absent

1. Customer Chain-of-Custody Form: Present

2. Additional Shipping Forms (1ist)
r\QJn W O

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition: \WITH T

4. Sample Tag(s) ID Humbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

v o= et

6. Condition of Sample Vials. !

O <
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
Q-
8. Resolution of Problems or Discrepancies.
C)\c.,

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-00<




Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART |1 FIELD SECTION

Collector _/, ; D 4/3 s

gémpany Contact B. H. Ford

Date Sampled __ 4 A& A Time A #2¢ hours
Telephone (509 ) 376-6465

Sample Number and Type of Sample

Analysis Requested

A A

Total Cyanide

/2087 - Jus

Total Cyanide

3/25/%/ ~ 1,00

;/Xrﬁ/ ().,fzag;/hu
7

A)CES8) ~ o0

72‘,/:4/ /)y an;c/t

es/e/ - 100

Number Containers Type of Sample*
BOO F43 |2, 1, P W
BOOFY3 |2,1L, P W
200 F 80 I, /L A o
D25 Lo 18 /O o
_&QF/)O 07 /‘é /7 ‘:;/

77'/:(/ (1»;714/(/‘0

e) ps ~= 1320

Field Information™*

Special Handling and/or Storage

Possible Sample Hazards

PART li: LABORATORY SECTION

Analysis Requir.ed' TOTRY O SN

, ived%j LSRRy T, S o S T (29 (9

*Indicate whether sample is s0il, sludge, water, etc. Bo1 003

**Use back of pane for additional information relative to samplelacatign.

ALACORG 0T O




CHAIN OF CUSTODY

B.H. FORD 'Telepnone»- | 509-376-6465
L. WALKER Date 2-27-9 1| Time. ({5
200-8P-1
U0, - |teaiessns | ey g4t [ 2y
)4
Y s offsite Property No. A //i-
Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 F B3
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: /r/'é(' /0 A”") Receivgd by: / M/e’r Date/Time: 5-37-d
LiP. Walker ,/j;fyz{j?ﬂu. le/s”
Relinquis //”/ % Rec edeY . ‘lQ%%\NS Date/Time: 3 ,l% ’C\ |
e ﬁw O
‘Relinquished by: Received by: Date/Time:
Relinquished by: Received by: *' Date/Time:

B01-004




CHAIN OF CUSTODY

B.H. FORD Telephone - 509-376-6465
L. WALKER Date BERERA Time:| |10 O
200-BP-1
Y Exﬂﬁwm”“VQWH“N‘W“///Pﬁlz
A
o fA Offsite Property Na. o S
Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOO F93

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: ,?'29/(/@%; Receiyed by; A TSt b s Date/Time: - 25 -4/
L.D. Wa((er #//«/Z{/A‘A/.\ [ T40
Relinguished by: /{%A/C[u VC Received by: \3 (<Q%%\\) S Date/Time: 3 ,1% [C\ \
i SR RY
Rel inquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-005




CHAIN OF CUSTODY

2, 1L, P, WATER, TOTAL CYANIDE

Contact B.H. FORD Telephone 509-376-6465
Collected by | L. WALKER Date 3/25[ay Time | [S00
Locations.:. 200-8P-1
No.. %\ Or :;:Ldut?gbmk and WIL/C ‘/V~ L/L/é / /Pg. 22 |
. .
: Lading No. oy offsite Property No. A
ethad of Shipment o %Z«A
?Sh'wed to Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 FBO

CHAIN OF POSSESSION

Retinquished by: /A /VIGM'(/, Recew;d/by ; Durhiesr— patesTime: S 297/
LD, Waller A, {730
ET S b,
Relinquis (s brer Received by: Q. QD{S%\\J-B Date/Time: RS /3\% IC\ \
22 =2 A SN T NN e
Relinquished by: Recelved by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-006



CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date 3-25-9¢( {rtime{ || QO
200-BP-1
-0/ s | wH N6/ by
[
AJ | < Offsite Property No. A /.4
W JZM/\‘
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 FSH
2, 1L, P, WATER, TOTAL CYANIDE
CHAIN OF POSSES$ION
Relinquished by: //9 W«/Z} Recei/y v, o~ i”o"ﬂlkéz ate/Times 1 25/

N - M‘l/’ 3 3 . {
Rcllrmlgxd, ; Received by: J. (\Q‘SB\\QS Date/Time: 3}L8 C‘ \
Relinquished by: Received by: Date/Time:

Relinquished by:‘ Received by: Date/Time:

B01-007




CHAIN OF CUSTODY

2, 1L, P, WATER, TOTAL CYANIDE

v Contact B.H. FORD Telephone 509-376-6465
Collected by | L. WALKER pate 3/2 7/7/ Time | [ 320
Locations | 200-BP-1
pLies | Hasimek | WHC N 496/ pg.04
/7 ‘
Lading Na.. )4 Offsite Property Na. A
of snigment | Lfpt Lidinr
Shipped to Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
sos Fbo

CHAIN OF POSSESSION

ZA : R -
Relinquished by:/\(’ e e | Received by: ’7"_»__”_‘;7“/-'/?’40 Date/Time: - 27 4/
D (Walker S e pn lE(0

Relinquished by: /,f/é 4,,(\ Received by . ROBRIND | pacestine: 2 AR [S |

e DV SR |20

v

Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-008




LS et o

PNL-ALQO-051, Rev. O

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by: p'JJ . BH'}'C\QQV' Date/Time: 3/2'8’7, [Ho©

:?7:"; Received by:_J< H. POO
o Customer Sample Number(s): Boo FBj; RooF33 , Roo FBOFBOO F$Y, BooFDo
ALO Sample Number(s):___9I=~2207 . 9)-2708, 41-2709, 9)-2710, 9)-27)]

1. Customer Chain-of-Custody Form: Present A Absent

2. Additional Shipping Forms (1ist):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present X Absent
If Present, Condition: )-:102” ?w‘f—
(' 4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc. . . ~ -~ 0,50
etc.) Euv\ajm.j Jw,;y- . T +0d°C

6. Condition of Sample Vials.

7. NVerification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

. ' RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-009




' ” B *—"‘ - o B S T T
1o @ :‘::}L‘;g“gaﬁm - SAMPLE ANALYSiS REQUEST
T ' PART I: FIELD SECTION
' q_gllector Lp ua/z @~ ___ DateSampled _z& # # _ Time _x# hours
Gompany Contact B W Ford Telephone (509 ) 376-6465
l%;‘;\?):r Number acr::“;ﬁz:; sample Type of Sample® Analysis Requested
Ny
BOQ/K3 1, 1L, P W Free Cyanide PA25/5 - Jlis
Bbovfg_. 73 1, 1L, P W Free Cyanide 3 f25/5/ ~ /100
@SK F 40 L /e, A . fro @,{M} ~a 3/25/9/ - VPO
réao/ﬁ/ ) 1,2 o (ler e >/e5/ = 100
| fo0 00 L1, A i s feanc, 322/~ 320

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

N PART Il: LABORATORY SECTION

f  ived bym U'C’K Title __SMOV‘ Qesemda S_L;Q\l*tks‘r Date 1’1?)9'

Analysis Required

*Indicate whether sample is soil, sludge, water, etc. B 01"0.10
**Use back of page for additional information relative to samprevocatron.— A-6000-406 (05/30)



R EEE e e gy
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CHAIN OF CUSTODY

Contact B.H. FORD Telephone ’ 509-376-6465
ollected by | L. WALKER Date 1 2/25/e1 |1ime| 10O
ocations 200-BP-1
€ No.. . :i;:dut?sbwkam*-- W/-(C’N‘L/Llél/Pg.ZL
| | )4
;{aq.sd(ng_uo. _ A A offsite Property No. Y /,4
Methad of Shipment. S Afiliee.
‘Shipped to Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

800 F93
1, 1L, P, WATER, FREE CYANIDE

b
. CHAIN OF POSSESSIONr
Relinquished by: AL Vtr, Received by: ./f&“ru‘” Date/Time: S~ 221/

[ D. Well<eq Yo 2 L7 40
2T

Relimu% > Received byj'w M datesTine: 3=23—F! 40D

Rel inquished by: Received by: Date/Time:

Rel inquished by: Received by: " | Date/Time:

B01-011




CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date 3-27-q( | Time Hits
200-8P-1
-0l Fietd vosmak and | L) - M- Y6 [ Jpg 2y
1A A
A offsite Property No. 4,/,4
Fime) Aoliien
Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

goo FB3

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

4 e 7 -5 A PE _q
Relinquished by: <7 /0‘4"""’1 Received byy llsd a"’a‘ F Date/Time: - 27 4
LD Walker e Ly it 2 l61s
7 oA 7 g >
Rc(ijn(g'shed by: ///:04 s i RecmE St Date/Time: ‘3"7—8-’33;0
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-04i2




CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date 3-25-9 Time (Yoo
200-B8P-1
Y £;f£’,‘},°°b°°" o WHC-- Y4 Ag .22
A}
A/ )rﬁ Offsite Property No.:. /t//ﬁ‘
Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800 FBO
1, 1L, P, WATER, FREE CYANIDE
—=
CHAIN OF POSSESSION
Rel inquished by: < ida’&""’ Recejyed by; ///,-,//,/é/,/ Date/Time: 3-25-91
LD Nq(ker /6-—/_/(/ 1730
Relinquis Received by Date/Time: 3 "13 9
/%%%Zzéf’ Cﬂkdlfaél 1400
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

801-013




PR by
FRETRRROR i

CHAIN OF CUSTODY

8.H. FORD Telephone 509-376-6465
L. WALKER Date. 3/.2 s/qq Time | {00
200-8BP-1
- o Hetd Lostook st | ¢ - -y bt [ py. 22
o i
A/)4 Offsite Propei-ty No. /l.//"%
Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
BOO F35Y
1, 1L, P, WATER, FREE CYANIDE
‘ . CHAIN OF POSSESSION
Relinguished by: ﬁ/} /‘/“’a”’ Received by: /&'/fl./c ke Date/Time: 3:25-91
LD, Walker /5—2/{%";7 1720
/‘;;/&f‘/gle/ . -
Rel i shed by: = Received by: Date/Time: 3")-8 q'
Yoire s reee )] Poek 40
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-014




CHAIN OF CUSTODY

Culpuw Contact -

Telephone

8.H. FORD 509-376-6465
L. WALKER Date 3-27-9/ Time 1320
200-BP-1
407 it owook w | WHC=Y-444 (/g 24
/s ‘
4/]/4 offsite Property No. /t//"?‘
had :f Shipment: 54[4«,/ /) Gt
+8hipped: to Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800 FDO
1, 1L, P, WATER, FREE CYANIDE
CHAIN OF POSSESSION
Relinguished by: P ek, Receiyed by:, S St Date/Time: 37274/
I wellker | S lbo s
. LA ke ) .
Relinquished by: Received by: P Date/Time: —2?"9,
%M %/J me 5 I$ro
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-015




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by:_P.H Butclher Date/Time: 4]3)9]  ozo
Recetved by: & M~ Poo |
Customer Sample Number(s): [B00 FR ¥ BooF10
ALO Sample Number(s): 9)— 2280 q)-*+78|

1. Customer Chain-of-Custody Form: Present_4§;___ Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present )(‘ Absent
If Present, Condition: C?1nvé\'

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample gontainer as defined in Section 3.0 in
PNL-ALO-051, etc. b wa =

) Byl € T= 0.6C

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-016




CHAIN OF CUSTODY

B.H. FORD Telephone: 509-376-6465
L. WALKER Oate L//( /a | Time | (200
200-8P-1
s o s |\ wtC-N-4Y6(/ by 26
) A
A Offsite Property No. A
Afan o Dcﬁ;er
Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

800 FB3

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by:

Received by:

/5 W & T T ] Hﬁ/‘”
Relinguished by: 2> (LSLen Receiv by Date/Time:
0. wuj/xcir y 7Z~ (630
/IA ‘4()
Relinquished by: R by, Date Ti
/,%&5&7/1 ,m P oo l 2[9] Jo 30

Date/Time:

Relinquished by:

Received by:

Date/Time:

B01-017




CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date S Y4-1-9 [rime:| (3006
200-8P-1
Fowon rietg uosbock aed | A= 444( /[ by 26
)
) Offsite Property No. ) A
RSl De he
Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

800 F§0
1, 1L, P, MATER, FREE CYANIDE

CHAIN OF POSSESSION

Relinquished by: .X/j /‘/‘.L[él"\ Recep/ by: AT A For Date/Time: L/ -l
LD, Wa{ker ,»1;%2§TL4279f {635
Relinaujshed by: N Z A Recgi b WUU’K Date/Time: ‘-}—3"11
P K, /030
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-018




Westinghouse . S CieEan L
Hantord Campany SAMPLE ANALYSIS REQUEST

PART1: FIELD SECTION

C_qilgctor ‘/ LGlxer __ DateSampled X ¥ % _ Time _?¥% hours
Company Contact 8 H_ Fard Telephone {509 ) 376-6465
Sampl d Type of 1
3:':‘2; Number acr;m:iﬁ:: sample Type of Sample* Analysis Requested
2 %
1800 40 1, 1L, P W Free Cyanide - y-/-% /) Jp00
BOO £4Y 1, 1L, P W . Free Cyanide 918/ )70

Field Information®* _

Spedial Handling and/or Storage

| Passibie Sample Hazards

PART tI: LABORATORY SECTION

¥ ivedby M Pcm)nk Titte Samin, Reseancds Stswrch  pate y3l4]

Analysis Required

*indicate whether sample is soil, sludge, water, etc. BOi 019
**se back of page for additional infarmation relative to sampte locauon. A-6000-406 (05/90)



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: DUSTY QUTT 1 & (x_pate/Time: T2 \O.S &
Received by: . RORBINS

Customer Sample Number(s): b FR S ') &gg;@”?—q @)

ALO Sample Number(s): —1\-23 30 AV =278 |

1.
2.

Customer Chain-of-Custody Form: Present ZS Absent
Additional Shipping Forms (1ist):

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present “<f Absent

1f Present, Condition: \NaTTeC T

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

O =

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are éi_refrignrated temperature).
[

“C

Condition of Sample Vials. !
O =

Verification of Agreement or Honagreement of Information on Receiving
Documents.
Q<

Resolution of Problems or Discrepancies.
Q-

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-02¢




CHAIN OF CUSTODY

r Cantact B.H. FORD Telephone 509-376-6465
Collected by | L. WALKER pate q-(-91 rime | | 300
ations. - | 200-BP-1
t Na. %"‘”n :i;:dnt?qbook and WHC- ¢/-H4¢1 / Pg- 26
) A
ading No )4 Offsite Property No. A ) A
Shipment Sftand Deliver
to. Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION

800 F 490

2, 1L, P, WATER, TOTAL CYAKIDE

CHAIN OF POSSESSION
Relinguished by: L2 &‘)e(é,\ Receiv/e‘dj;y: #///YJ‘;Q"/ pate/Time: (=91
L.D. wake;c}' e 278 (630

i i aaiaiaial i I NERCANTSSINEN .
Relinquished by: Received by: Date/Time: %/B/Ci |
« %‘M DL Doy SRS

e

Relinquished by: Received by: Date/Time:
Relinguished by: Received by: Date/Time:

£E01-021




CHAIN OF CUSTODY

8.H. FORD Telephone 509-376-6465 -
L. WALKER pate - !/C{ ( Tine:| +6 1700
200-Bp-1
S e | Heiwek | WHC-N- 4461 /g2
[
f Lading No. ,4,g[;b offsite Property Na. - A /(/4L
“Method: of  Shipment Alpnd De hve
V,Sﬁibﬁé‘dim, Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOOFBB
2, 1L, P, WATER, TOTAL CYANIDE
. CHAIN OF POSSESSION
7 e V3
Rel inquished by: ,2/7§ WMM Received by: T ¢ Date/Time: Y-1-9
L D. A}a/&u— ﬁw l¢ 2o
Rel inquished /é"‘f ecei QO&% VNS Date/Time:
M \ é« 4/3)a) VOS2
Retinquished by: Received by: Date/Time:
Relinguished by: Received by: Date/Time:

BOA-0Z2

ey
Z1-9/



—

Westinghause
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector L 4 A Icer Date Sampled __x@# 3 Time _x#¥ hours
Company Contact B. H. Ford Telephone {509 ) 376-6465
a:‘:&: Number acge‘:aﬁzrc;f sample Type of Sample* Analysis Requested
3 Az
BOOF 70 2, 1L, P W Total Cyanide </1/5/ / 300
BOOFHE. |2, 1L, P W Total Cyanide 90/ 2300
Field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

sived b@j LQ)Q @

Analysis Required OV L O

Tive= . Ray %M Date ,_{_/g /CL\

*Indicate whether sample is soil, sludge, water, etc.

BU1-0L3

**Use back of page for additional information relative to sample locauon.

A-6000-406 {(0510)



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
AMP T

Delivered by: P H B“RL"'D\Q’" Date/Time: L”S')QI (140
Received by: S H‘ P"O\ = \QHP\;/S)C{\
Customer Sample Number(s): B0O FBL . Beo gch
ALO Sample Number(s):____ 1= 2959 9)-2360
1. Customer Chain-of-Custody Form: Present >( Absent

2. Additienal Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present 7< Absent
If Present, Condition: G;gucg.

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) A-.}l —_—— W QMA(”TV‘— v T_: © I(DOC

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BG1-024




Westinghouse .
Hantard Company

’ JW o T e r e TR
SAMPLE ANALYSIS REQUEST

PARTI: FIELD SECTION

ge{lgctor LD tSa) e Date Sampled Time hours
Enga"YCO“taﬂ B_H Ford Telephone (509 ) 376-6465
" Teampl Number and Type of Sampl

aﬁ":z:r um er?:r‘\mtayizeerz ample Type of Sample* Analysis Requested
ROOA7/, 1, 1L, P W Free Cyanide /3% — 90
ggo" 1, 1L, P W Free Cyanide 9/9/%) ~ 1720

field Information**

Special Handling and/or Starage

| Possible Sample Hazards

PART i: LABORATORY SECTION

 vvea oy, o L o

Aualysis Required

Title Sﬂ»wn.. /?QSEAACJQ\ S"l‘%j"\d Date 7/3#‘?/

*indicate whether sample is soil, studge, water, etc.

- BO1-025

*™Jse back of page for additional information relative to sample lacation. A-6000-406 (05/90)




CHAIN OF CUSTODY

8.K. FORD Telephone 509-376-6465
L. WALKER Date Y-4-q( | time | 1330
200-BP-1

.
(/maz/f

Field Logbook and..
Page No.

i c-00- 4461 /), 28

o Yiad

P d

Offsite Propellty Ko.

«//A

T

Battelle Northwest/ PNL 314 Laboratory

SAMPLE 1DENTIFICATION

oo FCY

1, L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

7
Relinguished by: A phia,

/%:d{‘4"/ Date/Time: C/-(-/~(7/

Received, hy: )
LD Weller j///{‘zdﬂA ¢35
V. T T ~.
Reli% HO~reher | vy ﬁ(ﬂﬁq oacesTime: 15 "7/
e 1140
Relingquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-026




CHAIN OF CUSTODY

B.H. FORD Telephone- 509-376-6465

L. WALKER pate Y-3-9¢ |Time | /YOO

200-BP-1

Slingn pleld ookt | Wl ¢ - Y446 [ [ pg.27

/4 .
A4 offsite Propecty No. - /\///f
. fond elyire,
Sh*w-dto Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
B0 FB6
1, 1L, P, WATER, FREE CYANIDE
ﬁ
CHAIN OF POSSESSION
L. D e (key S KA . ¢-3-q/
Ret inquished by: Recel Date/Time:
g /l/,:,&h 2 2 (700
Relingu ﬁé;ﬂ% by, QU’Q Date/Time: L.'-s"-c”
/%%ZZ/ m Lo

Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-0<7




PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: DUSTY (QUTCHER. Date/Time: 4[5 \\ SO0

Received by: < RO LIS

Customer Sample Number(s): PP rel, - B F Fo Y
ALO Sample Number(s):__ HA\-2R 5SS S\ -2BE0
1. Customer Chain-of-Custody Form: Present Absent

2. Additional Shipping Forms (list):
e & U VA PN J\&M
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present v Absent
If Present, Condition: AR S Y

4. Sample Tag(s) ID Numbers if not Recorded on Lhe Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

@R = ) e
6. Condition of Sample Vials. !
O =

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

O«

8. Resolution of Problems or Discrepancies.

O =

RETURH COMPLETED FORM TO PROJECT MANAGER

BO1-028



Westinghouse
@ Hanford Company SAMPLE ANALYSIS REQUEST

-
PART I: FIELD SECTION
o -
Callector AD A/UH e~ Date Sampled Time hours
:z';:’;l:r Number zze‘zavi?\:;f sample Type of Sample* Analysis Requested
BOO F5L 2, 1L, P W Total Cyanide Y3 Y — 09
BOOAC’Y |2, L, P W Total Cyanide G/ — /330

Field Information™"

Special Handling and/or Storage

- Possible Sample Hazards

PART Il: LABORATORY SECTION

‘ ived b& . QJ&&;«ZE Titie%\r, Q\Q ~). SW&L Date L*lg_(c\\
Analysis Required _ TOTTAVL N AL O

*Indicate whether sample is soil, sludge, water, etc. 801 : 23
**Use back of page for additional information relative to sample focation. A-6000-406 (05/90)

[



CHAIN OF CUSTODY

B.H. FORD Telephane 509-376-6465
L. WALKER Date 4-3-g¢ Time | /Y0 0O
200-8P-1
Zomrom ook od | gl N Y6 fos 27
S
-/‘//4 Offsite Property Na. /1///4
;6/,4«,//)4,4;4\
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION W
BOO F B
%, iL, P, WATER, TOTAL CYANIDE
CHAIN OF POSSESSION
Rclifmishedjv_(:;/é" D.A/Wal/kc’r Recei%/zjﬂ;'-ﬁépf‘ Date/Time: /;(E;q/
. ST e, . N, RO R WY . )
Relinqu : Receiy : S Date/Time: :
Pz UTEELD G1STe
Rel inquished by: —LR{ceived by: Date/Time:
Relinquished by: Received by: Date/Time:

301030




T )

CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date $-4-q( | rtime:| /330
200-BP-1 .
S rists vowsk k| LHC-N- 441 ) by 2
ol
/V// Offsite Property No. N//d
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOO FCY
2, 1L, P, WATER, TOTAL CYANIDE
i CHAIN OF POSSESSION
 Relinquished by: TR Uk fE gece“?ﬂ’ ' ./;/g)“’”é""' patesTime: 7~9~9/
D L:/af/]ﬂf' A 1635
. mrsberl NIUSSTX SN : W s
Relingquish : Recejved by: : Date/Time: '
p A PP RR &S ey
[/~
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

g01-031



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: DUSTY LITCHE (. Date/Time: “H\\,[c\ \ = \23 D
Received by: <) . RO WS

Customer Sample Number(s): &@QSFQQ 8@@ IS &93325 \::f’%
ALO Sample Number(s): A\ -2 : q - 399@ S\ - 253\

o Absent

1. Customer Chain-of-Custody Form: Present
2. Additional Shipping Forms (list)

e e etk v ”\k%@'

3. Custody Seals on/Shipping and/or Sample Containers and their Conditions.
Present v///// Absent

If Present, Condition:

4. Sample Tag(s) ID Humbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: Qe

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

O = 4
6. Condition of Sampie Vials. !
O\«
7. Verification of Agreement or Honagreement of Information on Receiving
Documents,
O
8. Resolution of Problems or Discrepancies.
d =

RETURN COMPLETED FORM TO PROJECT HANAGER

£E01-032




Westinghouse
Hanford Company

4

SAMPLE ANALYSIS REQUEST

=

PART I: FIELD SECTION

Collector ) latico Date Sampled X X4 Time XXX hours
Cgmpany Contact B. H. Ford Telephane (209 ) 376-6465
: 'Igémple Number and Type of Sample .

- . Type of Sample* - Analysis Requested

Nymber Containers o’ X

BOO A% F£ (2, 1L, P W Total Cyanide G/ %n97 Jiv00
BOOF 7S |2, 1L, P W Total Cyanide 0. Toes [ 100
goo 78 |\ R 14, K < Toral Coamicle 9 Apr§/ ) 2700

Field Information*®

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

L e Ry

Tite™> . ?\QA_Q&AQ\SC—MGIQ - /H /c‘ |

Analysis Required IO T Cvy ey O

*Indicate whether sample is soil, sludge, water, etc.

BO1-03s

**Use back of page for additional information relative ta sample location. A-£200-49¢ {N590)



CHAIN OF CUSTODY

B.H. FoRD Telephone | 509-376-6465
L. WALKER Date 1 4<¥~9¢( | T"ne | 400
200-BP-1 |
o riots vowmer ans |11 A YL oy 29
. |
A Offsite Property Na. | ,A/jéﬂ’

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOO F(Y

2, 1L, P, WATER, TOTAL CYANIDE

T oy CHAIN OF PQSSESSION

. . } A A A v ) o-%-9/

Relinquished by: / /Wﬁ Received by: _ —— - Date/Time:

LD WhiKer 2427?52/445: [ 700
P F A Are

Relinqujshed bys—— Received by: %/\)' ROBBILS Date/Time:
o SNECET e 00 VAR

1330

Relinquished by:

Received by:

Date/Time:

Ret inquished by:

Received by:

Date/Time;

. B01-034




CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date H-q-q( |tim| (400
200-BP-1
e risss ookt | WILC- M- Y4 g 30
o
A offsite Property No. ) /,4
Sl Ly
Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 F 7§

2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: 7 AVelde Received by: . STAG paerrine: T
LD. WealKer A 615
I S N v ]
lolin;i%,by- Received by:\)‘ ROfBINS Date/Time: 4/ /C\ \
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-035




CHAIN OF CUSTODY

B.H. FORD Telephone | 509-376-6465
L. WALKER Date | 4-10~91 |time| (10O
200-BP-1

gi;tdut?qwk and- N WHC- V- 446 {/;5- 3/

offsite Property Now

Battelle Northwest/ PNL 325 Labaratory

SAMPLE IDENTIFICATION

BOO F7 5
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished by: //g /(7“’&47 Received, by: . /7’(%-/”4'4/‘}75 “BatesTime: & 104/
LD Whi!Ker TS o T (YOO
Reli i J%b;. ) %/d ‘16 Received by:\) A AN QBB' UE Date/Time: ""/\\ /c\ \
s e SR 1330
Relinquished by: Received by: Date/Time:
Relinquished by: - Received by: Date/Time:

801-036



* Delivered by: P . BuThen Date/Time: “f})i}‘il 1253
Received by: l<:~ }4 . Poo J

Customer Sample Number(s):_[SOOFGE , BQDF7)’/ RoOF7%

ALO Sample Number(s):__9!—=2979 q)-299 © q)-29 8|

PNL-ALO-0S1, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Customer Chain-of-Custody Form: Present X Absent

Additional Shipping Forms (1ist):

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition: GFov1X~

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (i,e., broken container, dented, breachgd
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) .'l\vd“uof‘} T ’:-‘3.70C

Condition of Sample Vials.

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

501-037




y Westinghouse . .
@ Hantord Company SAMPLE ANALYS!IS REQUEST

PARTI: FIELD SECTION

Collector K,Q Q/Qllg/' Date Sampled ¥ % Time X hours
Company Contact B_H_Fard Telephone {509 ) 376-6465
:ﬁ:gl:r Number 2:?‘:;?‘:::( sample Type of Sample® Analysis Requested
7% % X
BOO /¢ 5 1, 1L, P W Free Cyanide - SHarlr /400
BOO A5 1, 1L, P W Free Cyanide 1O /) 1190
Ho0F 78 j, 4, &/ free Gampd e 9;?’.0%‘// /500

field Information**

Special Handling and/or Starage

| Possible Sample Hazards

PART il: LABORATORY SECTION

3 'vedby’m {JTUK Tite Soanfo— QLS-QQAQQA -Sc-u od'\s)' Date ‘i})l)‘”

Analysis Required

*indicate whether sample is soil, sludge, water, etc. 301-038
**Jse back of page for additional information relative to sample location. A-6000-406 (05/90)




" CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465

L. WALKER Date 4-~-8-9/ |Ttime| jy00

200-8P-1

o st | WK N YY 6L S g

~/A
) A offsite Prope'rty No. /7
Ahvd e hoer

Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

BOO [ (¥

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

7, T A e Avr -
Relinquished by: ’{Ao WM") Received by: AT i Date/Time: q-§-/
LD Walker ST [ 700
. 7 o =]
Relinquished by: Regeived by IO Date/Time:
e Al 12533
Relinquished by: Received by: Date/Time:
Rel{inquished by: Received by: Date/Time:

8301-039




CHAIN OF CUSTODY

B.H. FORD Telephane 509-376-6465
L. WALKER Date Y-q-q| |r1ime:| [Ypo
200-BP-1
‘Field Logbook and.. - AN-
e Fiotd sosbook and- | ) (f (- N 961 /g 30
A A
4///,4 offsite Property No.- wf A
ﬁ/o-“d élz/del'f
Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
soo F 78
1, 1L, P, WATER, FREE CYANIDE
L S —
. CHAIN OF POSSESSION
Rel inquished by:/(éc W‘(/éé"\ Recei ’}:y;/; ¥ ,///7/‘ i Date/Time: 13-
L.D. Weqlker WP Lo (615
; Y == .
Rel inquishegysby; Received by Date/Time: —
e Sl FreX 4okq) 1253
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-040




CHAIN OF CUSTODY

| 8.4. For0 Telephone 509-376-6465
L. WALKER Date Y-10-9¢ Time | {0 O
200-BP-1

Field Logbook and:~ - -
Page No. S

WHCA- 446l /Pa- 3

offsite Property Nol.

Battelle Northwest/ PNL 314 Laboratory

SAMPLE IDENTIFICATION

BOOF75

S

1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

i 4 e ¢ -lp-
Relinquished by://-/ym”? Recejyed by:- / /77@ Date/Time: 1-10-qr¢
LD Weller ST e EF 40 ¢
f%;(?nﬂzhﬂ(
Rellmish%/ v m Received by '0 Date/T ime: _
V47 Ul Pk | *E%ar 253

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

B0O1-041




Delivered by: (2 _Z/ %5)’47‘2;/{&/% _/__ Date/Time: 423 ] [0/3
Received by:::£7(129,(<322;%;./gz;:: ._uﬁb(

Customer Sample Number(s): Boo /:fﬂ ‘ 2

ALO Sample Number(s): CI/" 2990

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

re ¢l

e

Customer Chain-of-Custody Form: Present V. Absent___

Additional Shipping Forms (list): ¢ e .\ , 2. %M /é%/\

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present v Absent

p
If Present, Condition: (A

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample V1a]

Notes: /l/ %

Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) 3 él()(jl,
Condition of Sample Vials. CEQ_Q_1A1___,
J
Verification of Agreement or Nonagreement of Information on Receiving

Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-042



e~

Westinghouse . C BT
@ Hanford Company SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Callector /@pw/k@f " DateSampled /A Y/ Time _{79S hours
Company Contact 8 H_ Fard Telephone (509 ) 376-6465
Sample Number and Type of Sample _
Numger ¢ Contayi?\ ers P Type of Sample” | Analysis Requested
BOOF A2 1, 1L, P W Free Cyanide -
800 1, 1L, P W . Free Cyanide

Field Information**®

Special Handling and/or Storage

| Possible Sample Hazards

PART Il: LABORATORY SECTION

P ived by.é:{z;?:ﬁ.gg,ég e Title 70 o 4. ,‘/4 roealg =TT Date =/2 =G/
Za & e D

Analysis Required 7 gl s QoL T 0

(%

*Indicate whether sample is soil, sludge, water, etc. BO1-043
*={Jse back of page for additional information relative to sample location. A-6000-406 {05/90)




CHAIN OF CUSTODY

B.H. FORD Talephona | 509-376-6465
by | L. WALKER Date Y-11- G/ Yine | /300
| 200-Bp-1 |
e Hiela ook wd |y -y 61/ pg 32
A///4
A // offsite Proﬁe‘t'ty-'li‘d'.:ii A //‘7
é‘.fwdg/Z/A/uf
') Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800 FHZ
1, 1L, P, WATER, FREE CYANIDE
] CHAIN OF POSSESSION
. 4 . GG A Ko ) Gi(-Gq [
Rel inquished w:ﬂm Received bys / Date/Time:
LD Walker /"///;//J,?;X (SoO
Rel inquish S - /%‘o:./c "ﬂ” Recejved by: ‘bh"": 0. SemTE Date/Time: -’%—‘/:"f/
M séél - Lo T 10,3
Rel inquished by: ’ Receiveg by: Date/Time:
Rel inquished by: Received by: Date/Time:

BO1-044




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

oel vered by:_ B ey Date/Time: j/z/d'/ /0: 50

Received by: 42414;CL AAubL ,1r19°/-J
Customer Sample Number(s): S)Jﬁ Fﬂgza M

ALO Sample Number(s): 9/ — Q‘]‘?D

1. Customer Chain-of-Custody Form: Present l/’/// Absent

2. Additional Shipping Forms (list):
5km%dﬁ,¢#uléiw (R722

3. Custody Seili/32/§hipping and/or Sample Containers and their Conditions.
Present Absent

If Present, Condition: 65;76214{

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /\/AL

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

©
35°C
6. Condition of Sample Vials. !

o0 O

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents

Aonee.

8. Resolution of Problems or Discrepancies.

NI#

RETURN COMPLETED FORM TO PROJECT MANAGER

B0O1-0435



CHAIN OF CUSTODY

8.H. FORD Tetephone | 509-376-6465

L. WALKER Date 1 g-11-4/ Time:| /300

200-8P-1 | /

ST won Fleld Logbook and: | [)HC- N- Y96 ( / py. 3%

A
A Offsite Property No. . A///f
A/A na be’//l/; e
Battelle Northwest/ PNL 325 Labaoratory
SAMPLE IDENTIFICATION
BOOFRZ
2, 1L, P, WATER, TOTAL CYANIDE
(S S e S
CHAIN OF POSSESSION
7 AL S ~ /)<t
Rel inquished by:,(J/% Receiver) by: y TS ke Date/Time: LA
L. D. a/,{-,J/,;é;é /(’%/Z//A Iso0
/ (2.8
Rel inquished Recay Date/Ti
izt |\ fﬂféw %7‘/2{/?/ J0:50

Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-046




Westinghouse
@ Hanford Company SAMPLE ANALYSIS REQUEST

PART |: FIELD SECTION
Collector /D ,{/x/Ker Date Sampled //,Jgr‘i/ Time /20 hours
Company Contact 8. H. Ford ' Telephone ( 509 ) 376-6465
Sample Number and Type of Sample .
Number Containers | Type of Sample® ~ Analysis Requested
BOO~A/Z 2, 1L, P~ W Total Cyanide

Field Information®**

Special Handling and/or Storage

Possible Sample Hazards

PART il: LABORALTPRY SECTlOy

4 ]/ '
eived byM_ Tite ﬁé&%ﬁl‘é\/ Date ?://Z/ﬁ

Analysis Required

- Py
) . 01047
*indicate whether sample is sail, sludge, water, etc. B
*~Use back of page for additional information relative to sampte location. A-6000-406 (05/90)




Delivered by: DVUSTY  &UTCHE (R pate/Time: L*’I\CR ﬁ? \

PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM
w20

Received by: O . ROBBIWID

Customer Sample Number(s): QPO B Q] .
ALO Sample Number(s): AN -2

1.
2.

Customer Chain-of-Custody Form: Present v//// Absent
Additional Shipping Forms (1list):

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present o Absent
If Present, Condition: WY C '\

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial,

B N/

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

O = PRED
Condition of Sample Vials. !

CO 4=
Verification of Agreement or MNonagreement of Information on Receiving
Documents.

Q&

Resolution of Problems or Discrepancies.

O &
RETURN COMPLETED FORM TO PROJECT MANAGER

B01-048



CHAIN OF CUSTODY

B.H. FORD

Telephone-

509-376-6465

L. WALKER

Date:

Y-17-9( |1me| (/00

| 200-BP-1

’j;:fvaﬂ

WHC-N- 996/ /Pa. 33

/A

e

Offsite Property "ﬂc;»;:f'

Y

/‘%Mc/ «/)1‘_’//(/.6/

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 £ ¢

2, 1L, P, WATER, TOTAL CYANIDE

S -2\RY

CHATN OF POSSESSION

VT
Relinquished by: ,//Ozﬂcz/g Recei 7L Date/Time: (//7/‘?/
/D /()c‘(/k{’[ f/‘/(,/ /1220
SEas RO ine: A |
Reli hegd &ewed by: &t\% Date/Time: \S ] \
/5'&?1’2;{ N e l0 W1id
Relinquished by: Received by: Date/Time:
Relinquished by: Received by:. Date/Time:

B01-043




—

Westinghouse
@ Hanford Company SAMPLE ANALYSIS REQUEST

|

PART I: FIELD SECTION

-
qulqttor_ _ K/}%@/ Date Sampled _/ 724~ 2/ Time //29_ hours
Company Contact B. H. Ford Telephone (_ 509 ) 376-6465
! T
3?&:%:' Number ac';?“aﬁzg{ Sample Type of Sample* - Analysis Requested
800 2, 1L, P W Total Cyanide

800 2, 1L, P W Total Cyanide

field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART iI: LABORATORY SECTION

1 .ived by . Q&Q&Q\)’ Title S v™ %_Q_m\c@\ Sa Date ( \C\(Cx \r
Analysis Required __ L O \¥\\ Cnl

01-050—
*Indicate whether sampie is soil, sludge, water, etc. ' B

**Use back of page for additianal information relative to sample location. A-CONG-40E (0590)



T b Aihu i
EE R R S 11

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: /x—wf %4,77&/»/ Date/Time: “7/"’ /9~ 7/ Q// 8O
Received by: ng/éz,. AZ7~\~25;? Z

Customer Sample Nuﬁger(s): B FJY

ALO Sample Number(s):__ ¢/ - 3/ .33

’/// Absent

2. Additional Shipping Forms (list): _,,

1. Customer Chain-of-Custody Form: Present

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present___ ¥ Absent //
If Present, Condition: sffiFZZ//)

a P
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /%%¢;

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in
PNL-ALO-051, etc.) 00

ol

6. Condition of Sample ;;?
/ 4,/7’(//

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-051




..'i..,! D
o

PRI

CHAIN OF CUSTQODY

y Contact B.H. FORD Telephone | 609-376-6465
, Collected. by | L. WALKER Date {1797 {1ime| (10 0
 Locations | 200-8P-1

;'.f/'a V4

" Field Logbook and

Page No.
s _
/4///7‘ offsite Property Nb.’iﬁ-:" A///
/’%M(/ Jz’ﬁwlf
Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800 F Y
1, 1L, P, WATER, FREE CYANIDE
-
CHAIN OF POSSESSION
. T P A .
Rel inquished by: /J/ﬂa:% Receivw 7 it Date/Time: L/"/-/ (i/
LoD We/llce r ///"2//7/%;(4 1220
SO S A ito
Relinquished by: Receiyed by: . . Date/Time:
e S A Y=19-9) 1120 a
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-052




Westinghouse .
Hantord Company

S

| L% wr e -
SAMPLE ANALYSIS REQUEST

PART |I: FIELD SECTION
Collector /\Q M/«"’r/ Date Sampled /7//£/‘ 7/ _ Time /04 _hours
Company Contact B_H. Fard Telephone {509 ) 376-6465
Sample Number and Type of Sample .
Number Cont:i?\ers Type of Sample* Analysis Requested
800 1, 1L, P Free Cyanide
BOO 1, 1L, P Free Cyanide

Field Information*”

Special Handling and/or Storage

Possible Sample Hazards

PART II: LABQRATORY SECTION

sved by o o) T

Analysis Required :ft 2P % o

Title f-\/:"‘/’ o cm«(@ _Lfg,,-—- Date »*r/—-,/?’f/

-B01-053

*indicate whether sample is soil, sludge, water, etc.
**Jse hack of page for additional information relative to samnle location.

A-6000-406 (05/30)

[ ————



Samples were delivered directly to the Analysts. Therefore, no PNL Chain of
Custody forms were needed.

B0Z2—002




BooDKR- PNL- O 4y

200-BP-1
GROUNDWATER ANALYSIS PROJECT

TASK 7
DATA PACKAGE/REPORT No. 2 & 3

Revision 0

May 8, 1991

Prepared by: B.M. Gillespie
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The samples are
all ground water collected in support of Task 7. The twenty one samples from
sample delivery group number two and the two samples from sample delivery
group number three are reported together in this one data report/package to
save on preparation costs of a separate package for set three. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building and 314 Building
200-BP-1 Sample Custodians.

The requested analyses for these samples were cyanide, free cyanide and
ferrocyanide. A complex cyanide result is determined by the difference of the
total cyanide and the free cyanide results., A "ferrocyanide" result is not
obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant. Samples 90-7082 and 91-1825 were submitted for
Ru-106 anaysis and the results will be reported in a separate data package for
all Ru-106 sample data results for this task. The quality control (QC)
requirements for each sample are defined in the test instructions for each
sample. The QC requirements outlined in the procedures and requested in the
WHC SOW were followed. Sample duplicates, methods blank, matrix spikes and
laboratory control standards were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2
through 4) for each analyte or method. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and







CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

BN ﬁgﬁxlggg;u S-5—9|

B. M. Gillespie Date
200-BP-1 Project Manager




TABLE 1:

200-BP-1 Sample Numbers

SAMPLE DELIVERY GROUP #2

WHC Sample Number

BOODL4
BOOFO08
BOOF11
BOOF14
BOOF21
BOOF30
BOOF33
BOOF36
BOOF46
BOOF49
BOOF43
BOOF58
BOOFF4
BOOF52
BOOF62
BOOF65
BOOFF7
BOOFGO
BOOF71
BOOF81
BOOFG3

PNL _ALO Sample Number

90-7080
90-7081
90-7082
90-7083
90-7084
91-1691
91-1692
91-1693
91-1787
91-1788
91-1803
91-1804
91-1805
91-1822
91-1823
91-1824
91-1825
91-2396
91-2397
91-2398
91-2399

SAMPLE DELIVERY GROUP #3

WHC Sample Number

BOOFC7
BOOF87

PNL _ALO Sample Number

91-2456
91-2457




CYANIDE ANALYSIS RESULTS

Cyanide analysis was performed in room 419 of building 325 in the Hanford
Site 300 area. Results for Task 7 data packages #2 and #3 are presented by
colorimetric analysis run accompanied by a plot of cyanide standard
concentration vs absorbance for that analysis run. Data package #2 and #3
results are summarized in Table 2.

Sample results for sample and duplicate were below the instrument
detection limit (IDL) of 5.9 ug/L except for samples 91-2399 and 90-7082.
Duplicate precision was within the accepted 1imit for all samples. Sample
91-2399 had a cyanide concentration of 6.3 ug/L and sample 90-7082 had a value
of 17.8 ug/L. Free cyanide analysis was not done as samples must have a total
cyanide concentration of greater than 20 pg/L before free cyanide analysis is
required.

The 12 day hold time specified for cyanide analysis under the CLP
protocol was met for all samples in this work package.

Average spiked sample cyanide recovery was 99.6% with a standard
deviation of 3.8%. We chose to calculate the spike recovery for task 7 by
subtracting the sample cyanide concentration from the sample + spike
concentration. This is a deviation from the CLP protocol which calls for
correcting the sample + spike concentratiom for just those samples where the
sample concentration was above the IDL. This deviation was implemented to
avoid biasing the cyanide recovery by the high IDL values we obtained in our
quarterly IDL study. We thus prevented the reporting of high spike recovery
values obtained where cyanide concentrations were detectable in the sample but
were below the arbitrary IDL.

Recovery of cyanide for initial calibration verification sample (ICV-6)
was 105.9% with a standard deviation of 5.6%. Recovery value for ICV-6 is
based on the spiking of 1 mL of stock standard ICV-6 to 500 mL of deionized
water and recovery back calculated to the original ICV-6 cyanide
concentration. Cyanide found in blanks analyzed in the work package were
below the stated IDL.




TABLE 2: TOTAL CYANIDE ANALYSIS DATA (WATER SAMPLES)

G3 sample+
spike
recovery (%)

101

101.3

99.9

103.3

91.3

96.1

99.6

G4 - ICV
sample
recovery (%)

113.1

103.4

102.7

106.1

104.4

104.6

104.2

106.7

104.4

105.9

G1 Sample G2 Semple G5 Blank G3 Sample+ G4 - ICV
Sample ID# PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) spike (ug/L)  (mg/L)
BOOOL4 90-7080 5.9 u 5.9 U N/A 5.9 89.9 9.98
B0OF08 90-7081 5.9 U
BOOF 11 90-7082 17.8 17.1 4 5.9 113.6 11.39
800021 90-7079 25.8
BOOF 14 90-7083 5.9 U 5.9 U N/A 5.9 91.3 10.63
" BOOF21 90-7084 5.9 U
BOOF30 91-1691 5.9 U 5.9 U N/A 5.9 92.1 9.72
BOOF33 91-1692 5.9 U
BOOF36 91-1693 5.9 U 5.9 U N/A 5.9 90 9.65
BOOF43 91-1803 5.9 U
8000K8 90-7067 5.9 u 5.9 U N/A 5.9 91.6 9.97
BOOF 46 91-1787 5.9 U
BOOF49 91-1788 5.9 U 5.9 U N/A 5.9 91.1 9.81
BOOF 81 91-2398 5.9 U
BOOF58 91-1804 5.9 U 5.9 U N/A 5.9 97.4 9.83
BOOFF4 91-1805 5.9 U
BOOF52 91-1822 5.9 U 5.9 u N/A 5.9 83.2 9.79
BOOF 62 91-1823 5.9 U ¢
BOOF 65 91-1824 5.9 U 5.9 v N/A 5.9 87.9 10.03
BOOFF7 91-1825 5.9 U
BOOFGO 91-2396 5.9 U 5.9 U N/A 5.9 85.4 9.81
BOOF71 91-2397 5.9 U
BOOFG3 91-2399 6.3 B 5.9 U N/A 5.9 97.6 9.64
BOOFC7 91-2456 5.9 U 5.9 U N/A 5.9 94.1 9.1
BOOF87 91-2457 5.9 U
Mean
1. Concentration of stock 1CV-6 = 9.4 mg/L (ln actual practice 9.4 ug of cyanide is added to each distillation flask and recovered in 250 mL of NaOH).
2. Concentration of spike added = 90.6 ug/L.
3. Contract required detection limit for water = 10 ug/L.
4. Used 250 mL of sample per distillation due to limited sample size of 1.5L of total sample.
S. Duplicate precision under the CLP protocol must be within one CROL when either sample or duplicate are below 5X CRODL.
6. Semple 90-7067 and 90-7079 not part of data set #2 of task 7.
CLP Flags
U = Analyzed but not detected (ICL or less than IDL)
N = Spiked sample recovery not within control limits
* =

Duplicate analysis not within control limits




FREE CYANIDE ANALYSIS RESULTS

Free cyanide analysis was not done as samples must have a total cyanide
concentrations of greater than 20 ug/L before free cyanide analysis is
required.













CHAIN OF CUSTODY

E&ipa&y-cmm: B.H. FORD Telephone. 509-376-6465
:‘S.;‘plxenc.ollected by | L. WALKER Date 3-11-9] ﬂme TRE-Y
sample Locations 200-BP-1
'ce Chest No. Cros by fletd ombook and | (WH-N- 44 | /Py- 18
:V'VR'é‘q.t.urks Al
Bill of Lading Na. A offsite Property No. A
Method of Shipment ot Sedowen
Shipped to Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOOF GO
1, 1L, P, WATER, FREE CYANIDE
] CHAIN OF POSSESSION
Relinquished by: Mﬁ“’%ﬂ Receiv Y3 "//%747"/1 Date/Time: 3-i-ql
L,D. WalKer /%% le 55
Rel inquis| by; TS b Receiv D O‘U'Q Date/Time: 3_|3-Q’,
/M m f 1Yoy
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B0O1-002




CHAIN OF CUSTODY
Company Contact 8.H. FORD Telephone - .| 509-376-6465
‘Sample Collocted by | L. MALKER Date 3-((-G( |tme]| /130
Sample Locations 200-BP-1
Crosdy ::gdntﬂbookw WHC-N-Y461 /py. 18
Remarks oy
Bilitbf:uding No. /V//? Offsite Prop.:rty No. ST
Method of Shipment | wfem ot ol
Shipped to Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800¢ 7 |
1, 1L, P, WATER, FREE CYANIDE
CHAIN OF POSSESSION
Rel inquished by:ﬂ % Receiv . P e .Date/Time: 3-1-9/
5 e lfer | S [o50
)/j%/a,;{y}/ X d_U/Q . 3/, ‘
Rel inquisheg,by; A Received by: pate/Time: 3/13191 _
em?,{‘% eceiv mp ate/Time oy
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-003







' CHAIN OF CUSTODY

- Company Contact B.H. FORD Telephone. 509-376-6465
“Sample Collected by | L. WALKER Date 3-1-9( |time| 1415
“sample Locations 200-BP-1
”!e‘:f’c"e“ No. 67 o5ty :Z::dn';‘.’“m"k ad L WHC-I- 4y | / pq. 18
Renarks i
“Bill of Lading No. Y a Offsite Property No. . Y /4
flie.thod of Shipment W % 4;&
‘Shipped to - Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
B0O F &3
1, 1L, P, WATER, FREE CYANIDE
, CHAIN OF POSSESSION
Relinquished by: M/V% Recei;zz/b : Zfﬂ 76/;0/‘ Date/Time: 3-11-91
L.D Walker /%,Z,‘/ (700
L S s . O_US<
Relinquis! by R ed by? Date/Time: "2—? L
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:




2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

‘Company Contact B.H. FORD | 509-376-6465
L. WALKER Date 3-/-9/ |[time] 1115
200-BP-1
ChestNo . K/’ﬂfé/ WHN(- N- Hyg | /Pj [
;»_».éﬁﬂfks”?‘:' o i
?giil'ofLLading No. /A offsite Property Na. zfiQAL’
'?n.:hod of Shipment j(./,‘w/,éé,ﬁ
shipped ta - | Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOO F 5O

Retinguisned by: STX e, | peceivpd by; pTe ko | ertines 311
LD WealKer ' 1655
Rel inquished by: //ﬂéf/ Recei N LI XN Date/Time: X YR
T Q- m\‘r‘wge e 2\

Relinquished by:

Received by:

Date/Time:

Relinquished by:

Received by:

Date/Time:

B01-006




" Company Contact

CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
“Sample Collected by | L. WALKER Date 3-11-9 ( | Time (320
‘sample Locations - | 200-BP-1
xcoch“t No.'b @/0; é/ | :; ;:dntogbookam W H C - /v - ‘/L{ é / / Py- 18
Rmrks vvvvvvv /(//,f
Bill of Lading No. /; Offsite Property No. ,,//,f
“Method of Shipment 2l ‘»%m:«»,
— : g
Shipped to - 1 Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800
2, 1L, P, WATER, TOTAL CYANIDE =
2 CHAIN OF POSSESSION
Relinquished W=;¢4}/Z% Recei /ﬂ/// €41 Date/Time: 3-ti-ail
LD Walker W le 50
Relipquis! : ///“/4/"’” Received by: \J. ROk A SN Date/Time:
2 SN »hzlay 2 H0
Rel inquished by: %eived by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-007




CHAIN OF CUSTODY

Company Contact B.H. FORD Telephane 1 509-376-6465

‘s@tlcl_li:ouacted by | L. WALKER Date: - 3-41-9] T\m o &00
sample Locations 200-BP-1

Ice Chest No. &0 v :;;:d":;oebookmd WH - N- 44961 /v y. 1§
" Remarks: /z//ﬁ‘ '

“BilL of Lading No. W Offsite Property No. o //

Nethod of Shipment

o ol

Shipped to- Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
sog F 8!
2, 1L, P, WATER, TOTAL CYANIDE
CHAIN OF PQSSESSION

Relinquished by:/% bk,

2.0 e lker

Tl

Receiv, §  — )4//0@./ Date/Time: 3/”/‘7/
2z -

4S5

Relipguished py: , , Il peceived by: V- ROBBINS Date/Time:
q . '
% %\)\ Q VoD SOz ISy 3O
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-008




CHAIN OF CUSTODY

Company Contact B.H. FORD Telephone 509-376-6465

‘sample Collected by | L. WALKER Date 3-11-91 Time'| 1415
‘sample Locations 200-BP-1

tee Chest Mo. Db rield woask w4 | L/t - 4461 /pg. I8
‘Remarks 74

Bill of Lading No. A offsite Property No. 2

Method of Shipment A A

Shipped to Battelle Ndrthwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION
BOOF 63
2, 1L, P, WATER, TOTAL CYANIDE
, CHAIN OF POSSESSION
Relinquished by:/{é Wklber | received by: H Ll Date/Time: 3~ (1=9!
LD Walker A Z (700

Relinquished by: PAELA | poceived by: >+ ROBBIUS Date/Time:
W2 J ‘ Thalay 2140
Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

B0O1=009




Westinghouse - e S reie RERLIE
. @ Hanford Company SAMPLE ANALYSIS REQUEST
PART I: FIELD SECTION
lector _ D b ler” Date Sampled _A X X Time hours
Company Contact B _H Fard Telephone (_509 ) 376-6465
Sample Number and Type of Sample :
. Type of Sample* Analysis Requested
Number Containers X 2
BOO F GO 1, 1L, P W Free Cyanide - 3/ 0/
BOO £ 7/ 1, 1L, P W Free Cyanide a3/ /Y
CD/’/g-/ / /<, < 4/ /‘780 Qqn/.c/Q j/ ’/77/
doofG3 | ) 1¢, / </ £ree Crauide 7/ 0/ 7/
Field information*®
Special Handling and/or Storage
1 Possible Sampie Hazards
N PART Il: LABQRATOQRY SECTION
Received by 76‘/\/( PU'U’( Title Demfov Resewb\ SC\W"\sr'Date gll?lc”
A gsis Required

*Indicate whether sample is soil, sludge, water, etc.

**Use back of page for additional information relative to sample location.

A-6000-406 (05/90)

B01-010




e

Westlnghduse
' Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

ector ), a |k e,

Date Sampled 3/1/7/ Time

Company Contact B. H. Ford

hours

Telephone {509 ) 376-6465

Sampie Number and Type of Sample

Number Containers Type of Sample* Analysis Requested
8O0 F&D |2, 1L, P W Total Cyanide

BOO A 2/ {2, 1L, P W Total Cyanide
Joo ¥/ |2, /2 2 o~ ToAi! (o ir

0063 V7 14 A2 w”

Tatal (auide

Field iInformation**

Special Handling and/or Storage

Possible Sample Hazards

PART {l: LABORATORY SECTION

Re-sived by ~ . PGS

TineD . QE%QQ\C\& SC‘\E“N\S—Eate ?:l \2 lc\ \

A _ysisRequired _TO VL TN DHE

*Indicate whether sample is soil, sludge, water, etc.

BO1-011

**Use back of page for additional information relative to sample location.

A-6000-406 (05/90)



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE R T FO
Delivered by: ‘DU\S'\-\[ 'Bu'\“c,\'\e\r Date/Time: ?/13)9/ 4oy

I
Received by: K. H -Pool
Customer Sample Number(s): BooFGo, Beo F7,; EO’OFXI/, Boo FG2

ALO Sample Number(s): 91— 2396 91-2397  9)-2393 q)-2399

1. Customer Chain-of-Custody Form: Present X Absent

2. Additional Shipping Forms (list):

3. Custudy Seals on Shipping and/or Sampie Containers and their Conditions.

Present A Absent

[f Present, Condition: :IVCTQSZt

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051 , etc. ) G‘O‘O(/\ CNA ‘“V;\ ) T =~ 2| gOC

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-012



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT_FORM

Delivered by: DUSIY QUK WE  pate/Time: 2 N3 IS 2.4 0
Received by: . QORR IS

Customer Sample Number(s): CEQFSY IR ES| BQFETF) PIFGO

ALO Sample Number(s): )\~ 239G

1.
2.

J
S\ -23S % A\ -2258 N A

J

Customer Chain-of-Custody Form: Present L’///‘Absent

Additional Shipping Forms (list):
Custody Seals on Shipping and/or Sample Containers and their Conditions.

_—

If Present, Condition: WNTRC

Present Absent

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are §§ refrigerated temperature).

S5 C

Condition of Sample Vials.
O =

Verification of Agreement or Nonagreement of Information on Receiving
Documents.
Q-

Resolution of Problems or Discrepancies.
Q =

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-013



CHAIN OF CUSTODY

Company Contact

‘lelepﬁone» Lo

2, 1L, P, WATER, TOTAL CYANIDE
|/ /fL/ Ig a/g,{a.w, R -106

B.H. FORD | 509-376-6465
“Sample Collected by | L. WALKER Date 3/b/q( |rim| (000
sanpls Locations | 200-BP-1
Jeagrestyo. | 5T, pioatowonk et |y o1 [ g 15
Remarks s
“Bill of Lading No. A~ )q offsite Property Now . A//A
Wethod of Shipment | o cHellie
Cshipped to . | Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOOFF7

CHAIN OF POSSESSION
Rel inquished by <AL/ ELL, / Received by: /f‘%“"é’é‘/ vatestine: 3/6/%1
LiD. taf /<er /% 1800
Rellnquishew: Ve =R Received by_fM Date/Time: /?31 ;/7ﬁ/
khe?/ {
Rel inquish s Received by: 3. RQABINS Date/T ime:
s 7 ﬁ AN S D) Sllen 3120
Relinquished by: LReﬁr:eived by: Date/Time:

KM @/-L/LPO/Y offte

)=

\

Ru joo

%\ <N, Tw
B01-014




CHAIN OF CUSTODY

B.H. FORD Telephone: 509-376-6465 e 20T/
L. WALKER 5p;té : Ei[{j'/a? { . -
200-BP-1
Somresr Fiela Logbook WHCN-494961 /pg.14]
il _
A Offsite Property No. P //r

o e

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOO F5 2
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

—_—

Rel inquished by: XIW%

S ry

Recei by;

Date/Time: 3/5/‘?/

LD Wealker 1715
- BTl Q. RORBNS i
Rellrmlshed)% Received by: pal Date/Time: .
ZZ. R IS 320
X .
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-015




CHAIN OF CUSTODY

2, 1L, P, WATER, TOTAL CYANIDE

Company Contact | B.H. FORD Telephone. - | 509-376-6465
Saaplc Collected by | L. WALKER Date . 3/6/9/ 1215
swple Locations | 200-BP-1
5 ovs fedteet | WHC W= 998 fos 15]
~ /T '
“BHLL of Lading No. e T Offsite Property No. i
Methodof Shipment - - ,4,«,/ Lo
Sh‘wed tor i Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOO F4 L

CHAIN OF POSSESSION

Relinquished by: /‘{A /V%s Received by: . /Mﬂ%lﬁatel_ﬁm: 3 b 6 -4
LD Wealker ///5 Q, 1755
- N : L. RORAINS ime:
Rel inquished Received < Date/Time:
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-016




' CHAIN OF CUSTODY

B.H. FORD Telephone 509-376-6465
L. WALKER Date = . 3/6 /e " [H45
_| 200-8p-1
); m.o 1 ’:i;:dng?ﬂbook Bnd NlwHC-w- Y Y6 Py. (5
/‘//6 PESE
o Offsite Property No: - ,‘///i’
Yo b,
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOO FL5
2, 1L, P, WATER, TOTAL CYANIDE
| = —— ——— ——
) CHAIN OF POSSESSION
Relinquished by:/w //“%'ﬂ Received by: /%é’é‘{v Date/Time: 3-¢6-af
A?waﬁf ST 2 1755
- g = T . QA NORRINS
Rel inquish : Received by: Date/Time:
g = - R TN iy 20
Relinquished by: }iceived by: Date/Time:
Rel inquished by: Received by: Date/Time:

BO1-017



CHAIN OF CUSTODY

B.H. FORD 509-376-6465
L. WALKER 3/é/qf 00O
200-BP-1
Jreere n WHL“/V-‘/‘{U/;g. |5
/7
/g ~ /A
Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOOFF7

2, 1L, P, WATER, TOTAL CYANIDE

-

|/ 44/ e A/dw, Re-106

CHAIN OF POSSESSION

Relinquished wﬂ%/

/
Received by;

Date/Time: 3ﬁ/f /

oo

LiD. talker
o e ha]

D
; /”’: ; i / ;7 )
Relinquished bys Received by: a imes
nquis /y efv ‘f Date/Time /?31 ;'/7/?/
Relinquished by: Received by: ' Date/Time:
Rel inquished by: Roceiyed by: Date/Times

Comvends () | = qLPo/Yloﬁfe Pu jolo

)

B01-018







ay Contact | B.H. FORD

509-376-6465

L. WALKER

3/¢/ay |Tme| (445

200-BP-1

5, wrery e T
A /4‘
“BiLL of Lading No. o Offsite Property No. Y
“Method of Shipment A el
shippedto | Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
800 Fé& 5
1, 1L, P, WATER, FREE CYANIDE
o CHAIN OF POSSESSION
Relinquished by: ‘;‘/AM Received by: , ~ Kheo Date/Time: 3-6-9/
4D Wil Ker A 1755
. TR
Relinquishsd by: Received by: patesTime: 3~7—9/ _
,4“2225255:;.223=E::L ‘:jjk:Zl.A«Ql )/:Etrti’si\ 1Svo
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-020







CHAIN OF CUSTODY

Conpany Contact * | 8.H. foRD Telephone 509-376-6465

' L. WALKER pate 3-5-91 [7ime| 1020

| 200-8p-1
Ferres riots ook snd |10 4461 /g 1
81 lv.b:f. Ladinq'No.‘:" /V/A . offsite Propertyno A//ﬂ
Method of shipment | gt L L e
Shipped to | Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
800 £ 52
1, 1L, P, WATER, FREE CYANIDE
o CHAIN OF POSSESSION

— . Dl 3 o _q]

Relinquished by:/ir/ﬂ Received by: Date/Time:
L.D. walker AT 1715

L. PO ST fo o .
Relinquish ; Rec by: Date/Time: 3~7-—

N T ool PGUQ . = | spo
Relinquished by: Received by: Date/Time:
Relinguished by: Received by: Date/Time:

B0O1-02R




, Wes!lnghouse e : | DRt et e ot
' @ Hanford Company SAMPLE ANALYSIS REQUEST

PARTl: FIELD SECTION

ector ,Z % | e~ DateSampled _%¥ X X  Time ____ hours
Company Contact B_H_Ford - Telephone (509 ) 376-6465
:i:‘zl:r Number act;c.‘i‘;l'ayi;‘:":rosf Sample Type of Sample* Analysis Requested 4 st
BOO A 54 1, 1L, P W Free Cyanide - 3/5,/9/
BOO 4 2 1, 1L, P W Free Cyanide 3/6/%/
L0975 [, /<, - o Fec el 3/¢ %/
BL0FF7 | ) st X % ., jﬂ ) e L 3/6/%/

Field Information*®

Special Handling and/or Storage

| Possible Sample Hazards

PART Il: LABORATORY SECTION

r -eived bvw M Tite Sadon R.n,suﬁat Serathsd Date 3)7)‘”

~aialysis Required

*indicate whether sample is soil, sludge, water, etc.
**Use back of page for additional information relaﬂfbtisawcation. A-6000-406 (05/90)



) Westinghouse
: @ Hanford Company SAMPLE ANALYSIS REQUEST

PART |: FIELD SECTION

ector Date Sampled Time hours
COMPany Contact B- H. FOr‘d Telephone Lsog 1376'6465
:lir:\gl:r Number acr;?‘g?‘:gf Sample Type of Sample* - Analysis Requested
BOOFS5Z {2, 1L, P W Total Cyanide
BOO A¢2 |2, 1L, P " Total Cyanide
Lo f 445~ Z,; /<, ~ e~ 7-—07% /éi/q”/-o(e
BOFE7 | g, 1L~ w Tora/ (rawioe

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART HI: LABORATORY SECTION

Rr-«ivedbs%‘g m e SC RES =miewmsT Date > I+ IS L

A...iysis Required _ TT TW L SN

*indicate whether sample is soil, sludge, water, etc. 801—024

**Use back of page for additional information relative to sample location. A-6000-406 (05/90)




ey ey
C,,»ﬁld‘.‘. \E Oh?\% -
I

RO
PART I: FIELD SECTION
‘lector L. D. Walker Date Sampled _3/£/4/ Time Joev hours
wompany Contact B. H. Ford ] Telephone { 509 ) 376-6465
3::2‘:' Number acr;igiﬁ:;f Sample Type of Sample* Analysis Requested
BOO~~ 7 | 1, 4L, P W Ru-106 -
la w,p w—— | Total Cyanide—FreeCyonide— 742

’

Field Information®**

Special Handling and/or Storage

'| Possible Sample Hazards

N > PART ll: LABORATORY SECTION
Received by W_ Title VC;" % Vﬁb«- Date 3/7,47]
4 ysis Required Fu ~ /0 i

*Indicate whether sampie is soil, sl udge, water, etc. -
*=se back of page for additional information relative to sample location. A-5000-406 (05/90)

B0O1-025




(T‘

PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAM RE T FO
Delivered by: PH Suteha Date/Time: 3/7/% /¥32

Received by: 514 ]—6’0@’
Customer Sample Number(s):_ R oo F:§:‘7_

ALO Sample Number(s):

1.
2.

Customer Chain-of-Custody Form: Present v///// Absent

Additional Shipping Forms (list): (yuc SQr-f“—AVmL/‘" Q%w,f‘

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present l/ Absent

If Present, Condition: (DK

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

X e

Condition of Sample Via]sy

\éerification‘of Agreement or Nonagreement of Information on Receiving
ocuments.  p) [ S'ohf,(gc&{/mfp\. ,é, Ruloe 3/u/9/@ |60k

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-026



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:D\Ad\\// )?bd‘c,i\ Q1 Date/Time: ?/7 /‘” |50
Received by: KOH H . Pgi‘ '

Customer Sample Number(s): 500 FSC, Rov Fel QGOF(.S—[ BUWOERF7

ALO Sample Number(s):

1.
2.

Customer Chain-of-Custody Form: Present /%§ Absent

Additional Shipping Forms (list):

Custody Seals. on Shipping and/or Sample Containers and their Conditions.
Present P Absent

If Present, Condition: Jf~“3*7kc/%‘ r

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (i,é., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) (Fpuel Corved tfmome T=13°C

Condition of Sample Vials.

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-027




ST WAV
GO MR R

PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:_ VST  QUTCHERA_ pate/Time: 2[7HAV  1S20
Received b;: J. RO NS

Customer Sample Number(s): &PBF I 2 , APAE 62 , @IZ.DCZ;\:G.S‘) PD =FE -
ALO Sample Number(s): S\~ 1222 , SN -1 . [SI— /A j°\ \~\]L S

1. Customer Chain-of-Custody Form: Present V//// Absent
2. Additional Shipping Forms (1list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present & Absent
If Present, Condition: WSTRCTT

4. Sample Tag(s) ID Numbers if not Recorded on Lhe Chain-of-Custody Record
or on Sample Vial,

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

O ¥ 3%
6. Condition of Sample Vials. !
O =
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. =

8. Resolution of Problems or Discrepancies.

Q =

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-028




CHAIN OF CUSTODY

8.H. FORD Telephone. .

509-376-6465

1 L. WALKER pate

3-5-9] 315

200-8P-1

S rross

W/¥C~N“7"/élﬁ41/7

o/

Y /A( Offsite Property No. <, /4

| Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 F5%
2, 1L, P, WATER, TOTAL CYANIDE

CHAIN OF POSSESSION

Relinquished W:M A}% Received 2 WM/ Date/Time: 3-5-91
L.D. WalKer m 1715
Relinquished i’ ecej :—a'l'éf‘i\ Date/Time:
gtz (SRMLS v 2ottwms "le, 1 30
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-029



CHAIN OF CUSTODY

Company Contact . | B.H. FORD Telephone . - | 509-376-6465

5T “.Pc'll» ed L. E ] _

Semple Collected by | L. WALKER Date. . o, 3/5/q; 1 s/is
smple Locations | 200-BP-1 '

ﬁ"fc/r

. Field Logbook and
PBQE.'“O.Z- e

WHC-N~Y960 / b 14 |

A//4

Bill h Lpdjng No.

_offsite Property No

2, 1., P, WATER, TOTAL CYANIDE

s 7
Method of Shipment Y J 2
Shipped to BATTELLE
SAMPLE IDENTIFICATION
BOOFF3

CHAIN OF POSSESSION

Relinquished W:M Received by: /44:%7-:/(/ Date/Time: 3-5-9/
[,D. a,’a/kc,' W%ﬁ 1710
Relinquished by: /’/A’%ﬁ Received by: ). QQQB\NS Date/Time:
2 N\ E TR 3felay 1120
Relinquished by: Reteived by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-030




Westinhouse Hanford
Company o . CHAl JFCUSTODY
Company Contact B.H. Ford Taleohone 509- 376~ 6465
ole Coilected by L.D. wWealker oae _3/9/ 4. Time [too
S (e Locatians
lce Chest Na. Simow Field Logoook anc Page Na. WH (- M- 446 | /Eg_ 13
Remarcks AL //7
| 3ill of Lacing No. 2 AL

f Method of Shipment

!

Offsite Property No.

Lfond 00/ e v

 Shippea 10 ot SRS Ly
‘ Sample Identification
BooFy 3
.2, { L% p Wa{er—% To?La/ Ql/(:n:‘Cﬂ(’
N\ AN

Chain of Possassion

| Relinquised by: A M Receive)%y: F#atchor” | DatefMime: 3-Y-9/
LD, phy [Ker /%%ZZ. | 1710
Relinguised by: O ay < Receivedby: ), RORR 1S Date/Time:
/M\ A. o~ /G I, NEYe)
Relinguised by: (Réceived by: Date/Time:
Rer  usedby: Received by: | DaterTime:
A-5000-307 (07/89)

BO1-031




CHAIN OF CUSTODY

“Company Contact *

Telephone -

B.H. FORD 509-376-6465
“Samle Collected by | L. WALKER Date 3-5-9¢ |ime| 1315
‘sample Locations © | 200-BP-1

’j;:"‘7;19~—f

~Field Logbook and

WHC-p~ 4961 4% ly

Page No, .-~
ks /it _
Ui of L )t Offsite Property No. T
thod of il Aot o
Shipped to | Battelle Northwest/ PNL 314 Laboratory
SAMPLE IDENTIFICATION
BOOF5¥
1, 1L, P, WATER, FREE CYANIDE
e CHAIN OF POSSESSION
Rel inquished by:/?//ﬂ /0% Received g Date/Time: 3-5-9
LD Walker 2 1115
ST~ ot
Relinquished by: Received by u}’Q Date/Time: '3) ‘/‘” —_—
s 7 Tl P f213
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-032




CHAIN OF CUSTODY

1, 1L, P, WATER, FREE CYANIDE

Company Contact 8.H. FORD Telephone | 509-376-6465
ey totlected by, | Lo AR pare s/s/qy |1 1515
Sample Locations . | 200-BP-1
. vlce Chest No. - . Field Logbook and.:.
T T Page bo. | WHC- M- 496 // pg. 1Y
Remarks. ..
Bill of Lading Ko. .- offsite P ty: No.
R Y wies Proparey BB /7
St SNt | nd Ao fre
Shimed to | BATTELLE
w554 SAMPLE IDENTIFICATION
BOOFEZ” 4

CHAIN OF POSSESSION

Rel inquished WMM Received by: AT fe e~ | DatefTime: 3/_5'/9 /
4,0 Walkey /%—-% 1710
Relinquished by: ///J-s.%é,y.kec ived by: Date/Time: 3/é/?l
e | | Janl P 1313~
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

B01-033




Waestinhou

sa Hanford "~

Methaod of Shipment

shipped 0

ﬂmd desive s

Company o i CHAI ,FCUSTODY
= W2 —
Company Contact B Fort Telephane - C¥is
ple Collectad by L Aa R -Date ;’/é//ffl Time Yo d7A%
S. lelocations
ice Chest No. e Field Logbook and Page Na. LNE - ~ =~ Py LT
Remarks [
Biu of Lacing No. A///f OﬁsltiPropeny Na. 4// 4

o /379 AIJﬁ -

BooFr43

Sampie ldeatification

I

s

?; FFCC C\r/an:\(ﬂt‘

!

AN

Chain of Possession

Relinquised by: WM Received by: SpSureres | Datelime: 3-9-9/

/. D. Walker 1710
Relinquised by P VEAk 4 | Recaived by: DatesTime; —

Py Tl P A LTEL T
Relinquised by: Received by: Date/Time:
. |
Kenr ised by: Received by: Date/Time:

2-5000-307 (07/89)

B01-034




Westinghouse . . _—
@ Hantord Company SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

‘lector / %//(C” Date Sampled X A > Time hours
Company Contact B_H Fard _ Telephone {509 ) 376-6465

Sample Number and Type of Sample R .

Number Containers Type of Sample Analysis Requested NV
80O /’.';f 1, 1L, P W Free Cyanide - /e,
BOO £~ Y 1, 1L, P W Free Cyanide 2/5/5/

el .
ﬂOO/i/j /,1 /Z )& 4/ //'f@ 4/0\”:/{ ,3/?/7/

Field Information**

Special Handling and/or Storage

| Possible Sample Hazards

PART ll: LABORATORY SECTION

Recaived by 7@/\ Ppc:{ Tite 3%«0& ﬂlbouf\ Sqq «i"w Date ?/ [ j 1

A ysis Required

*Indicate whether sample is sail, sludge, water, etc. B0O1-03S
**Use back of page for additional information relative 10 sample location.

A-6000-406 (05/90)




Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

4 4% 1128

actor

Date Sampled _-% X X Time hours
Company Contact B. H. Ford Telephone (509 ) 376-6465
:3:?:; Number acr;?\gi?:::f sample Type of Sample* Analysis Requested A
BO0 A5¢ |2, 1L, P W Total Cyanide 3/575/
BOO A~7 |2,1L, P Vi Total Cyanide 32/5/%/
Loof93 |2, 14,72 w’ Toro! (Yooy e J/%

Field iInformation**

Special Handling and/or Storage

Possible Sample Hazards

PART i: LABORATORY SECTION

sived by N . =R Qi

Analysis Required _ 1O VEXL_

TideSe. Ry STk

AN O

pate /G 19\

b N _ e -

*Indicate whether sample is soil, sludge, water, etc.

B01-036

**Use back of page for additional information relative to sample location.

A-6000-406 {05/90)




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

~ SAMPLE RECEIPT FORM

Delivered by: B\ALa‘\/[ Euﬂ:c‘/uv\. Date/Time: ?/6/7[ |3 Y
Received by: _JC H - ?OD)

Customer Sample Number(s): 500 FH43 __BeoFsy BeoF 4
ALO Sample Number(s): T1~+7 )02 94~ 180Y4 91-1803
RRCELT

1. Customer Chain-of-Custody form: Present A Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present X Absent

If Present, Condition: J-«M

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) A ©\C, 7;”_70 = 4,0°C_

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-037




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: DU ST  QAaTtREE- Date/Time:zlG F'\\\ W12 Q
Received by: < . QD%@\\\)\

Customer Sample Number(s):SRFEYUR ; 84g E SYQ i RPFIE =Y
ALO Sample Number{s): 3\ —\ QO 1 SV -\[oY : SIV=-\1]QS

1. Customer Chain-of-Custody Form: Present' Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present — Absent
If Present, Condition: Wi C \

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature).

\ P
6. Condition of Sample Vials.
Q &
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
Q=

8. Resolution of Problems or Discrepancies.

Q&

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-038






CHAIN OF CUSTODY

CmpanyContact ] .M. FORD Telephone . .| 509-376-6465
ég: au\plef,c:o{léc':'t"edft::yf-i L. WALKER pate 3/ Y /QI Tune 1500
sanple Locations | 200-8P-1
;/r.ﬂom V:i;:dut‘?g‘?"k: WHC‘/V‘ ‘/‘/6{ /PS~ 13
~
A/J,/ offsite éropeFiiif No /:///9
Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOOF4q
2, 1L, P, WATER, TOTAL CYANIDE
) L CHAIN OF POSSESSION
Relinquished by: MMV Received by “’54” Dat'e/'l’ime: 3-4-91
LD walker M% 1715
.y AT, . Q. RoRNS
Rel inquish 2 Received by: bl Date/Time:
W G% é&m 2 < []q) {420
Relinquished by: Received by: Date/Time:
Rel inquished by: Received by: Date/Time:

B01-040




g Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Cunector Date Sampled Time hours
Company Contact B. H. Ford Telephone (509 ) 376-6465
Sample Number and Type of Sample .
Num‘;er Contayi‘:\ers P | Type of sample® Analysns Requested
BOOA %6 |2, 1L, P W Total Cyanide
BOOF%9 12,1L,P W Total Cyanide

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART Il: LABORATORY SECTION

ived by .

RO

Title S, Mm&x%m dlsia

CNY

Analysis Required TOTEL

*Indicate whether sample is soil, sludge, water, etc.

B01-041

**Use back of page for additional information relative to sample location.

A-6000-406 (05/90)







A
M ,-4}‘\;‘\;!‘\5
Wl

5 v *,4',!‘”").5

CHAIN OF CUSTODY

Cnnpany Contact

8.H. FORD Telephone 509-376-6465

'I'Sample Collected by | L. WALKER Date 3 ﬁ / q/ Hme 1500
.‘-?Sanple Locations 200-BP-1

‘ ld nd -

.‘lce Chest No ﬁ’”o«r :;;e Ntoﬂbook“a w,.{ C-N—-Y46 ( / pY. (2
'I:Remerks : A/J4

;.B:i.ll of Lading No. ,,_//4{

offsite Property No.-

Y i

“Method of Shipment

g to

Battelle Northwest/ PNL 3—%— Laboratory

SAMPLE IDENTIFICATION

BOO F49

1, 1L, P, WATER, FREE CYANIDE

- —
/2 CHAIN OF POSSESSION
Relinquished by: /’//}f%ﬂ( Receiv AT s Date/Time: 3/!-//61 /
(o walker | Zmmr 1720

Rel inqui st%l

I B A s

Received bym ’D cm&

Date/Time: ?/5/‘” “(05,-

Relinquished by:

Received by:

Date/Time:

Relinquished by:

Received by:

Date/Time:

B01-043




. Westinghouse
Hanford Company

L I I T

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

actor Date Sampled Time hours
Company Contact B_H Ford Telephone (509 ) 376-6465

Sample Number and Type of Sample _

Numger Contayi?\ers P'€ | Type of sample® Analysis Requested
BOO F%¢ 1, 1L, P W Free Cyanide -
B00 A49 1, 1L, P W - Free Cyanide

Field Information**

Special Handling and/or Storage

Possible Sample Hazards

PART lI: LABORATORY SECTION

P--eived bm M

Title S-MLU‘L Rﬂfeawb\ SC:W Date

~..alysis Required

3/5/9)

*Indicate whether sample is sbil. studge, water, etc. 801—044
**Use back of page for additional information relative to sample location.

A-6000-406 (05/90)



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
AMPLE RECEIPT FORM
Delivered by: D\«(sf\r/ Bu'\‘c.ltev- Date/Time:
Received by: Kol B. Pool
Customer SampTe Number(s): 300 FHb . _BooFH9
ALO Sample Number(s): 91-1787 11-178%

1. Customer Chain-of-Custody Form: Present A Absent
2. Additional Shipping Forms (1ist):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present A Absent

If Present, Condition: MUU""

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container {i,e., broken container, dented, breached
plastic bag, temperature Bf sample-container as defined in Section 3.0 in

PNL-ALO-051, etc.) comd ! T T\_ L}'DOC
6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-045



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: QT RuUuTTHEQRU Date/Time;EIS'lc\\ (420

Received by: . ROV IS
Customer Sample Number(s): B4 s . B@HEYS
ALO Sample Number(s): N \ IR+ SL-VFER

1.
2.

Customer Chafn-of-Custody form: Present ZS Absent
Additional Shipping Forms (list):

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present ;x\\7 Absent

If Present, Condition:

Sample Tag(s) ID Humbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

Cooe \Cc
Condition of Sample Vials. /

O =

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Q
Resolution of Problems or Discrepancies.
O (<~

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-046




. CHAIN OF CUSTODY

B4, FoRD 509-376-6465 _
L. WALKER | 2/27/a1 1500
200-BP-1
Lsf 2 WH C- N-49961 /g, 11
R e
i ~ P
Hand chver

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

800 Fli
2, 1L, P, WATER, TOTAL CYANIDE
IR I

I,4L, P, Water , RBu-106

CHAIN OF POSSESSION

e trentahed oy 2 A PP eceiv R 2/27]4l
Rel inquished W[,D, i /ker‘ ‘ Recei ed M Date/Ti '{7115
i ber
Relinqui Received by: Date/Time:
% '7647/5@/ 3/ A3 10 57
Reli shed z: . :6:;" 'ak" Received by: Date/T ime:
Relinquished by: - Received by: Date/Time: ‘

Comnents ! l) ?CCzl'r'/ /- /M/ﬂ#/‘%’ 16‘,/“ /(ﬁ""//{"J ;

&)
B01-047


















CHAIN OF CUSTODY

2, 1L, P, WATER, TOTAL CYANIDE

‘Company Contact B.H. FORD Telephone 509-376-6465
“sarple Collected by | L. WALKER Date 2/2 ¢/o0 Tme [1OO
sample Locations . | 200-BP-1
1ce chest . et 2 Field Logmook st | LO{C- A/~ 446 ¢ /p3. 12
‘Remarks A
BILL of Lading No. ) A Offsite Property No. “ LA
‘Method of Shipment - Afamd clohoer
 Shipped to Battelle Northwest/ PNL 325 Laboratory
SAMPLE IDENTIFICATION
BOOF 30

CHAIN OF POSSESSION

Relinquished W:;@WW%"I Received by: r 5% Yrer] Date/Time: ,2/2&’/4/
bo- ty [fer | 7 163
. . “rer : . N, RogRias .
Relinquished Received by: Date/Time:
Y2 =2 N T 204/ g
Relinquished by: \Rejceived by: Date/Time:
Rel inquished by: Received by: Date/Time:

B0O1-053





















CHAIN OF CUSTODY

Company. Contact. B.H. FORD Telephone | 509-376-6465
ample Collected by | L. WALKER “pate 1 2/27/7, 199 5
' | 200-8p-1
_ 5 imon rieta towook and | (gl (- N - 44 4L [ pg. 1]
T ~
‘8111 of Lading No. o Offsite Property No.. )t
“Ne_thédv'of shipment Aaud Yy
N . 377 ARG 777
Shipped to Battelle Northwest/ PNL 325 Laboratory

SAMPLE 1DENTIFICATION

800 F1Y
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION
Relinquished by: A A2, Welks, 2/27{a(

Received by; é (/? 4 ~| Date/Time:
L.D. Wallker / njeen, 1739

. At ha . ) )
Relinquished by; | Received by: datesTime:  3/9/9]
Jj/ﬁg;% ‘ jGA«Q POVQ b
Relinquished by: Received by: Date/Time:
Relinquished by: ' Received by: Date/Time:

B01-060






CHAIN OF CUSTODY

“Company Contact | B.H. FORD Telephone . | 509-376-6465
“sample Collected by | L. VALKER ‘pate - 2/ze 7 | /4 30
Locations 200-BP-1

:Field Logbook and
Page No, . “ i

pHE - YA S 5T

jfvan

o F

Lt ~ /9
famd eflver
T N T A T T
2] Battelle Northwest/ PNL '3'2{Laboratory

SAMPLE IDENTIFICATION

BOOFC &
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

78 4 S -2 5727
Relinquished by:/(J M Received by; Date/Time: 275'
LD, g [ker I Fre 1640
Relinqu by: Received by: Date/Time: 3/9/q,
2 £ Tl Pl Do
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:

BO1-062




CHAIN OF CUSTODY

B.H. FORD Telephone | 509-376-6465

L. WALKER pate. - 1 2-26-9) |imel| 1130

ZOO'BP'I . .
5oy e ook a4 C-A- 9460 [pg. T

il of Lading No.

P

offsite Property No.

S

ietho'd:' of Sh':ipment‘

642«2/214/4;?r’

3 PrE AT/

Battelle Northwest/ PNL 325 Laboratory

SAMPLE IDENTIFICATION

BOO D&Y
1, 1L, P, WATER, FREE CYANIDE

CHAIN OF POSSESSION

— B lidls, : S Fo e — 2/26/4/
Relinquished by: Received by: Date/Time:
LD . We (/(e/gA/ /%M%_ 1650
Re“"‘ﬂ{?ﬂ pé:, : : - Received by7‘m PUUQ Date/Time: 3}")/‘” ]
e
Relinquished by: Received by: ' Date/Time:
Relinquished by: Received by: Date/Time:

B01-063




Westinghouse ~ . | = mei acgee
@ Hanford Company SAMPLE ANALYSIS REQUEST

\ A

PART I: FIELD SECTION

~-llector L el kar Date Sampled _ % % ¥  Time hours
~wmpany Contact R_H_ Fard - Telephone {509 ) 376-6465

:i::zl:r Number acg?\:ayiﬁzgf Sample Type of Sample* Analysis Requested

# % A

B0OD <4 1, 1L, P W Free Cyanide - 2/20/5
BOOFB & 1, 1L, P W Free Cyanide 2/24,/5/
Jeo F// L, 14, L L/ oo Coancts 2/22/5/
Beor74 ), 14 P &/ Fooe g 2/27/5/
Joo A/ ), 1y # 5/ free O i 2/22/%
oo/ o y 14 r/ Free  fiaiia 2/284;

00/ y 147 e free  Liagicle 2728/
Ooor 38 /L, d h/ froe [’Ad—rxz‘(/e 5/25/9/

Field Information*®

Special Handling and/or Storage

1 Possible Sample Hazards

PART Il: LABORATQRY SECTION

Received by 76/\/( )0 OO’Q Tive Samn Researh Suankhsd  pate Marck “);/7‘11

ysis Required

*Indicate whether sample is s0il, sludge, water, etc. :
**Use back of page for additional information relativﬂﬂﬂgsqon A-6000-406 (05/90)




N n Westinghouse . - ) e B LISl e
' @ Hanford Company SAMPLE ANALYSIS REQUEST.

PART I: FIELD SECTION

-
lector L. D. Walker Date Sampled az/ Time hours
Company Contact B. H. Ford Telephone ( 509 ) 376-6465
ri:rr:g‘eer Number acgit?i?\::f sample Type of Sample® Analysis Requested
BOOA~// 1, 4L, P W Ru-106 -
I Total Cyanides—Free—€yanide L2 427

Field Information*®

Special Handling and/or Storage

‘| Possible Sample Hazards

PART lI: LABORATORY SECTION

f 'vedby Titde Date
Analysis Required

*Indicate whether sample is soil, sludge, water, etc. - BO1—069
**Use back of page for additional information relative to sample location. A-6000-406 (05/30)



3 -
Westinghouse
@ Hanford Company SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION
r

Cuilector / n’//A’d‘/ Date Sampled __ X X » Time hours
Company Contact B. H. Ford Telephone {509 ) 376-6465
:‘:m;‘:r Number zg::avif;:f Sample Type of Sample* - Analysis Requested o

BOO d¢ ¥ 2, 1L, P W Total Cyanide 2/2¢ /%)
BOOSoF |2, 1L, P W Total Cyanide 2/24/9)
geosy 2. 14 2 ¢/ Joto! Lot 2/22/87
LOFry |2 14, 2 L/ Tatel i mect 2/25/¢7/
Jo0FAl | 2 gz, P &/ Totsl L 2042/%/
ool 3o Z 14, X2 5/ Jptal ﬁ,,/fwé/e Mo"g/?/
LoD7IS |2 14 72 W Tota! Ligaict 2/28/%/
a0 /3¢ 2 12 2 n/ Jo7a/ ﬂ,/gmc/e 1/28/5/

Field Information**®

Special Handling and/or Storage

Possible Sample Hazards

PART I: LABORATORY SECTION

b ived by Title Date

Analysis Required

"indicate whether sampie is soil, sludge, water, etc. 801—066
**Use back of page for additional information retative to sample location.

A-RONO.ANA INEANM



PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by:_©_H RBufcher Date/Time: 2/9/9 [0S

Received by: 5/4 Lelpe/

Customer Sample Number(s): __ HmoF// (R)
ALO Sample Number(s):

Customer Chain-of-Custody Form: Present v Absent

Additional Shipping Forms (list):

SSCQV742& /4vwfy<~\ ﬁL@guﬂojk-

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present v Absent

If Present, Condition: ___OK

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

NHR
Condition of Sample Vials. /ﬂka«ééd\v\/g # oK
" 6 L —-~

Verification of Agreement or Nonagreement of Information on Receiving
Documents. 774

Resolution of Problems or Discrepancies.

-

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-067




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAM R PT_FORM

Delivered by:Dud+7/ Byteh en Date/Time: S9! 1o
Received by:J(- H \ Poa\

Customer Sample Number(s): 3oobLH (90-70 g0) y B oo Fo® (4o0- 7°g').

1. BooFi (Jo~»082) , Bwri4(9e-70383) RBenF2I (qo-703%
BeoF3s (7I=/ef)) y, Bo©F 33 (1U~1671)) BuoF3t (9-/6%3)

1. Customer Chain-of-Custody Form: Present ;< Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present JZ< Absent
If Present, Condition: ]:thhcf¥"

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in

PNL-ALO-051, etc.) (. ¢Mdli~(;.\/ T =) 7°C

6. Condition of Sample Vials.

M)A

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-065




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: QUSTY SOTCAT R pate/Time: 31419, VS
Received by: 3P ES, QORRAN S

Customer Sample Number(s): (@O~ \\ (G0-3082) SE@EIY (‘10 -:('0%3)

Rea¥ 2. (S0 -FARY) . B pdE>o -
=37 -\ z.)‘ P ;\4

ooy ([0-F08d) Bgpro8 (A0-3F0z |
/
1. Customer Chain-of-Custody Form: Present a Absent

ALO Sample Number(s):

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present X Absent

If Present, Condition:__\™NTE® C\

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature).

C < PN
6. Condition of Sample Vials.

W /A
7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
o=
8. Resolution of Problems or Discrepancies.
0

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-069
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) October 12, 1992
Science Applications International Corporation ’
An Employee-Owned Company

Mr. Mark A. Buckmaster
Westinghouse Hanford Company
P.O. Box 1970, MSIN H4-55
Richland, WA 99352

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19 Rev. D, WHC
Contract No. MLW-SVV-073750

Dear Mr. Buckmaster:

Enclosed is the subject deliverable required by the referenced SAIC Task Order and WHC
contract. Included in this deliverable, please find a copy of the Data Validation Summary
Report for Data Package BOOXF01-PNL-033. This deliverable was prepared by Golder
Associates with support from Tom Clark of SAIC under the direction of Kent M. Angelos.

Should you have any questions, please do not hesitate to contact the following: Mr. Kent
. Angelos of Golder Associates at (206) 883-0777, Michael Hoxie or myself at (509) 943-3133.

Sincerely yours,

SCIENCZ APPLICATIONS INTERNATIONAL CORPORATION

Son
P. K. Brockman
Program Manager

PKB/mkc
Enclosures

cc w/encl:
B. Bechtold, WHC
LB/Task S-92-19 Deliv File

cc w/o encl:

R. Henckel, WHC
D. Martin, Albq
D. Wilson, WHC

cc: w/encl (including original data package):
D. Leech, WHC

7601 West Clearwater Avenue, Suite 450, Kennewick. Washington 99336

Other SAIC Offices: Albuquergue. Boston. Colorade Springs. Dayton. Huntsville. Las Vegas, Los Angeles, McLean. Oak Ridge. Oriando, Palo Alto. Seaftle. Tucson
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1. INTRODUCTION

This report presents the results of data validation on data package BOOFO1-PNL-033. The
samples contained in this data package were analyzed for ruthenium-106 (Ru-106) by the
Battelle-Pacific Northwest Laboratories of Richland, Washington.

The table presented below provides a cross reference list of sample delivery group (SDG)
numbers, HEIS numbers and laboratory sample identification numbers.

SDG HEIS No. LAB No.
BOOF01-PNL-033 BOOFO1 90-7074
BOOF11 90-7082

BOOFF7 91-1825

BOOFB3 91-2707

BOOF93 91-2708

BOOFBO 91-2709

BOOF54 91-2710

BOOFDO 91-2711

BOOFS0 91-2781

BOOFB6 . 91-2859

BOOFC4 91-2860

BOOFG4 91-2862

Data validation was conducted in accordance with the Westinghouse Hanford Company
statement of work (WHC 1991), validation procedures (WHC 1992) and the laboratory
technical procedure, PNL-ALO-471 (PNL 1991). Data verification was conducted by
comparison of the reported results against the raw data and laboratory worksheets provided
in the data packages, discrepancies noted were corrected on the laboratory report forms
provided in Appendix A. Sample results and lower limit of detection (LLD) values were
calculated using computer spreadsheet models based on the formulae provided in the
laboratory procedure. Printouts of the spreadsheet data are provided in Appendix B along
with a description of the formulae used for recalculation. Data validation was documented
using a checklist prepared according to the requirements listed in the validation procedures
(WHC 1992). Copies of the checklists are provided in Appendix C.

Qualifiers assigned to the sample data as a result of the validation are explained below:

U The constituent was analyzed for, but was not detected above the Lower Limit of
Detection (LLD).

UJ The constituent was analyzed for, but it's absence (non-detection) is estimated and
may be inaccurate or imprecise.

UR  The constituent was analyzed for but was not detected above the Lower Limit of
Detection. The associated result is conditionally rejected pending submittal of
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additional information.

J The associated value is an estimated quantity and may not represent the amount
actually present in the sample.

R The associated value is unusable due to a major deficiency identified during
validation.
R* The constituent was analyzed for and detected. The associated result is conditionally

rejected pending submittal of additional information.

Abbreviations used in the laboratory data summary tables and calculation spreadsheets are
summarized below.

NR  Not reported by the laboratory.
NA  Not applicable.

2. DATA QUALITY OBJECTIVES

This section provides a summary of data quality indicators as compared to the work plan
data quality objectives.

2.1 Detection Limits

Work plan detection limit goals were met for all samples and analytical parameters with the
exception of the results listed in the table below.

ANALYSIS SAMPLES DETECTION LIMIT | CALCULATED LLD
GOAL
Ruthenium-106 BOOFO1 3 pCiL 4.6
BOOFB3 3.1
BOOFB6 35

2.2 Accuracy

Two replicate blank spike samples were analyzed as part of this data package and were used
as detector control samples (PNL Nos. 90-7074-L-3 and 90-7074-L-6). The percent recoveries
for both samples was 100%. No other spike samples were analyzed as part of this data set,
therefore the spike recoveries may not represent recovery of Ru-106 from the sample matrix.

2.3 Precision
Two blank spike samples and one set of field duplicate samples (HEIS Nos. BOOFC4 and

BOOFG4) were analyzed as part of this data set. Precision of the blank spike samples as
relative percent difference (RPD) was 0. Ru-106 was not detected in the field duplicate

\b
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samples therefore no RPD value could be determinéd.

24 Field Blanks

No field blanks were analyzed for this sample set for evaluation.
3. COMPLETENESS

The data package was complete for all necessary items required for validation with the
exception of the items outlined in the sections below.

4. CALIBRATION

Calibration data was reported for the detector control samples only (blank spikes), as
discussed in section 2.2. In addition, a series of check source analyses were reported for
cesium-137 and cobalt-60 analyses only. No other check source analyses were conducted for
ruthenium-106. Since all reported calibration analyses were within the laboratory control
limits and the detector calibration requirements specified in the technical procedure were
followed, no qualification is necessary.

5. BLANKS

Method blanks were not analyzed as part of this sample set, however no qualification of data
was necessary since Ru-106 was not detected in any of the samples.

6. DETECTION LIMITS AND SAMPLE RESULTS

All sample and LLD result calculations were verified using the formulae provided in the
laboratory technical procedure and no discrepancies were identified with the exception of one
non-detect result reported for sample BOOFG4. The result has been corrected on the
laboratory report form provided in Appendix A.

7. RADIOMETRIC AND GRAVIMETRIC YIELDS

Two blank spike samples were analyzed as part of this group of samples and the results were
acceptable, however, since actual project samples were not spiked, the results may not be
representative of the sample matrices.

8. DUPLICATE ANALYSES

Field duplicate samples were analyzed as part of this group and ruthenium-106 was not
detected in either sample.

9. LABORATORY CONTROL SAMPLES

Laboratory control samples were not analyzed as part of this sample group, however no
qualification is necessary since Ru-106 was not detected in any of the samples.
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10. HOLDING TIMES

All samples were analyzed within?180 days of collection as required by the data validation

procedures.
11. CONCLUSIONS

Sections 1 through 10 present a summary of the data quality for the subject data packages.
The results contained in this report are acceptable for use. The appendices provide the
laboratory result reports and supporting documentation. The original, as-received data
package is being transmitted for submittal to the project QA record.

12. REFERENCES

WHC, 1991, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of
Work, Revision A, November 1991. Westinghouse Hanford Company, Richland, Washington.

WHC, 1992, Westinghouse Hanford Company, Data Validation Procedures for Radiochemical
Analyses, WHC-SD-EN-SPP-001, Rev. 1, 1992. Westinghouse Hanford Company, Richland,
Washington.

PNL, 1991, Battelle-Pacific Northwest Laboratory Technical Procedure: PNL-ALO-471,

Determination of "Ru in Groundwater by Direct Counting on Dual Large Sodium Iodide
Detectors with Coincidence/Anticoincidence Multidimensional Analysis.

&







Table 2: Ru-106 Activity in Groundwater Samples for Task 7

Sample Set 1
MDA Detector 9

(Radionuclide activity in pCi/L)

Sample ID Collection
: Time
B0~ V|
9077074-1-1 | 54100-008 | 2/20/91 11:307] 3/18/91 19: 36 3.500 <4.4
5/10/91‘/8 0271 3.500 <4.6 o l
A { S/l 2323
900°7674°L-5 | 54100-007 | 3/29/91 12:00 | 2/20/8]1 32:82- | 3.500 a1 -
./
4/18/91°16:16 3.500 @21 7
BEor T .
90.7082-1-1 | 54100-017 | 2/27/91 15:19 | 3/22/91 16:19 3.500 a3
T 7
91-1825-1-1 | 54100-018 3/6/9]1 16:06 | 4/1/91 13:52 3.500 2.1
133 .
91276751 | 54100-020 | 3/27/91 11:16 | 4/2/91 14:54 3.500 3.1
Pore)
N -1 | 54100-021 | 3/25/91 11:04 | 4/3/91 15:23 3.500 a0 o
of5569-C-1 | 54100-022 | 3/25/91 14:08 | 4/4/91 14:00 | 3.500 2.8 .
5/17/91 15:29 | 3.500 a.2
91- 2710 ‘(1 54100-023 | 3/25/91 11:16 | 4/9/91 14:32 3.500 23 v
[fo% 15:-3%. 3¢ /
01-2711521 | 54100-024 | 3/27/91 13:23 | 4/5/91 183389  3.500 2.2
'3/
5/15/91 €523 1| 3.500 21
B 1—9o
91-27817L-1 | 54100-025 4/1/91 12:58 | 4/10/91 14:07 | 3.500 3.0 o
) . -\‘"
91265971 | 54100-026 | 4/3/91 13:54 | 4/11/91963555| 3.500 3.5
0298605111 | 54100-027 4/4/91 13:24 | 4/12/91 15:18 | 3.500 1.6
AT :
of Bs5 -1 | 54100-028 4/4/91 13:23 | 4/16/91 15:38 | 3.500 @4
7V /":'/ L
m. 3.500 AE<1 9
90-7074-L-3 | 54124-2-1 | 3/18/91 12:00 | 3/21/91 18:09 | 3.500 5890 + 60 pCi I~
90-7074-L-6 | 54124-2-2 | 3/18/91 12:00 | 3/27/91 15:10 | 3.500 | 5890 + 40 pCi ¢~
1t is assumed the density of water is 1.00 kg/L.

The less than values presented above are Lower Limits of Detection (LLD) values calculated

for a 95% confidence interval as described in HASL-300.

counting errors.

C03-003

\

W/ It

The reported errors were 2 sigma




TJABLE 1: 200-BP-1 Sample Numbers

WHC Sample Number PNL ALO Sample Number

BOOFO1 90-7074
BOOF11 90-7082
BOOFF7 91-1825
BOOFB3 91-2707
BOOF93 91-2708
BOOFBO 91-2709
BOOF54 91-2710
BOOFDO 91-2711
BOOF90 91-2781
BOOFB6 91-2859
BOOFC4 91-2860
BOOFG4 91-2962

W




APPENDIX B

SAMPLE RESULT VERIFICATION SPREADSHEETS

WO




This appendix contains constituent result verification and recalculation spreadsheet printouts
conducted using Lotus 1-2-3. The accuracy of the formulae used in the calculations have
been verified using hand calculation methods and no discrepancies were noted. The
formulae used for recalculation are provided in the attached PNL technical procedure, PNL-
ALO471.

%’Z% /{ %«ﬁ//é /=" _ Date /{2/4/{ 2_
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HEIS N BOOFOL
PNL SAMFLE:
TIME, IERQ: 2/20/91
TIME, COUNTED: 5/10/54
DECAY TIME: 1141524
WT: .3
LT: 3597
D/C (RU-106}s 259.97

RULQ&, BROSE CTHNTS:
BEED:

C0&0, GRISS |
BKBD:

BI-214, BROSZ COUMTS:
BEBD:

CONPTON FACTORS (0f)

RU-104 0' I
Rl-w

¥ 3 ICT DT_re i oo e
TEMP, NET Ei-D12 = ER)
i RN -
i1 1 i
. S
[ I 7

TEMF, KNE 32
TEMF, AL !
TEMR, KET Ru-li o= 7877

TERP. NET B!
TERF. NET CO-<6
TEMP. NET Ri-id

TOTAL DOMETON NTEFF

[ 3

i

90-7074-1-1

11:30
18:0Z:28

(=)
R
s

on FJ L oon

g

]
¥ )

-
m
—

NET:

NET:

15.2747?

305, 5820

i ~17E
-5, 21350

18 7ﬁ1dq

374,1357

-8.99572
18.69440
373.95979

-6.99035
18.69413
373.9883%

272117

56543

06-0ct-92

£4791.05
17.4921¢6
7520, 408

£4783,23
-, 35109
7520808

v

£4786.4E
-0. 30830
$20.811

54786.72
-0.50800
7320.8114

AR Y

1765.957
272096.4

=799 QA;

edin}

1765307
272098.8
-222.809

1763.262

272098.8
-222,759




giiz

643
7894,79979
-222.79979
239.97
LIVE Ti#z, MIN.: 3897.51
VOLLRE: 33
DECAY TIME: 114152, 486
Ru-10e DECAY CONSTART: 1.2919E-08
DECAY CLRR. = ={QECAY

")

[

06-0ct-92

CONSTANTHDECAY TINDG = 1,138902

ACTIVITY = (al ¥ (/0 ¥ {DECAY CORR.)} / (LIVE TIME) ® (VOLUME) $ (2.22 DPM/FCI)

WHERE:

- EKGD - COMPTON)

\O

PABE 4



HEIS NG: BOGFL
PNL SAMFLE:
TIME, IERD:
TIME, COUNTED
DECAY TIMEC:
LEN

LT

D/C (RU-L0E): 238.97

PULGE, BROZS COUNTS:
BKGD:
Lo&t, &
BKGL:
BI-214, Gk
EKGD:

n

. mRUETC,
w3

camproN

4TH [TERRTION

TEMF, NZ7
TEMF. ;
TEMF. NET RL-iie = 0

TR

Lo

Py

06-0ct-92

=0,01472

-0,09251
-0.01833
=0.01073

-0.0924¢
-0.01853
-0, 01073

R

-

IB.4E028
(5, 38833

-6, 12898

3B, 42055
-0.38823
-8.12903

38.42047
-0.3B832
-B.12902




SDB: EOOFGI, RU-106 ANALYEIS 04-0ct-92 PAGE &
BROSS IDUNTS, Ri-108: b4
SYSTEM BKGH: 644
8.12902743
-8.1290271
259,97
360089
3.5
DECAY TINE: 3903.43333
RU-10& DECAY CONSTANT:  1,2919E-04
DECAY CORR. = e*(DECAY CONSTANTDECAY TIME) = 1,00453¢
RETIVITY = (A} ¥ {D/C) ¥ (DECAY CORR.) / (LIVE TIME) ¥ (VOLUME) ¢ (2.22 DPM/PLCI)
WHERS: A = NET COUNTS, RU-106 (GROSS - BKGD - COMPTON)
B/C = D/C FACTOR (DISINTEBRATIONS PER COUNT FACTOR)
LECAY CORK. = DECAY CORRECTION (CALCULATED ARDVE)
LIVE TIME = COUNTING TINE (ACTUAL) IN MINUTES
VOLUKE = SAMELD VOLUME IN LITERS
R = -
R:—:r - - i =
s : {3,442}/ (CONVERSION FACTORS)
RETL. __0 = i



SoG:  BOOFGI, RU-I

HEIS NO:

PNL SAMPLE:
TIME, 1ERD:
TIME, COUNTED:
DECAV TIME:
WT:

LT:

D/C (RU-10&7:

iG& ANALYSIS

BOOFOL
30-7074-L -3
e 12
47167591 16
69378

T C
o

171 %6
Laliveid

239,97

kU106, GRCSS COUNTS: 238 NET: 23
BEBD: 215
C060, GRISE COUNTS: 30 NET: -8
EKGD: 3B
BI-214, GRGSS COUNTS: 317 NET: 4b

BKBD:

CONPTON FACTORS (Cf

TENE,
TERE, BE
TEMF, N2T R

TEMF,
IEFP. N
TEMP.

ATH [TERATCN

TEMP, No© BI-Zi4 =
TEME. NET C0-60 =
TEMP. NET Ri-lug =

FINARL ITERATICH

‘s "
ik - Y -
-3 - 0.467457 N
- e )
“ - G, 952494

. i
Ho -

- - _
& - el -
4é - 831543 -

-8 - 0,503027 -
23 - 1006340 -

& - 05568 -
-g - 0.503027 -
2z - 10,06339 -

Oo-fct-02

-1,9048
0.05244
-0 ATLTS

Wraduvé

ToTT

~2.03

0,030287

={

7 -~
Veiloval

-0 5

ILJL

-2.03172
0.030033
-0, 23585

\

-

c

46.5767:
-5.u4992
13,2836z

47.49973
-5.53330
13.17254

Lt =]

47,5002¢
-8.53306
3.17244

47.30021
-8.33306
13.17245

PABE 7



BROSS COUNTS, RU-186:
SYSTEM BKGH:

CONPTON INTERF.:

NET COUNTS:

D/C FATTOR:

LIVE 7I¥,

VOLLKE:

DECAY TIME

RU-10% DECAY CONSTANT:
GECAY CORR, = & {[‘p Y O

S, RU-104 (BF

= [OUNTING TIME

VILUME 18

2748

rgvles

n4ae

ado

9.82754:47

131724585

289.97

”CTG‘TX._L%¥ i

e

¥ (BECAY C

088 -

BKGD - COMPTON)
CTOR {DISINTESRATIONS PER COUNT FACTOR)
= DECAY CORRECTION (CALCULATEL ABGVE)
{ARCTJALY IN MINUTES

. _ITERS

/ (LIVE TIME) ¥ {

{(VOLUME} ¥ (2.22 DPM/PCI)

O

FPAGE &




SDG: ROOFOL, RU-13£ ANALYSICE 06-0ct-92

HEIS NC: BOOF 1L

PNL SAMFLE: 30-7082-L-1

TIME, IERD: 2/27/%1 15:19
TIME, COUNTEL: 3722791 14:18:52
DECAY TIME: 33179.85

ET: Joa

LT: Jhl0. 44

D0 (RU-1061s 259.97

RU106, GROSS COUNTS 839 NET: 2135
EKBD: b4

C060, GROSS COUNTS: 11442 NET: 11327
BKBL: 115
BI-214, GROSS COUNTS: 3763 NET: 2349

BKGD: 1414

COMPTON FACTORS (Lf]

- B,&7E2E - 2696,958
- -2.774675 - 0.4940%
- -75, 0044 - 13,1891

- 2497741

- - -0.3313%
- - 13,1815
IPC TERETIIN
TEMRE, NZT BI-ZIE = ZI4S - -, 98819 - 2697.648

TERF, NET LO-
TEMF, NET RU-10

1 - -3.68383 - -0,03583
z 218 - =73.6975 - 33,1816

<
]

4TH ITERATICN
TERP, RET 2349 - -0.98792 - 2697.849
1327 - -3.68384 - =0.05582

21 - -71.4978 - 33.1B8lb

FINAL ITERATION

-T2 657870
3.18‘b~4

TOTAL COMPTON INTERF,

o
SAMRLE CESGLT DALCULATION

KN

_1¢
~

.
11338
=01

--.bi.c

-347.828
11330.73

-24.4590%

-747.85%
1330.73
-24,4840

-347.861
11330.72
-24,4837



06-0ct-92 PAGE 10

§DG:  BOOFOL, RU-1Ds ANALYSIS

GROSS COUNTS, Ru-106: 839
SYGTEM BXGR: 644
COMPTON INTERF.: 239.483774
NET LOUNTS: -24.4B3774
D/C FALTEE: 239.97
LIVE TI®E, XIN.: 3600, 44
YOLUHE: 3.8
DECAY TIMt: 33179.8566
RU-106 DECAY CORSTAMT: 1.2919E-06

DECAY CORR. = e~(LECAY CONSTANTIDECAY TIME} = 1,043797

ACTIVITY = (A1 ¥ {D/C) ¥ (DECAY CORR.) / (LIVE TIME} & (VOLUME) ¥ (2.22 DPM/PCI)
WHERE: 4 = NET COUNTS, RU-10& {GRDSS - BKBD - COMPTON)

§/c = FRCTOR (DISINTEGRATIONS PER COUNT FACTOR)

DECAY COSR, = DECAY CORRECTION (CALCULATED ABOVE)

LIVE TIME = COUNTING TIME {ACTUAL) IN MINUTES

yoLLe JOLUME I” LITERS

U 14,5880/ {CONVERCION FACTORS)

\L



HEIS No:
PNL SANFLE:
TINE, IERC:

TIME, COUNTED

DECAY TIME:
HT:

LT

D/C (RU-106)s

RULOS, BROSE 0O

BKGD:

0060, GROSS COUNM

BKGD:

BOOFFT
§i-1825-1-1
BEEYL SO T H

{
471798 1%:%2
Taita 2 va
17308
1.3
w e
239.%

UNTE:

=0

BI-214, BROSE COUNTS:

BXGD:

TEMF, KET I
TENP. KET C
TEMP. NET Ri-

4TH ITERATION

TEMP. NET B!
TEMP, NET CD-¢
TEMP, NET RE
FINAL [TERATIE

BI-214 0¥

Fc_bo "Fn T

4
Ri-10¢

Lo}
P

L
e oy
"

N
ry €O ir-
r) N

L7

P
[
1388

nn
s

“ida

T3 e )

.

T o= 2385570
47,8571

377.388%

“ L:\'L

43.940%8

77,6571
1.003934
43.84170

77,6867
0.003686
43.84171

377.6b48
0.003588
43.84171

06-0ct-52

-111.:7

1586.12
1.;4 9%

'110.7 i
13861488
1,51654L

-110.73
1586.168
1617970

-110.732
1386.148
1,617995



SDGs  BOOFOL, RU-L1GL ANALYSIE. ~ D4-Dct-92 FAGE 12

BROSS COUNTS, Ri-10e: 237
SYSTEM BEGR: 213
COMPTCN INTERF.: 20,3820041
NET COUNTS: 1.61799587

/T FRCTOR: 239.97
LIVE TiME, ®iN.: 120¢. 28
YOLUME: 3.3
DECAY TIME: 37306

RU-1G& DECAY CONSTANT: 1,2919E-08

DECAY CORR. = o*(DECAY CONSTANTSDECAY TIME) = 1.049375

ACTIVITY = {A; 3 {D/Cy v (DECAY CORR.} / (LIVE TIME) 8 (VOLUME) ¢ (2,22 DPM/PCI)
WHERE: NET COUNTS, RU-10& (BRDSS - BKED - COMPTON)

= 072 FACTOR (DISINTEGRATIONS PER COUNT FACTOR)
ZGREL = DECAY CORRECTICN (CALCULATELD ARDVE)
TIME = COUNTING TIME (ACTUAL) IN MINUTES

VOLURE = SA¥FLE VILUME 1N LITERS

P {4,668/ (CONVERSION FACTORS)

KW




Sib:  BOOFOL, RU-1

HEIS NE:

PNL SAMPLE:
TIME, ZERD:
TIME, COUNTED:
DECAY TIME:
WT:

LT:

D/C (RU-106):

RU106, GROSS COUNT
BKGD:

C060, GROSS COUNTS
BEBL:

BI-214, GROSE
BKGD:

D& ANKLYSIS

BOOFEZ

4.09
259.97

H 601 NET: 386
213 ‘
: 2399 NET: 2561
38
2387 NET: 1916
471

TERF.
TEXP, NET C§-&
TEMP, NET RU-liz =

NG ITERATIZN

TEMF. NET Ru-10s =
4TH PTERATION

TERF. RET
TEMP. NET

TEMF, NZT

FINAL ITERATION

1oL - {8 E5LC1¢ -
Plia ERUPR YN
e T
235l - 11.80799 -
- -
e - 2734372 -

Sl - LRI -
ML - 1TSS -
W - L5 -
916 - L8977 -
JL - 1neMe -

I8 - 2771111 -

277, 111163

0&-Dct-92

609.7741
3.88008

74.38392

606, 3102
0.096147

70, 80052

£0&, 4531
0.087755
7040073

606.4351
0.087751
70.40075

‘o

1290650
246,451
42.1787%

1307.987
2547.9%2

3848914

1307.993
2347.C60
38.48767

1307.991
2347.060
38.48808

PAGE 13




GROSS LOUNTS, RU-
SYSTEM BKGR:
COMPTON INTERF.:
NET COUNTE:

D/C FACTOR:

LIVE TIME, Mix.:
VOLUKE:

DECAY TIME:
RU-106 DECAY CONS
DECAY CORE. = e

WHERS: A =
b/c
DECAY Cf
LIVE TIX
VOLLPE

IS 01

213

347.511918

38.4880815

239.97

1200.09

3.5

ga38

TANT: 1.2919E-04
DECAY CONSTANTSDECAY TIME} = 1.011509

{Ay ¥ (D70}« (DECAY CORR.) / (LIVE TIME) % (VOLUME) ¥ (2.22 DPM/PCI)

NET [OURTS, Ri-106 (BRCSS - BKBD - COMFTON)
= D/C FACTOR (DISINTEGRATIONS PER COUNT FACTOR)
%, = DECAY CORRECTION (CALCULATED REOVE)

e

£ = COUNTING TIME (ACTUAL) IN MINUTES
SAFFLE VOLUME IN LITERE

3ICN, DFMARCI

m
=4
(VYR

}/{CONVERSION FACTORS)

N



S13: ROOFOL, R

U-10& ANPLYEIS

HEIS NG: BOOFI3

PNL SAMFLE: §1-2708-L-1

TIME, IERD: 3725791 1104
TIME, COUNTED:  4/3/91  15:23:14
DECAY TIME: 13219.23

NT: J.0

LT: 1250,17

D/C {RU-1D6): 299.97

kULD6, GROSS COUNTS: 348 NET:
BKBL: 213
C060, GROSS COUNTS: 1137 NET:
BKED: 38
BI-214, GROSS COUNTE: 2077 NET:
BKBD: 471

COMFTON FACTIORS (CH)

s A
Ri-10g o6 2

TENP. NET - 1343850
TENP, NET - 14,494 14
TEMP, NET - 281.9624
- G :

- 1428483

; LT

TERF, = 1505 - 0711804
TEMP. NET &0 = 1099 - 14,26498
TEMP, NET RU-10E = 313 - 285,389

TENF,
TENF,
TEMF.

ot

=
rormeor
- =

)

1506 - 0711743
1099 - 14.25496
333 - 283,380

=T

1099

1606

06-0ct-92

2bi. 6719
G.75924
29.963581

258.1333
§,048041
29.98073

298, 2638
0.040213
29.9809¢6

arn oo
1335,891
1084, 14¢

2107150

1347.014
108487

17,6407

1347.,024
1084.4694
17.63B48

1347.022
1084694
17.43885

PAGE 15



T RU-10k
GROSS COUNTS, Ru-idé: 545
SYSTEM BEGR: 215
COMFTON INTEFF. 715.341142
NET COUNTS: 17.638857¢
e '""Tc% 259,57

$200,17

1,2919E-08
ECRY CONSTANTHGELAY

TIMEY = ¢ 71790
falfm ) = Jl\.“lhb

CORR. D 7 {LIVE TINE}

WHERE: ;- COMPTON]

k LJUN FACTOR)

Zk H KUTES

L

CARTR
I

)
1

06-02t-92

{(VOLUM

R

7 88
fved

DPM/PCT)

PABE 16



HEIS NO: BOGFED

PNL SAMFLE: 91-2709-L-1

TIME, IERD: 2590 18304
TIME, COUNTED: 478790 14:00:09

DECAY TIHE: 14395, 1%
ET: 33
. -
Lit

b/C (R I

RUI2E, ERGSE 2
BEGD:
£046, &
BKGD:
BI-214,
BKGD:

=
m
-

s B O

L Pl ke o

co

C LN
sz
™
—

—
o oen
~J ~a
— =J
=
™m
-

COMPTOR FALTE

TCwZ [Ynig -

Bt 1

TIMWE DT -

Pamitiow L1

TOmD AT -

LR 4 PR

AT TTETLTCC

AL R A RS

TEmE = - -

(El t -

-

TENF, -

TEED = e -

T - L

apm reemm e

.":L' i Fmil

reur - s _ca s m=penn
tRP. ND Bo-oLe = - 0L 379307

TEMP. NET L0-s7 =

TEMP. NET RU

- 9.951443%
- 199.0848

4TH ITERAT

$,579243
9.951412
195.084¢

(]
[
wn

790

1126

[ha)

10¢&
120

T RTRS
IR

- 21, 54003

- ik
- 3 EIBZ0Y
- 21.50948
- 188.7E04

- 0.032734
- 21.53963

- 1Ba.721T
- 0.032730
- 21.35963

s\\\o

§39.8734
7800104
18,357408

£39.7002
780,018
14,35547

939.6989
780.0138
14.35573

FAGE 17



§D5:  ROOFQOL, RU-105 ANALYSI 06-0ct-92 PABE 1E

BROSS COUNTS, RU-1(6: 430
SYSTEM BKGR: 219
COMPTON INTERF.: 220.644265
NET COUNTS: 143557347
D/C FACTOR: 259.97
LIVE TIME, Mik.: 1200, 82
YOLUME: 3.3
DECAY TIME: 14396.15

RU-106 DECAY CONSTANT: 1.2919E-06
DECAY CORR. = e~{DECAY CONSTANTEDECAY TIME) = 1.018772

ACTIVITY = (R} & (D/Cj 8 (DECAY CORR.) / (LIVE TIME) ¢ (VOLUME) 3 (2.22 DPM/PCI)

WHERE: A = NET COUKTS, RU-i04 (G6ROSS - BKGL - COMPTON)
0/C = /0 FACTOR {DISINTEBRATIONS PER COUNT FACTOR)
DECA+ CORR. = DECAY CORRECTION (CALCULATED ABOVE)
COUNTING TIME (ACTUAL) IN MINUTES
KELE YOLUME T4 LITERS

SO e neMILET
ERSION, DFM/RLI

Ca iem i iRANLEDETRY EARTRE
(2,BERS)/(CONVERTION FROTORS)

wo




GOFG
BOOFOL,

HEIS NO: ENUFED
FNL SAMFLE: 91-270%-L-1

TIME, IERG: 325790 1404
TIME, COUNTED: 5717790 19:29

DECAY TIME: 7h403

BT: 3.3
LT: JHLET
D/C (RU-10e1s 259.97

RULCE, GROSS COUNTS 591 NET:
BEGD: £44
CO&G, GROSS COUNTE: 2225 NET:
BKED: 113
BI-214, BRESE COUNTE: 1477 NET:
BKGD: 1824

TERF. KET &3 - = 73573
TEWP, NET Zil - -4,453972
TEMF. NET RU =53 - -93,2209

4TH ITERATIGN

A3 - -0, 73667
il - -4, 65972
-53 - -33,220%

06-0ct-9

02,6250
-1.12084
25.47543

503.7487
-0.04163
S8.47796

303.7454
-0.04162
aB8.47798

R

2
L

= 437,490
= 2115753
= -18.7926

= -440,002
= 2115702
= -1B.2399

= -440,912
= 2115708
= -18,257¢

= -440,011
= 2115.701
= -1B.2370

FABE 19



Fl=104
1l Rhie]

BOOFaL,

-34.742919
-18, 257080
259.97
3600,47
1.5

1.2919E-04

" CONSTANTHDECAY TIME)

= 1103743
CORELG 7/ (LINE TIMEY © (VOLUME)

£5D - COMPTON)
PER COUNT FACTOR)

ALCULATED ABDVE)
)

IN MINUTES

e

W&

L O

2 21
PRy

DpM/PCLY



SDE:  BOOFCE, RU-10& ANALYEIS

HEIS NO:

PNL SAMFLE:
TIME, IERD:
TIME, COUNTED:
PECAY TINE:
Wl

LT

b/C (RU-104):

RUL04, BROSS COUNT
BKGD:
£040, BROSS COUNTS
BKED:
BI-214, GROSS COUNTS:
BKGD:

TEMF, NET BI
TEMF, NET
TEMF, KET KU

FINAL ITERATICN

BOOF 34

91-2710-L-1

3/25/91
4/9/91
21796,3

3.9

i 57
adbvadls
e :
239.%7

-
TCs
S

10738
JUe
&1
474
‘n“D
PRt
&7

11:16
14:32:19

262 NET:
215

1066 KET:
38

941 KET:
471

- 270345
a7
- 2.33k390

- 47, 14515

_n TIITRE

- TRTRG « ¢

- Z.q951A‘
- 47,9193

47, 9168687
2B, 3481019

&7

1028

47¢

06-Gict-92

-0.021!
2834830

284,201
-0.02112
28, 34830
-

W§

anm £npT
Ldicndi v

102549
-B, 48974

2261732
1025.624

-0 948
.

slvvid

226.1727

1025, 625
_q 265ﬂ:

226,1723
1025.625
-9.26316

PAGE 21



0e-0ct-92

PAGE 22

SYSTER BEER:
COMPTON INTERF,: 74,2651677

NET COUNTS: -5, 2631677

D/ICF 239,97 -
LIVE 1206,27

VOLUME: 3G

DECAY TIME: Li796.3865

RU-196 DECAY CONSTANT: 1.2919E-08

DECAY CORR, = 2{DECAY CONSTANTHDECAY TIME) = 1.0283%8

ACTIVITY = VI BNV RO B

REC) 7 (LIVE TIME) & (VOLUME) 8 (2.22 DPM/PCI)

WHERE:

<085 - BYBD - COMPTON)
TIONS PER CCUNT FACTOR)

4E (ACTUALY IN WINUTES

W



[ B e
P

[ S I B e v
D s e £
¥ [ I o o B el

T o,
d o
o
Z
SPMETAK FATTARE 174t
GMFTOR FALTORE LY

TEMP, N7
TEMF. NET

TERF, KET AU

m
e 4
=
ot

FooPa o
S R

-

=
~
=

27y

1474
244

NET: 44

NET: 1474

o845 -
9, 247437 -
184,595, -

4. 649837 -
TL07

o
7-ﬁu5£d4 =

187.4177 -

e
50,5504
(,98632
e
047039

748,625
§.042258

40, 4B125

148,7187
0.036711
40, 48141

348,7200
0.036709
40,48140

W

= ApEET
7 1GET
:‘\.'l‘-?'.

1468,156
18, 52447

gB4. 6315
1464,595
16.10053

8e4.6302
14564.593
16. 10082

FA

£ 27

[




FAGE 24

06-0ct-92

1c
iv

~
c
-

i1, RU-105 ANALY

304

16, 1008250

-
7
i

239.9

VOLUNE

ey
LLRY

TAKTHD

¥ CONE

Y

~{DECH

ORF, = =

DECAY [

—
o
a
S
=
a_
=
o
4
o
>~
M
=
=
pav]
=
>
=
-

. = DECAY CORRECTIOM (CALCULATED ABGVE)

-

N\



ANE Y RS WS
BDE: B&Qr?;, Ru=iuib

HEIS 0: BOOFDG
PNL SAMPLE: 91-2711-L-1
TIME, IERD: 3277080 1%
TIME, COUNTED: 1891 16
DECAY TIME: 70748, 73
HT: 3.3
LT 200,10
D/C (RU-106): 299,97

23
3144

kU106, BROSS COUNTS: 224 NET:

RERD: 218

Co6C, GROSS COUNTS: 1119 NET:

BKBI: 38
BI-2i4, GRGSS COUNTH

BKED: 471

COMPTON FACTORE (Lf}

RD O ITERATION
TEMF. RET EI-Z14 = £ -
7

; .
TEMF, NET CO-&0 = 1061
TEMF. NET Ri-105 = g

TEMP. NET BI-Z1& = o -
TEMF. KET C0-4% = 1088 _
TEMP. NET RU-10: = g -

R 4= I RAL 4

2?.924?422

TOTAL COMETON fNiZes, -4.0

AMD; = QoI SAL S A
SAMPLT RESULT CALTCLATION

269 NET:

3,34315
~1.65174
-33. 8444

., 526058
-1.69767
-3%.%831

£,526091
-1,69747
-33.9631

06-0ct-92

1084

98

- 237,388 = -139.749
- 02052 = 1082.671

- 991503 = 12,919M

- 257,740 = -160,305
- (,079454 = 082,688
- ‘,,9 464 = 13,03723

Z = -180,309
. 3 = 108Z.6&7
9.92494 = 13,03819

- 231.7BI2 = -160,309
- 0.029727 = 1082.667
- 29.92494 = 13.03819
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06-Dct-92 PARGE 26

BOOFOL, RU-104 ANALYSIS

BROSS COUNTS, RU-164: 224
SYSTEM BKGR: 213
COMPTCN INTERF.: -4,0381926
NET COUNTS: 13.0381926
D/C FACTER: 259.97
LIVE TIME, MiN.: 1206.17
YOLURE: 3.3
DECAY TINE: 7G748.7333
RU-104 DECAY CONSTANT: 1.2949€E-04
DECAY CORR, = e”(LECAY CONSTANTSLECAY TIME} = 1.0937¢07

ACTIVITY = {A} & (D/C) ¥ (DECAY CORR.) / (LIVE TIME) & (VOLUME) $ (2.22 DPM/PCI)

WHERE: & = NET CDUNTS, RU-106 (BROSS - BKGD - COMPTON)
0/C = D/C FACTOR (DISINTEGRATIONS PER COUNT FACTOR)
BECAY LORR, = DECAY CORRECTION (CALCULATED ABOVE)
LIVE TIME = COUNTINE TIME (ACTUAL) IN MINUTES
VOLLME = SAMPLE VOLUME IN LITERS

3020 = CONVERELON, DFM/PCI

vz TIETAL
: .4
CoGETAED (4, E8MT;/ (CONVERSION FALTORE?
2.1

WH



SDE: BOOFQI, RU-106 ANALYEIS

HEIS NO: BOOF90

PNL SAMPLE: 91-2761-L-1
TIME, IERC: 4/1/9y  12:38
TIME, COUNTED: 4/10/91 14507
DECAY TIME: 13029

Wl: 3.8

LT: 1400,12

D/C (RU-108): 259.97
RUL0&, B6ROSS COUNTS:

BKGL:

C040, GROSS COUNTS:

BKBD:

BI-214, GRORS COUKTS:

BKBD:

CONPTON FACTORS {4

"F") ITCC"_""

TERF, NZT BI-Zid = 4E
TEMP. NET P -50 = 2883
TEMP. NET RU-106 = 430
4TH ITERATICN

TEKP, NET BI-214 = Z491
TEMP. NET CO-40 = 2683
TEMP, NZT RU-10E = 430

FINAL ITERATION

BI-214 IO

I %4)
Ly é\

660 KET: 430
nEh

2728 NET: 2683
45

3041 NET: 2491
330

19.4739 -

393.7:04 -
-1.30644 -
19.67991 -
393.7496 -

TOTAL COMPTON IRTERF,

SARFLE RESULT CALCLLATION

633.5427

S

T3.EL820

634, 1540
-0.08309
73.51631

634.1567
-0.08510
73.61631

-\‘\k

1634.827
2667.588

-32,3204

1656, 34!
663,393
-37.3244

1858351
2663, 405
'37-0&69

1856.349
2663403
-37.3264
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§DG:  EOGFO!, RU-10& ANALYSIS 0&-0ct-92

BROSS COUNTS, Rd-108: 480
SYSTEM EEGH: 250
CONPTON INTERF.. 447,326418

: -37.326418
DI FATR: 259,97
LIVE TIME, Rt 1490, 17
VOLUXE: 3.5
DECAY TIME: 13029

RU-10& DECAY CONGTANT: 1.2919E-04
DECAY CORR, = =" (DECAY CONETANTADECAY TIMED = 1.014974

ACTIVITY = {A) ¥ (G/CH v (DECAY CORR.) / {LIVE TIME) ¥ (VOLUME) ¥ (2.22 DPM/PCI)

UNTE, RU-1D& (BRCSS - BKGD - COMFTON)
FACTOR (DISINTEERATIONS PER COUNT FACTOR)
= EEr“Y CDHFE“T’U¥ !CALCULHTED AEDVE)}

PAGE

2



§0Es  BOOFOL, RU-10f aNAL

e

BOOFRE
el
: §/3/91

. NTEL: 4/1175%¢
DECAY TIME: 11477.8
KT: :
LT: 1199.9;
D/C (RU-10&}: 259,97

wpo L0

e

kU106, BRO3E COUNTS:
BKGD:

C062, GROS:

BKED:
Bl-214,

BKGD:

COMPTCN FRCTCGRS ICF)

LE: 91-2859--
-

13:594
16:31:53

673 1
25

Lawd
3386
v

3091

£7
o

rd

e

d

ATH ITERARTICR

TEMP. NET 2820
TEMF. KET 1348
TEMP. KET R 438

Nt

Uoatiols

18.29104

IL5,9735

WHude e

0.001729
18.290%9
J65.9234

06-0ct-92

792.8010
(4.000102
92,03318

5
792,8024

(.000097
92,03313

1727.197
3329.708
0.042853

1727.194
3329.7¢8
0,043400



SYSTEN EKER:
COMFTOR INTERF.:

NET COUNTS:

D/C FACTOR:

LIVE TIXE, MM
VOLUKzZ:

DECAY TIME:

RU-14 DECAY CONGTANT:

0. 043400G4E
259.97

1199,82
Tg

dew

11677.8833
1,2919E-04

DECAY CORK, = e{DECAY COMSTANTHDECAS

ACTIVITY = )

t (D/C} 3 (DECAY

CORR.Y / {LIVE TIME) ¥ (VCLUME) ¥ {2.22 DPM/FCI)

1015201

> - BKGD - COMPTON)

0b-0ct-92

IONS FER COUNT FACTOR)
{CALCULATED ABDVE)
AL} IN MINUTES

FABE 30




DE-0ct-92 PAGE 31

§1-2 !
”Ht, : 44791 13124
TINE, COUNTED:  4/12/90 1531224
DECA TIME: .

14\)1
b44
CD& GRO3S COUNTE: 2344 RET: 2229
BKGE: 115

338 CILRTE 4850 NET: 3444
BKED: 1414

AN

=~
on
~0

COMFTOR FACTORZ (L

£x=. Pielid o= - L 625EE - = CB84 . 649
TE¥: T = - I0,54847 - = 2138721
TEME = : - 511, 1418 - = 87, 14079
-
T = - - 5:3 = 2916, 444
. - - 1?‘69‘ = 2197,88¢4
EREAEE - - - £0,74952 = 79.736%4
HG = - TAZL73ES - 523.3162 = 919,366

- 30.91714 - 0.18180% = 2197.901
- 18,5181 - b(,74998 = 7973187

TEME, hZT 3448 - 3217188 - 323202 = 2919.462
TENP, AET 229 - 30910710 - 0,181788 = 2197.901
TEMF, NET 739 - 618.5173 - b0.74998 = 79.73247

AN
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06-0ct-9z PAGE 34

EDG:  RIJFDI, RU-10& ANALYSIS

GRS COUNTS, RiU-10&: 38
SYSTEM BKGR: 215
COMPTON INTERF.: 107645478
NET COUNTS: -4,6634781
D/C FACTOR: 239.97
LIVE TIME, Min.: 1200, 1%
YOLL¥E: 3.5
DECAY TIME: 174153686
RU-104 DECAY CONSTANT: 12919808

DECAY CORR. = e®{DECAY CONSTANTRLECAY TIME: 1,022733

ACTIVITY z f4; ¥ {p/C) v (DECAY CORR.Y / (LIVE TIME) & (VOLUME) s (2.22 DPM/PCI)

WHERE:

~ COMFTCN)

T
"
'

DECAY CORR, = DECAY CORRECTION (CALCULATED ABOVE)
i COUNTING TIME (ACTUAL) IN RINUTES

i TCRC
IN LITERE

(=il
=i

Pa iera irrun
L S WEENH
&Qnuitﬁ);;;unv

{SION FALTORS:

WO
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06-0ct-92

RU-106: 183
Ry 215
}N'EPF.. -23.941447

NET COLNTS: -4.0588525
D/C FACTOR: 299.97

. MING 1200, 14

R

o

DECAY TIHE: 277159868
RU-106 DECAY CONSTART: 1.2919e-06
DECAY CORR. = e“(DECAY CONSTANTRDECAY TIME} = {1.077413

= (A} v (L/C) v (DECAY CORR.} / (LIVE TIME) t (VOLUME) ¥ (2.22 DPH/PCI)

& = NET CLURTS, RU-106 (BRCSS - BKGD - COMPTON)
070 = D72 FRCTGR (DISINTEGRATIONS PER COUNT FACTOR!

[ZCRY CERE, = DECAY CORRECTICN (CALCULATED ABOVE)
LIVE TIME = COUNTING TIME {ACTUAL) IN MINUTES
LL £ oIk LITERS

{4,£:35) 7 (CONVERZION FACTORS)

A\
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Pre
RIS

FABE 37

06-0ct-9z

HEIS Ki:
PNL SANPLE:

TIME, IERQ: 3/1R/91 12:00
TIME, COUNTED:  3/21/9% 18:08:50
DECAY T 4589.833

KT: i

LT 399,35

D/C (RU-L06): 55,97

RULDE, BROSE
BEED:
Cos,
BEED:
BI-214,
EKED:

COMFTON FACTOR

PARTE,
[BUFH RN

50130 NET:
178
140

32
2445

392

49951

108

- - 257148 12.7627%
- - 117.8862 -6,02343
- - -0, 16648 49948, 4

M) ITERETICY

TEMP, NET ZI-lnd: i - - -1y

TEMP, NET Il-i i - - 113.8824

TEME, MET Ri-ie o= ! - - -0,17430

-4,

- 0.420521

- 8. 540858

- _llJlH"l
- 113,869
- -0.17402

- -1.49914

40,31369
=6.25627

40.31389

- 0.42692 - 113.8692 -6.29612
- g. 54090 - =0.17402 49942, 43

§7E0
1i%ug

L]

RS



5DE: iy RU-106 ANALYSIS 06-0ct-92
EROSS COUNTS. RU~-10&: 043¢
SYSTEM BKER: 179
CORPTON INTERF.: 356876535
NET COUNTE: 40942.633’
D/C FACTOR: 238,
Live TIME, MiN.: 995.35
YOLUME: i
DECAY TIM 468883332

RU-144 DE;A' C“NSTA“* 1.2919E-05
DECAY CGRR. = e*{DECAY CONSTANTHDECAY TIME) = 1.006073

ARCTIVIT = iRy {D/Cy v (DECAY CORR.] / (LIVE TIME) ¥ (VOLUME) &
BHERD: A = NET LOUNTE, RU-105 (GRUSE - BXBD - COMPTON)
biC = FACTOR {DISINTEGRATIONS PER COUNT FACTOR)

b/L
‘ECAY CCREL = DECAY CCRRECTICON (CALCULATED ABDVE)
IME = CCUh [NG TIME (ACTUAL) IN MINUTES

e

IN LITERS

. -
Lhul, - I
U T =

LA : . -
EY P !
G i =

{2.22 DPH/PCT)

\ S

FABE 28




SBE: BOOFOL, RU-106 ANALYSIC

HEIS N&: BOOFOL

: §0-7074-L-6
tiH 3718791 12:00
UNTED: 327791 15:10:03
i 13130,G3

LT 129
D/C (RU-104}: 25

i
.14
5.97
RULGE, GROSS COUNTS: 64377
BKGD: 232
L0460, GROSS Z2UNTE 195 NET: 154
BKGD: 41

BI-Z14, GRGSS CLUNTS: 3049 NET: 2339
BKBD: 310

COMPTON FACTORS (C¥)

GRYITERZTICN
TEMP, NZT =l-Ii3 - 2588584 -

TEMF, NET !
TEMF. KET RL

- .07 -
- -10,943 -

4TH TTERATICN

258,683 -
-0.54700 -
-10.943 -

06-0ct-92

2061772

186,29135

A 996807
0, 228292

1.966351
146.2752
0.228632

1.969313
146.2750
0.228627

-85.916¢
3.63927

b416%.5¢

8.271789
64153.71

-31.632%
8.27197t
64155.71

O g

FABE 39



§DG: BOGFGL, RU-10& ANALYSIS 06-0ct-9z FAGE 40

GROSS COUNTS, Rd-104: Q4377
SYSTEM B# 232
COMFTON INTERF.: -10.714481
NET COURTS: £4153,7144
D/C FACTCE: 259.97
LIVE TIXE, Mid: 1299.14
VOLLME: i
DECAY TIME: 13450,03
RU-104 DECAY CONGTANT: 1.291%E-0¢
DECAY CORR. = e”(DECAY CONSTANTRDECAY TIRE) = {,017123

ACTIVITY (R % {D/C) % (DECAY CORR.}) / (LIVE TIME) $ (VOLUME) # {2.22 DPN/PCI)

RHERE:

DECA: CORF. = DECAY CORRECTION (CALCULATED ABOVE)
LIVE TIME = COUNTING TIME (ACTUAL) IN MINUTES
VDLUME IN LITERS

., DPM/EC

noy
o

fi LIRCY {IFEMUCLETR -
[4,668E)/{CONVEREION FACTERE)

W



CONTROLLED DOCUMEN
COPY NO. Uuubly

e OT S

PNL TECHNICAL PROCEDURE.

TITLE:

SCOPE

spectrometers.

APPLICABILITY

conform with PNL-MA-70

reduction is performed

DEFINITIONS/ACRONYMS

e Laboratory Record

PNL-ALO-471, DETERMINATION- OF LOW CONCENTRATION OF !%5Ru IN GROUND
WATER BY DIRECT.COUNTING ON DUAL LARGE SODIUM IODIDE DETECTORS WITH
COINCIDENCE/ANTICOINCIDENCE MULTIDIMENSIONAL ANALYSIS

This procedure describes a method for measuring (or determining a lower limit
of detection) extremely minute amounts of %®Ru in ground water by direct
counting on large sodium-iodide coincidence/anticoincidence gamma-ray

The sample volume should be at least 1.5 liters and can be as
large as 4 liters provided appropriate standards are prepared and counted. A
lTower 1imit of detection (LLD) of 6 picoCuries per liter (pCi/Lg

2 sigma) can be achieved in the presence of up to 500 pCi/L of
with up to 100 pCi/L of 2Bi and a counting time of -1 day.
containing no more than 50 pCi/L of %%Co along with 50 pCi/L of 2Bi, a LLD of
2 pCi/L of %Ry can be achieved at the 95% level of confidence.

This procedure is implemented to assure quality and is approved and written to

This procedure is applicable to the Counting Room Manager and trained and
qualified personnel within the Analytical Chemistry Laboratory and Nuclear
Chemistry Department of PNL. '

This procedure is primarily intended to assure that the samples are counted on
the gamma spectrometry equipment in the proper manner and that the data

appropriately.

Book - LRB

o Multidimensional Analysis (MDA) - a term referring to a gamma-ray

single gamma-rays

system of analysis in which two large sodium-iodide crystals count
Counts from gamma-
rays detected in only one of the detectors are stored in the
corresponding x or y axis of the data storage array.

and coincidence gamma-rays.

of %8Ry (at
%Co concurrent
For samples

Counts from

Author Data Project Mgr. Date QAD Representative /D:t.-
N o L n . ! ,: /o /,.
€ A {1y 1o MRanie 3—2sey | C(oenk e 2a
rlg%i&u\a. hver T Date’ ~ Line Ngr. Dats Other Date
'l l( /\Q‘Q -7/1"/‘“ &«\ -~ /( ;wk—@.\f”""]‘
Procedure No. Revision ? { Effective Date Page of
PNL-ALD-471 7o AVG 15 1999 1 15
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- PNL TECHNICAL PROCEDURE

gamma-rays detected in both detectors simultaneously are stored in
the x and y portion of the data storage array. Photopeaks arising
from events in one detector only are represented as areas on an x
or y axis while photopeaks arising from events in both detectors
simultaneously are represented as volumes in three dimensions
(XYZ). In addition, large plastic scintillators which also detect
gamma-rays surround these two detectors and are in anticoincidence
(whenever a pulse from the plastic scintillator is detected, the
counting system is gated off for a predetermined length of time).

o Lower Limit of Detection (LLD) - in total counts is defined as:
The square root of two times the total counts of interference.
System background and Compton from all contributing radionuclides
are included in the interference. For purposes of this procedure,
20 confidence (i.e., two standard deviation) means that samples
containing the amount of activity represented by the LLD will yield
positive results 95% of the time (be categorized as above the LLD);
and 5% of samples containing this amount of activity will be
categorized as below the LLD. Falsespositive results will occur
for 2.50% of samples containing no !°Ru. The LLD in total counts
can be converted into pCi/L by multiplying or dividing by all
appropriate factors as described in the body of this text.

e (Clean - a term that means free of radioactivity, at least free from
smearable radioactivity.

o D/C Factor (disintegrations per count) - the inverse of counting
efficiency which is in counts per disintegration.

o Decay Characteristics - decay characteristics of 1%Ru, !%Rh, 5°Co,
Bi, and other radionuclides can be found in Lederer and Shirley.

For purposes of this procedurei %Ry is the radionuclide referred
to although '®Rh (daughter of '%Ru) is the radionuclide actually
emitting the gamma rays used to measure the activity. Since the
half-1ife of '®Ru is long (372.6 days) and the half-life of !%Rh is
short (29.8 seconds), secular equilibrium of !%Ru-!%Rh js reached
within a few minutes, i.e., the activity of !%Rh is "equal to" the
activity of '%Ry within a few minutes after a sample containing
%8Ry has been collected. In secular equilibrium, the half-1ife of
%Ry governs the decay of both radionuclides. The energies of the
two coincident gamma rays used to measure %Ry (!°Rh) are 511.8 keV
and 621.8 keV.

« Radon daughter{s) - Both ?%?Rn and **%Rn are found in the atmosphere
from the decay of grimordia] uranium and thorium, respectively.
The half-1ife of ®®Rn is only 55.6 seconds and its activity (and the

Procecure No. Revision No. Effective Date Page of
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PNL TECHNICAL PROCEDURE

activity of its daughters) found in a 1aboratory atmosphere is
generally significantly less than that of 222Rn (and daughters) which
has a 3.8235 day half-life. Bi-214 has a 19.8 minute half-1ife and
is generally the major interference from atmospheric contamination.

RESPONSIBLE STAFF

Counting Room Manager
Cognizant Staff Members/Analysts

PROCEDUR
1.0 Equipment and Materials

¢ A container in which the samples will be counted. The container
should be of low density material such as plastic and should be
about 11 inches to 12 inches in diameter and containgnot less than
1.5 Titers and not more than 4 liters. A Tupperware pie storage
container is one acceptable container, and directions are given for
'this container. If some other container is used, then adjust the
directions appropriately.

e Plastic bags (19" x 21" polyethylene are adequate) in which to
place =ach sample to facilitate keeping the sample container free
of radioactive contamination.

o Plastic tape (1" wide) or electricians tape (about .75" wide) or
some other tape appropriate for taping the 1id to the container.

o Impulse heat sealer to seal the plastic bags.

e Disposable plasiic gloves, scissors, knife or scalpel, marking
pens, writing pens (black ink), and a LRB should be available.

o One MDA counting system, with detectors of sufficient size to
produce the desired results, and associated electronics. The
system used for developing this procedure consist of two
12" diameter by 8" thick NaI(T1) detectors with 4" thick sodium
icdide (non T1 activated) "light pipes" which shield the detectors
from primordial radioactivity in the photomultiplier tubes. These
detectors are contained within a plastic scintillator
anticoincidence shield which is 40" in diameter and 48" in length.
Four inches of borated paraffin surrounds the plastic, and all is
contained within a lead shield with 4" thick walls. High voltage
supplies, amplifiers, ADC’s, coincidence electronics, live timers,
multichannel analyzer, printers, etc., comprise the operating MDA

Procedurs No. Revision No. Effective Date Page
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PNL TECHNICAL PROCEDURE

systems. Data reduction is performed by computer using the
appropriate data reduction program which has been verified by hand
calculation.

2.0 Sample Preparation

If new containers are not used, the sample counting containers are
prepared by thoroughly rinsing with deionized water, drying, and then
sealing in individual plastic bags to keep them free of radioactive
contamination. :

A work station free of radioactive contamination is required. A clean
bench (or clean paper or plastic placed on a bench) will suffice if
reasonable care is taken. If the samples are radioactive, it may be
necessary to determine the net weight of the samples while they are
contained in a plastic bag. The following procedure keeps
cross-contamination to a minimum. The average weight of an empty
container, tape, and bag can be determined by individually taping,
bagging, and weighing a few (3-5) empty containers. If the difference
- in weight is less than 10 grams, the average can be used for the tare

' weight for an entire set of containers (since 10 grams or less is an
acceptable uncertainty for the weight or volume if the sample weight is
2000 grams or more). Typically, this uncertainty will be no more than
one or two grams. A’ternatively, a container can be tared, the sample
added, and the sampla weight read directly. In either case, the
pertinent information shall be recorded in an LRB.

Specific gravity information will be supplied for each sample by the
sampling organization and will be used to determine the volume based on
the net weight of each sample. A specific gravity of 1.00 will be used
if ro specific gravity information is supplied.

Prepare a clean place to put each sample once it has been cleanly
bagged. Remove each sample from its protective bag(s) in a manner that
will not transfer contamination from one sample to another or to the
clean section to which the sample is to be transferred. Transfer the
sample into a clean polyethylene bag in such a manner that no
contamination will be transferred to the outside of the clean bag. This
can be accomplished if working alone by the following two steps.

Step 1: Ascertain that at least one hand is free of radioactivity i.e.,
"clean." Open the bag with a clean hand (disposable plastic
gloves work well, and replacing gloves goes more quickly if two
gloves are kept on each hand, replacing the outer one whenever
it becomes potentially contaminated). Transfer the sample into
the bag with the other hand (this other hand should be

Procedure No. Revision No. : Effective Date Page of
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PNL TECHNICAL PROCEDURE

Step 2:

relatively clean also, so as not to cross-contaminate the sample
container). Considerable care must be taken to make sure the
sample container does not touch any part of the outside of the
clean bag into which it is being transferred.

Seal the bag using an impulse sealer as close to the container
as practical.: -This bag is the protection that the counting
system has from contamination that may be on the sample
container (and the system’s protection in case some sample
should accidentally leak from the sample container). Once the
samples have been cleanly transferred into clean bags and
sealed, place an additional bag around each sample to help keep
radon and radon daughters from contaminating the inner bag. The
outer bag is to be removed just prior to placing the sample into

the counting chamber. Allow the samples to stay in the bag for

24 hours or more in order for radon daughters to have time to
undergo significant decay. The samples are typically counted
overnight (1000 to 1400 minutes). The count may consist of one
long count or a series of short counts. The advantage of the
shorter counts is that the possibility of gain shifting is
reduced during the counting interval. The sample is again
placed into a protective bag(s) upon removal from the counting
chamber. This outer protective bag helps keep radioactive
contamination from coming into contact with the inner (counting
system protec:.ion) bag in case a recount is necessary.

3.0 Multidimensional Analysié (MDA) Spectrometry Procedure

Counting and data reduction including error analysis and LLD
calculations are performed in the manner prescribed for gamma-ray
spectrometry with sodium iodide detectors. For coincidence counting,
the peaks are actually volumes, but since all algorithms are identical
for areas or volumes, peak areas are used in this procedure. A brief

general

description follows.

3.1 Energy Calibration

The gamma-ray spectrometer is calibrated for energy by adjusting
the analyzer amplifier gain and ADC zero to achieve the desired
peak locations. Cobalt-60 and *¥’Cs are typically used for this
operation with the 661.7 keV peak from cesium being located in
channel 14 and the peak from the sum of the 1173.2 keV and the
1332.5 keV gamma-rays of cobalt located mid-way between channels 50
and 52 (other radionuclides can be used if one well resolved
photopeak below one MeV and one well resolved photopeak above two
MeV are present in the spectrum).
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3.2

Gain and/or zero shift during a count can radically change the
number of counts in channels used to measure any particular
radionuciide as well as the Compton contribution of any
radionuclide to other areas. Gain and/or zero shift can sometimes
be monitored by using the gamma-ray information obtained from
counting the sample. Whenever this is not adequate, other
radioactive sources must be placed into the counting chamber and
used to ascertain that gain and zero are within acceptable limits.
Gain and zero must be checked at sufficient intervals to ascertain
that they are within acceptable 1imits. The Compton correction
factors are derived by counting an aliquot of the appropriate
radionuclide at a different time. It is necessary that gain and
zero ar? set properly and are stable throughout a counting
interval.

Acceptable 1imits can be established by counting appropriate
radioactive sources at the correct gain and zero and counting them
again with the gain and/or zero set slightly off and the efficiency
and Compton factors compared to that obtained with correct
settings. The gain and zero must be controlléed such that they are
acceptably close to the correct settings both before and after a
sample is counted. If the temperature cannot be controlled to
within a degree or two, extra caution should be used and
measurements shall be made to assure that gain and/or zero are
acceptably stable during a counting interval. If a computer
controls data acquisition, then data can be transferred
automatically periodically and the results combined algebraically.
A bias error rather than a statistical error in the results may
occur if gain or zero is consistently different during sample
counting relative to what it was during standard counting.

Calibration Control Checks - counting a radioactive source that
contains certain radionuclides periodically and determining that
the results are consistent is referred to as "running controls” or
"control checks”. Controls shall inciude at least one coincidence
gamma-emitting radionuclide and one or more single gamma-emitting
radionuclide. Cobalt-60 and !¥’Cs can be used for control or other
suitable radionuclides. It is not necessary that the control be a
"standard" nor that it be in the same geometry as the samples being
counted. It is necessary that the control be in a stable geometry
and be counted in the same geometry each time. See PNL-AL0-470,
Procedure for Maintaining Control of Germanium Spectrometers Used
for Gamma-ray Spectroscopy. The information from at least one
control check taken before the samples and standards are counted
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3.3

3.4

and at least one control check taken after the samples and
standards are counted shall be recorded.

System Background

A system background shall be determined. The background can be
determined by counting a blank (as nearly identical as practical to
that of the sample except that radioactivity is absent) for the
same length of time as the sample. Alternatively, one or more
backgrounds with counting intervals different, but longer than that
used for the samples may be taken and the results adjusted for the
difference in counting intervals according to standard practices.

Efficiency Calibration and Compton Interference Corrections

Radioactive standards shall be traceable to Nationally Recognized
Standards (i.e., NIST or equivalent) and prepared as identical as
possible to the samples in volume, shape, and medium. Counting
efficiency in counts per disintegration is determined by counting a
standard of known disintegration rate and then determining the
number of net counts per disinte?ration. A standard of each
radionuclide of interest (i.e., !%Ru) shall be prepared and counted
either before, during, or after the period of time in wh1ch sample
ana]yses are being performed. 1i. addition, aliquots of © o and

148i in similar geometries shall be counted to determine the
interference corrections. It is recommended that these standards
and interference correction samples be counted before (or near) the
beginning of the sample analysis period to avoid the need for
recounting samples in the event of a system failure that cannot be
repaired. The activity in the standards must not be so high that
significant dead time or pulse pileup or any other problems occur
due to the activity. The standards shall be counted for sufficient
time so that lo statistical errors relevant to the peak counting
efficiency and Compton areas are less than 2%.

Gross peak areas are determined by summing the counts in the
channels selected for each radionuclide. The selection of channels
is generally made after observing the spectra produced by counting
the radionuclides of interest. Enough channels shall be used to
represent more than half the total peak area. About 80% of the
total peak area is generally sufficient to obtain the major portion
of the peak area and not include too great an amount of
interference. The channels used for determining the peak area for
a st?ndard shall be used for determining that peak area for each
sample.
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3.5

Net peak areas shall be determined in order to calculate the
activity of each radionuclide they represent. Counts from the
system background and counts from Compton produced by other
radionuclides shall be subtracted from the gross peak areas to
obtain the net peak area. For standards containing only one
radionuclide, the only interference is system background.

Compton interference shall be quantified in order to make
corrections. Compton correction factors are determined from the
spectra of each standard by measur1ng the ratio of the net counts
in the channels used to measure '%°Ru to the net counts in the
channels used to measure each radionuclide that is causing
interference; and using this ratio to determine the counts in the
channels for the sample by measuring the counts in the channels
used to measure each interfering radionuclide and multiplying by
the ratio determined from the appropriate standard. Compton
correction factors can be determined for each radionuclide’s effect
on each of the areas used to measure all radionuclides observed in
sample spectra.

When more than one radionuclide contributes to the Compton and if
they are mutually interfering, an iterative process can be used to
calculate the net counts for each interfering radionuclide and the
net counts for !%®Ry (or least squares matrix inversion, or any
other appropriate method can be used).

Samples shall be positioned in the counting chamber in the same
stable and reproducible geometry in which the standards are
counted. The length of counting interval is mandated by the
act1v1ty of radionuclides in each sample and the uncertainty or LLD
that is desired. For samples with very low !%Ru activity such as
is expected in ground water, total counting times of 1000 to 1400
minutes may be required (shorter counting times may produce
acceptable LLD’s for samples that have little interference). Data
reduction is performed after the counting interval has ended.

Sample and Standards Counting

After verifying that the detector system to be used is in control
by checking the "Detector Reliability Chart* (See PNL-ALO-470), the
basic sample counting/data acquisition procedure is as follows:
3.5.1 Position

Position the sample in the detector system using the
appropriate sample holder for the required geometry.
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PNL TECHNICAL PROCEDURE

3.5.2

3.5.3

3.5.4

3.5.5

Analyzer Start-Up

Clear the analyzer memory. Start the analyzer counting and
record the date and time on a "Counting Sheet," or record
directly into memory, if appropriate. A typical counting
sheet is shown in Figure 1. Fill in known information on
the counting sheet. Initial the sheet with the individual’s
initials who started the count, and sign the bottom of the
sheet. The signature at the bottom is only required once
for each Counting Sheet.

Analyzer Shutdown

Stop the multichannel analyzer from acquiring data. Record
the elapsed time and initials of the Analyst changing the
count on the count sheet. If the Analyst is different than
in 3.5.2, the Analyst also signs at the bottom of the sheet.
This signature at the bottom is only done once on each
Counting Sheet. '

Data Transfer and Storage

If the counting system is controlled by « PC, the data will
be automatically transferred to a magnetic storage device
when the system is stopped. If the counting system is a
separate entity, transfer the spectral data from the
analyzer to the data acquisition computer system, and store
the data on a magnetic storage device (hard disk, floppy
disk, etc.). If the sample and counting parameters are not
transferred, they will be added via keyboard from the
counting sheet.

Data Identification

The following parameters shall accompany the spectral data,
on a hard copy printout from a printer or in the associated
file stored on a magnetic storage device:

a. Identification (sample description with a unique id).

b. Computer file name (if on computer) unique to the
particular sample.

¢c. Start time of the count.
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PNL TECHNICAL PROCEDURE

d. Date and time of sample collection.

e. Live time of count (actual time the MCA is free to accept
pulses). This should be determined by the MCA and
transferred within the spectra.

f. Real time of count (the actual duration of count in
regular clock time).

g. Sample mass and/or volume..
3.5.6 Data Analysis

Use a gamma-ray data reduction program to analyze the
individual spectra and calculate the final concentration
values. The calculated values may be verified by hand
calculations, if necessary. The program used is "MDA" for
multidimensional analysis.

4.0 Ca]cu]atidns

4.1

The calculational Methodology used to calculate activity in pCi per
liter is illustrated below.

ros ts - kqround counts - ton n X factor x rrection

Activity « length of count in minutes x volume in liters x 2.22

Where: 2.22 = disintegrations per minute per pCi
0/C factor = 1 divided by the counting efficiency in counts per disintegration
t

Decay correction = e’

where A = the natural log of 2 divided by the half-life in minutes (may be called decay
constant)

t =minutes from mid point of sampling to mid point of count (this is an approximation
but is quite accurate where sampling and counting times are short relative to the
half-1ife). ’

Example for calculation of activity:

volume of sample = 3.500 liters

length of count = 1038 minutes

decay time from mid point of sample collection to mid point of count = 5040 minutes.

106

Gross counts in Ru channels = 3980 system background = 291
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PNL TECHNICAL PROCEDURE

Gross counts in soto channels = 103856 system background = 41
Gross counts in 21484 channels = 31927 system background = 1023
Subtract the appropriate system background from each gross

counts left in msRu channels = 3689
counts left in Co channeis = 103815
counts left in f;;51 channels = 30904
Compton factor E“ effect on so) = 0.00131
Compton factor (1%€Ru effect on 23%81) = 0.04770
Compton factor (BOCa effect on msRu) s 0.02134
Compton factor (BOSO effect on 21‘Bi) = 0.2257
Compton factor (21

2180 effect on 80co) = 0.00987
Compton fagtor {“°"Bi

effect on '%5Ry) = 0.2022

Compton correction factors are applied to the value for "counts left after background

subtraction” until a net or temporary net has been determined for each radionuclide. Note

that the temporary net values shouid be used in the equations at the first opportunity.

The

“counts left after subtracting background” is the value from which to subtract the Compton

counts.
Te;nporary Net 2148i = 30904 - (3689 x .04770) - (103815 x .22570) = 7297.
Temporary Net 60Co = 103815 - (7297 x .00987) - ( 3689 x .00131) = 103738.
Temporary Net 106Ru = 3683 - (7297 x .20220) - (103738 x .02134) = -.222

Retain the new values for each of the radionuclides and repeat the exercise, ie.:

214

Temporary Net Bf = 30904 - (-.222 x .04770) - (103738 x .22570) = 7490.

Temporary Net 5OC:’ = 103815 - ( 7490 x .00887) - ( ~.222 x .00131) = 103741.

108

Temporary Net Ru = 3689 - ( 7430 x .20220) - (103741 x .02134) = -39.3

Retain the new values for each of the radionuclides and repeat once more, ie.:
Net 21%Bi = 30904 - (-39.3 x .04770) - (103741 x .22570) = 7492.

net %% - 103815 - ( 7492 x .00987) - ( -39.3 x .00131) = 103741.

Net 1983y = 3689 - ( 7492 x .20220) - (103741 x .02134) = -38.7

Three or more iterations will be performed. Using these net values and the appropriate
Compton factors, the Compton interference can be caiculated as follows:

214

80 Bi Compton = 7492. x .20220 = 1515.

Co Compton = 103741. x .02134 = 2214.

Total Compton interference = 1515 + 2214 = 3729.
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4.2

4.3

The values necessary for calculations have now been determined, and the activity o Ru in
.pCi/L can be determined: .

Gross counts (losku) = 3980

System background counts = 291

Compton interference = 3728

Net counts = 3980 - 291 - 3729 = -40.

D/C factor = 220

Length of count (min) = 1038

volume (in liters) = 3.5

Decay time (min) = 5040 -1

Decay constant = 1.293 x 10” minute

5 _. -1 .

Decay correction = @it = '(1.293 x 10° minute™) (5040 minutes)

Activi ross_counts - background nts -C n n p factor x deca rregction

ctivity = length of count in minutes x volume in liters x 2.22

Activity = (3980. - 291, - 3729.) x 220. x 1.006%

ctivity 1038. x 3.500 x 2.22

Activity = - 1.10 pCi/L of 106Ry of sample

The uncertainty is calculated as follows:

Uncertainty {in total counts) = the square root of (gross counts plus interference)

= the square root of (3980. + 291. + 3729.) = 89.44

Uncertainty (in pCi/L) is determined by multiplying or dividing the value in total counts by (
the appropriate factors as in the exampie for determination of activity listed above. lhis L

¢ 106

uncertainty is at lo confidence (68%): simply multiply by two to get 2¢ confidence.

The uncertainty (in pCi/L) for this example is:

1] tainty = rtainty in total coun x D/C factor x decay correction
ncertainty * length of count in minutes x volume in liters x 2.22
£89.7 x 220 x 1.0065

Uncertainty = = o=t o x 2,22 = 2-46 pCi/L of 106py at 1 o

The LLD for '%Ru in the sample used for the example shown above is
calculated as follows:

The LLD for IOGRu (in total counts) is:

LLD = the sguare root of{two times {tota! counts in system background + total counts Compton})
= the square root of 2(281. + 3729.) = 89.67, this value is in total counts

= this value in total counts can be converted into picocuries per liter by multiplylng or dividin
by all the factors used to calculate the activity in the example above.

89.7 x 220. x ] 0085

L = 038, x 3.500 x 2.22
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LLD = 2.46 pCi/L of ‘%Ry of sample (10)

If the sample and the system background are counted for different lengths
of time, then a correction must be made for that difference in activity
calculations, uncertainty calculations, and LLD determinations (see ASTM
standards). Equations can be worked out to handle whatever method is
chosen and data reduction by computer can be utilized.

5.0 Sample Storage and Disposal

6.0

The samples shall be returned to WHC for disposal. These samples are
rather large and will take up significant space in the counting
laboratory and the number of samples in the counting laboratory should
be minimized.

Potential Interference and Recommended Precautions

If significant quantities of other interfering radionuclides are
present, the LLD will increase. Likewise, if %°Co and/or %%Bi are
present in larger gquantities, the LLD will be higher.

Measurements may be made on samples having activity as high as a few
microcuries of '%Ru (per sample) provided the total activity of all
radionuclides in the sample is no more than a few microcuries. If
samples with higher activity are counted, care should be used to
ascertain that pulse pileup or some other electronic malady does not
cause erroneous results to be obtained.

The major interferences in the samples measured during development of
tnis procedure were ®°Co and 2!Bi. Radon (and effectively, its short
half-1ife daughters) can generally be removed by sparging with argon or
helium if necessary to meet detection 1imit requirements, but the
improvement would be rather small for these samples since cobalt is the
larger contributor. If the counting can be performed about two weeks
or longer after sampling, radon daughter interference will be reduced
through radioactive decay and escape of the gaseous radon. For wells
with Tow %%Co activity, radon daughters become the major interference
but are typically low enough to allow detection limits of 3 pCi of '°Ru
per liter to be achieved (even at the 20 confidence level).
Potassium-40 (if present) will contribute slightly to the ruthenium
peak. The potassium peak area should be monitored and a correction
made if necessary.

Radon daughter contamination from radon and daughters in the atmosphere
should be controlled by keeping the samples in at least one extra
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PNL TECHNICAL PROCEDURE.

plastic bag while they are awaiting counting and removing it
immediately before placing the sample into the counting chamber. If a
sample must be counted soon after it has been taken or prepared for
counting (i.e., soon after it has been placed into the primary plastic
bag that is required before placing the sample into the counting
chamber), a 2-hour period should elapse before starting the count to
allow time for short half-life radon daughters to decay by about an
order of magnitude. These radionuclides deposited on the outside of
the sample container may produce a different Compton spectrum than that
from the solution located inside the container and lead to erroneous
results.

Continual vigilance for any other radionuclides that might contribute
to the ruthenium peak area is always recommended. It goes without
saying that the instrumentation must be maintained in good, reliable
working condition and the system maintained free of contamination
(especially !%Ry).

. The system background may vary slightly due to various primary and
secondary effects from cosmic radiation. This should not be
significant at the level of activity in these samples if the
electronics are maintained properly. The background due to radon
daughters is another matter and could be significant if not kept under
control. Again, a bias may occur if some consistent jattern is
inadvertently developed.

7.0 Specific Qualifications

This procedure utilizes radiochemical standards for control, and as
such meets the definition to be self-qualifying per PNL-MA-70,
PAP-70-901.

8.0 Records

Records shall be maintained and controlled so as to conform to
requirements of PNL-MA-70, PAP-70-1701. Laboratory Record Books and
Data Sheets provide a mechanism for control of most records.
Laboratory Record Books will be used in accordance with Act Now
Directive 89-1.
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST
Data Package ID: L e/ Laboratory: DN

Data Validator: /( 1‘%4{/ //45 Date: 4/ 27, /? Z
Analysis/Sample Identification/Matrix: %4/ el S LD Z,
LCDLEL P B ELS 5’ (L7 £ 93 VPP FED, K0T Y Kz
L2 FZ0 //ZF/;(/ , ST T T DAL ‘// Lesed O

1. Completeness

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach).

2. Calibration

2.1 Initial Calibration

Was instrument calibrated within specified time period or annually? (Y/N/NA) }/ 5/5/7' 4
If NO, qualify all associated data as unusable (R).

Was each detector used for the associated data calibrated? (Y/N/NA) V

If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? (Y/N/NA) f

If NO, qualify all associated data as unusable (R).

Were calibration standards expired? (Y/N/NA) A/

If YES, qualify all associated data as unusable (R).

Comments/Qualified Results: L feetlin é{?é/ 4 o =2 4%4
2 EZfﬁ f




2.2 Continuing Calibration

Is check source identified by activity and radionuclides? (Y/N/NA) ¢
If NO, qualify all associated data as estimated (J).

Has check source been counted daily? (Y/N/NA) A . AV’W ol Z

ZeAtT
o L e T B - ittt a/%
If NO, qualify all associated data as unusable (R). =7 -

Are check source counts within +3S control limits? (Y/N/NA) }/ AT /

If NO, qualify all associated data as unusable (R).

Have background counts been performed at least weekly and before and after all field and
QC samples associated with the SDG? (Y/N/NA) / AoTe 2,

If NO, qualify all associated results as unusable (R).

Are background counts within %3S control limits? (Y/N/NA) A

If NO, qualify all associated results as unusable (R).

Comments/Qualified Results:

[ Lo oleef M_ﬁz%z/ii
W P s e S~ L 2
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3. Blanks
Have reagent/method/field blanks been analyzed with the SDG? (Y/N/NA) A &

If NO, qualify all results >LLD as estimated (J).

Are positive results reported in the reagent/method/field blanks? (Y/N/NA) M‘
If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results
<10X the blank value but greater than the MDA as estimated (J).

Can blank results be verified/calculated properly? (Y/N/NA): W/%'
Comments/Notes/Qualified Results:

(o A% /W/%M%Mﬂ&é

/AR
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4. Detection Limits and Sample Results

Can LLDs and MDAs be verified? (YN/NA)___ "

If NO, qualify all results as estimated detects (J) or estimated nondetects (U]).

Do reported resuits meet the detection limit requirements? (Y/N/NA) f @D
Note discrepancies in the validation report narrative under representativeness.
Can reported results be verified? (Y/N/NA)
If NO, note missing data in the validation report. Correct results on the photocopied report

forms and include in the validation report.

Comments/Notes/Qualified Results:

L L5 e ey W
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5. Radiometric and Gravimetric Yields

Were spikes/tracers/chemical yields analyzed in each SDG and/or sample as appropriate for
the analytical method? (Y/N/NA) AF— V

If NO or if inappropriate tracers were used qualify. associated results as unusable (R).

Was a field blank used for the spike/tracer/chemical yield analysis? (Y/N/NA) /%/i[

If YES, note in the validation narrative. Vs
Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the /(///4 ¢
spike activity? (Y/N/NA)

Verify the spike recoveries and qualify associated results as follows:

ZR: <30% 30-105% >105% >115%
<LLD R acceptable U] R
>LLD R acceptable J R

Comments/Notes/Quahﬂed Results:

/,L_/,/ Mz_g oo = A
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6. Duplicate Samples and Analyses
Has at least one duplicate analysis been performed for eve

10 samples in the SDG? (Y/N/NA)__¢~ ST el //Z/ s ca«é_g

If NO, qualify all associated results as estimated (J).

Has the field blank been used for duplicate or MS/MSD analysis? (Y/N/NA) /1/

Are RPD valus <35% for results >5X the LLD and within £2X the LLD for results <5X the
LLD? (Y/N/NA) 4

If NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results
>LLD as estimated detects (J).
Comments/Notes/Qualified Results:

ﬂ/;’;;,’/ /( 7L 0 T o F P 5/ Z /;z/oﬁ
T AN Sz fe O G -F52
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7. Laboratory Control Samples

A
- . /o <

Are LCS results within the control limits of 80-120% (Y/N/NA): iz

If NO, qualify results as follows:

%oR: <50% 50-79% >120%

Results < LLD: R U] R

Results > LLD: R J R

Has at least one LCS been analyzed with the SDG? (Y/N/NA): //

If NO, qualify all associated

Comments/Notes/Qualified Results:

results as estimated (J).

ol
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8. Holding Times

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes
first? (Y/N/NA):
If NO, qualify all associated results >LLD as estimated detects (J) and all associated results
<LLD as estimated non-detects (U]). For gross exceedances (>2X criteria) qualify all

associated results as unusable (R).
Comments/Notes/Qualified Results: ﬂ / %&_%/
prertHy. . SED @o//,/ .




,,,,,,

.

9. Method Specific and Other Quality Control
9.1 Gas Proportional Counters
Are field and QC sample preparations outside the range of the self absorptiop’curves?

(Y/N/NA):

If YES, qualify all associated data as estimated (). /
Are initial detector efficiencies <20%? (Y/N/NA):

If YES, qualify all associated data as unusable (R).
Have statistical tests been performed routinely (at least weekly)? (Y/N/NA):

If NO, qualify all associated data as estimated (J).
Have stability verifications been performed after e

gas change? (Y/N/NA):

If NO, qualify all associated data as estimated
Comments/Notes/Qualified Results:




9.2 Alpha Spectroscopy
Has detector system been calibrated across the energy range of interest? (Y/N/NA):
If NO, qualify all results as unusable (R).

Is detector resolution adequate to identify each peak centroid? (Y/N/NA):

If NO or if resolution cannot be determined, qualif'y all results as unusable
Is resolution at least 20 keV FWHM? (Y/N/NA):

If NO, qualify all results as estimated (J).
Do check source efficiencies agree within 5% of initial calibration gfficiencies or are they
within the control limits or £3S of the mean? (Y/N/NA):

If NO, qualify all associated results as unusable (R).
Was each sample spiked with a tracer? (Y/N/NA):

If NO, qualify all associated results as unusable (R).
Are tracer recoveries within the control limits of 30 fo 105%? (Y/N/NA):

If NO, qualify all results as follows:

%R: <30% 30-105% >A05% >115%
Results <LLD: R acceptable / UJ R
Results >LLD: R acceptable J R

Comments/Notes/Qualified Results: ‘.--/

JV-
E

/[Ilﬁ

AW AL
/b”
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9.3 Gamma Spectroscopy é
Does efficiency calibration approximate a smooth semi-log curve? (Y/N/NA): /V#

If NO, qualify all results as unusable’ R).

Have geometry or matrix factors been accounted for in all analyses? (Y/N/NA): !/

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range of interest and at least

0to 2 MeV? (YN/NAY___ 5~ &

If NO, qualify all results outside the energy range as unusable (R). %é)
Is resolution of the detector system adequate and less than 5 FWHM? (Y/N/NA): /t/

If NO, qualify all results as estimated ().

Comments/Notes/Qualified Results:

/. ] . 7
Aot stopser A 2N

1




9.4 Alpha Emitting Radium Isotopes
Have single radium isotopes (Ra-223, Ra-224, Ra-226) been reported? (Y/N/NA):

If YES, qualify all results attributed to a single radium isotope as estimated (J) if the
contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? (Y/N/NA):

If NO, qualify all associated results >MDA as estimated (J).
Have barium interferences been identified and accounted for? (Y/N/NA):

If NO, qualify all associated results with elevated barium levels as esti
Has counting efficiency for Ra-226 been determined for each SDG?

If NO, qualify all associated results as unusable (R).
Have blanks been analyzed with each group to check for possible radium contamination in
the reagents? (Y/N/NA):

If NO, qualify all associated results as estimated (J).

Are LCS recoveries with the control limits listed bel

? (Y/N/NA):

If no, qualify sample results as follows:

ZR: <50% 50-69% 130% >130%
Results <MDA R UJ Acceptable R
Results >MDA R J Acceptable R

If sample was preserved at collection’has analysis been completed within 180 days or 5 half-

lives? (Y/N/NA):

If NO, qualify results >LLD as #stimated detects (J) and results < LLD as estimated non-
detects (UJ). :

If samples were not preser¥ed, were samples received within 5 days of

sampling? (Y/N/NA):

12



9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting
Is calibration data present and can it be associated with the samples? (Y/N/NA):
If NO, qualify associated sample results as unusable (R). /

v
7

Was the counting system calibrated each day that samples were analyzed? (Y/N/NA): 7
If NO, qualify associated results as estimated (J). e

Was the counting system calibrated after replacing the scintillation cell? (Y/N/NA): /-

-
P

If NO, qualify associated results as estimated (J) if the cell has a previously detel;u{ined
calibration constant and unusable (R) if no constant is available for the replacement cell.
Were blanks analyzed with each sample group to check for radium conyé\ation

in reagents? (Y/N/NA):

If NO, qualify associated results as estimated (J). /
If sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? (Y/N/NA): S

If NO, qualify results >LLD as estimated detects (J) and,ré';ults < LLD as estimated non-
detects (U]). /
If samples were not preserved, were samples rece;/ed within 5 days of
sampling? (Y/N/NA): //

. Were samples preserved at th/e/laboratory upon receipt? (Y/N/NA):

. Were samples held after prggéwation for at least 16 days? (Y/N/NA):
If NO, to any of the above, qualify ass7c/iated sample results as estimated (J).
Comments/Notes/Qualified Results: ],’/

13




bt E T ‘%ﬂ‘.’
9.6 Tritium Analysis by Liquid Scintillation Counting /
Do calibration standard matrices match the sample matrices? (Y/N/NA): /

If NO, qualify associated results as estimated (J).
Has at least one calibration standard been processed with the samples (Y/N/N.
If NO, qualify results associated with runs lacking calibration standards as

Have results for counting efficiency determination been provided? (Y,

If NO, qualify all associated results as unusable (R).
Do tritium levels in the blanks exceed the MDA? (Y/N/NA):

If YES, qualify associated results less than 10X the background trj
estimated (J).
Have blanks been analyzed with each sample run to check for potential contamination in the
chemical reagents? (Y/N/NA):

If NO, qualify associated results as estimated (J). /

Comments/Notes/Qualified Results: 7

iy A

[
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9.7 Fluorometric Analysis of Uranium

Has the laboratory provided evidence that cation and anion interferences are negligible for
the matrix or that matrix interferences have been accounted for? (Y/N/NA):

If NO, qualify associated results as estimated (J).
Has the laboratory provided a description of the method of fusion standardizatiofi or
provided data supporting fusion standardization? (Y/N/NA):

If NO, qualify associated results as estimated (J).

Was calibration performed immediately prior to sample analysis? (Y, A):

If NO, qualify associated results as estimated (J).
Comments/Notes/Qualified Results:

—
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GAMMA SPECTROSCOPY

Data Package ID: gOZ FO , PM L/-

C.0 Completeness Checklist

Analysis Results

esults Report for Sample Analyses and Reanalyses
aw Data (Spectra, Printouts of Counts per Channel, Notebook Pages)
alculation Sheets
ple Identifications
etector Identification and Counting Position
nalysis Date and Initials of Analyst
; Amounts of Samples Counted

(S

bt

nitial and Continuing Calibration

etector Identification
ibration Date(s) and Initials of Analyst

Identification of Calibration and Check Standards including Radionuclides,
/CErtiﬁcation, Expiration Date, and Activity

mount of (Check) Standard Used
ata including Counts and Count Duration for Standards
iciencies and/or Geometry and Matrix Factors

¥~ Raw Data of Background Counts, Count Dates, and Duration of Counts

KeV/Channel '
FWHM

M

A

Detector Identification

Date of Analysis

MDA of Method

Amounts of Reagents Used in Blank
Raw Data

Duplicates

étector Identification
te of Analysis
ounts of Samples
unt Durations
ample Identifications
€sults of Analyses and Calculated Precision
Raw Data

N

)

Radiometric and Gravimetric Yields

|

mounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used
” Weights of Precipitates or Solids Counted
Calculated Recoveries

C1




Laboratory Control Samples

Detector Identification
Date of Analysis
Calculation of Recoveries
Results of Analyses

1]

Comments/Qualified Results:
o Ao 2CS mé,#/ e o Z5

477//1[/ S 7 éa e /M
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OSM RCRA LEVEL C DATA ASSESSMENT

DATE _J) /244/9 | SAMPLES/MATRIX BooF82 BaoFEB  BOOF 15
REVIEWED BY TJA lerc BooFg3 BooF96 BeoF 18
LABORATORY _ | BooFBo BookBl _BooFH2
CASE # Task 7] BeoF5u BoFc4  BooFB4

S06 # Report 4 %5 — BeoFDo R oll weter

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS m&gﬁ&
1. é{g/dm? Time O
2. Planks o
3. %2:' &‘ Egc‘gv-ec? _O__
4. Qd?llga:tg < e
5. Calibrations O

7’ \
8.
9.
10.
0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: no nrobloms —all reso H‘:
a\CC,eP-kalal_a_,

NOTES: _no ffea CN ano_\]?s'ls .:eﬂugre_a

o Refer to the corresponding attachments for exp1an§tiqn of any problems.




RCRA LEVEL C QC -—

Name = Date Il;/l‘f/c()

QC Check: J‘/o /CI;/I? wAYEYS

COMMENTS: /14 dew, hold. : terio t _for

all Sa\yw{)las

ACTION: _nNnone

sample # constituent value/qual sample # constituent value/qual




RCRA LEVEL C Q€

Name TA le reln % Date H;]?_‘-I /O{I
QC7Check: Rlan ks 7

COMMENTS: np mn’f‘am‘l\/\a\{'ioy\ cio:l'ec:l'ecl ‘W OLV\7
N blan ks

ACTION: o g

sample # constituent value/qual sample # constituent value/qual

?of{




RCRA LEVEL C QC —

Name Date 1!7/11‘# /hit
QC Check: S?i];gz Zg;g|£i?¢
__ COMMENTS: i Sl

acc_e?{“c\b&. lmits (75125 2)

ACTION: _nowne.

sample # constituent value/qual sample # constituent

value/qual

- - Eg of 5




RCRA_LEVEL C QC

Name c Date H’/‘L"qu )

QC Check: du{) l \coto.s

COMMENTS: _ )] Hu{)'ical'o. RPDs < 10%

ACTION: _none.

sample # constituent value/qual sample # constituent

value/qual

Y of 5 —




RCRA LEVEL C QC

Name TA C Date J#ZH /q' {

qc Check: Cali brodion

comnents: _all colibeodion verificotion std

recowe ries u)l;‘HAir\ ac,cef)‘}'ala lg__ lin ts

ACTION: _powne,

sample # constituent value/qual sample # constituent value/qual
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TABLE 3: TOTAL CYANIDE ANALYSIS DATA
SDG #5

G3 Sample+ G4 - ICV

: - G1 Semple G2 Semple G5 Blenk G3 Sample+ G4 - ICV spike sample Flags
Sample ID# PNL Log#  (ug/L) C dup. (ug/l) C XRPD (ug/L) C spike (ug/L) (mg/L) recovery (%) recovery (X)

......................................

BOOF68 91-2979 5.9 U 5.9 U N/A 5.9 U 85.4 9.93 102.6 105.7
BOOF75 91-2980 5.9 v

BOOF78 91-2981 5.9 U 5.9 U N/A 59 U 105.9 9.7 95.9 103.2
BOOFH2 91-2990 5.9 u

BOOFB4 91-3133 5.9 U 5.9 U N/A 5.9 U 90.0 10.58 95.9 112.6

Mean 98.1 107.2

Std. Dev. 3.2 4.0

Concentration of stock I1CV-6=9.4 mg/L (9.4 ug of cyanide is added to each distillation flask and recovered in 250 mL of NaOH).

Concentration of spike added = 90.6 ug/L.

Contract required detection limit for water = 10 ug/L.

Used 250 mL of sample per distillation for samples G, G2 and G3 due to limited sample size of 1.5L of total sample.
Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL.

VIS WN
.

CLP "C" FLAGS

U = Analyzed but not detected (IDL or less than IDL)
B = less that CRDL but greater than or equal to IDL

CLP "Q" FLAGS

N = Spiked sample recovery not within control limits
* = puplicate analysis not within control limits

.........




TABLE 2: TOTAL CYANIDE ANALYSIS DATA

SDG #4
G3 Sample+ G4/ - Icv
G1 sample G2 Sample GS Blenk G3 Sample+ G4 - Icv spike sample Fleags
Sample ID¥ PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) € spike (ug/L) (ma/L) recovery (X) recovery (X) Q Footnote#
1,2,3, 4, 5
C(ALL)
BOOFB3 91-2707 9.2 B 8.8 B8 3.86 5.9 U 99.6 10.82 100.1 115.1
BOOFS& 91-2710 5.9 U
'BOOF93 91-2808 5.9 U 5.9 U N/A 5.9 U 94.1 10.65 102.4 113.3
BOOFBO 91-2809 5.9 U
" BOOFDO 91-2711 7.4 B 7.0 B 4.82 5.9 U 98.3 10.14 99.7 107.8
BOOFBS8 91-2780 12.3 11.6 5.84 5.9 u 97.9 10.14 105.7 107.8
BOOF90 91-2781 11.6
BOOFB6 91-2859 14.7 14.3 2.6 5.9 U 103 9.62 102.6 102.3
BOOFCé 91-2860 5.9 U
Mean 102.1 109.3
Std. Dev. 2.1 4.5

1. Concentration of stock ICV-6 = 9.4 mg/L(9.4 ug of cyanide is added to each distillation flask and recovered in 250 mL. of NaOH).

2. Concentration of spike added = 90.6 ug/L.

3. contract required detection {imit for water = 10 ug/L.

4. Used 250 mL of sample per distillation for sample G1, G2 and G3 due to limited sample size of 1.5L of total sample.
S. Duplicate precision under the CLP protocol must be within one CRDL when either semple or duplicate are below 5X CRDL.

CLP "C" FLAGS

U = Analyzed but not detected (IDL or less than IDL)
B = Less than CRDL but grester than or equal to 1DL.

CLP “a" FLAGS

............

N = Spiked sampe recovery not within control limits
* = duplicate analysis not within control limits






