
May 8, 1991 

Mr. Jeff Lerch, TG-08 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, Washington 99352 

Dear Jeff : 

J 

()Battelle 
Pacific Northwest Laboratories 
P.O . Box 999 
Richland, Washington U.S.A. 99352 
Telephone (509) 

376 -5802 

TRANSMITTAL OF 200-BP-l GROUNDWATER ANALYSIS PROJECT, TASK 7 DATA PACKAGE/REPORT 
NO. 1, REVISION 0, MAY 1, 1991 ANO TASK 7 DATA PACKAGE/REPORT NO. 2 & 3, REVISION 
0, MAY 8, 1991 

Enclosed are three copies of the subject 200-BP-l Task 7 Data Package/Report No . 
2 & 3. This is also to document the transmittal of three copies of Task 7 Data 
Package/Report No. 1 on May 3, 1991. A cover letter was not furnished with the 
transmittal. 

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

Sincerely, 

:3. -yr) })_u.~ 
B. M. Gillespie 
Analytical Laboratory Operations 
200-BP-l PNL Project Manager 

Enclosures 

cc: J.M. Latkovich 

\ 



\ 
I 
\ 

200-BP-1 
GROUNDWATER ANALYSIS PROJECT 

TASK7 

DATA PACKAGE/REPORT No. 1 

Revision O 

May 1, 1991 

Prepared by: B.M. Gillespie 
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TABLE 1: 200-BP-l Sample Numbers 

WHC Sample Number 

BOOOK8 
BOODLl 
BOODMl 
BOOOL8 
BOODM4 
BOODZ4 
BOOF18 
BOOFOl 
BOOF04 
BOOOZ8 
BOOF24 
BOODY8 
BOODZl 

4 

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 
90-7078 
90-7079 

i 
_ _____j 
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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-l 
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) AL0-001. 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-l Project Management Office in accordance with the TPP and the 
QAPjP AL0-001. 

The samples (Table l} 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-l 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. All 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. 
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CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 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-l Project Manager 
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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 limit 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 limit 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 9istillation 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 sampl e 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 hol d 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. 
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Sample 90-7079 distillation and analysis was repeated on March 8, 1991 
due to poor initial calibration verificati-0n (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. 

Average spiked sample cyanide recovery was 96% ± 29%. This average 
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. 
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G1 Safll)le 
Safll)le ID# PNL Log# (ug/L) C 

80001(8 90-7067 30.5 
8000L1 90-7068 5.9 u 

BOOOM1 90-7069 5.9 u 
8000L8 90-7070 5.9 u 

8000M4 90-7071 12.4 
800024 90-1on 5.9 u 

800F18 90-7073 5.9 u 
800F01 90-7074 385.2 

B00021 90-7079 5.9 u 
BOOF04 90· 7075 13.9 
B00028 90-7076 5.9 u 
BOOF24 90·70TT 5.9 u 
BOOOY8 90-7078 5.9 u 

BOOF11 90-7082 17.8 
800021 90-7079 20.7 

G2 Safll)le 
dup. (ug/l) C 

67 

5.9 u 

5.9 u 

5.9 u 

17.7 

17. 1 

XRPD 

74.9 

N/A 

N/A 

N/A 

N/A 
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TABLE 2: TOTAL CYANIDE ANALYSIS DATA 

GS Blank 
(ug/L) 

5.9 

5. 9 

5.9 

5.9 

5.9 
5.9 

C 

u 

u 

u 

u 

u 
u 

5.9 U 

G3 Safll)le+ 
spike (ug/L) 

155.9 

95.6 

100.9 

84.1 

42.3 

113.6 

G4 · ICV 
(mg/L) 

9.03 

10.4 

10.4 

9.42 

6.43 
9.37 

11.4 

Mean 
Std. Dev. 

G3 Saflllle+ 
spike 

recovery (X) 

138.5 

102.3 

97.8 

93.3 

41 

105.7 

96.4 
28.8 

G4 · ICV 
safll)le 

recovery (X) 

113.3 

110.6 

110.6 

100.2 

68.4 
99.7 

121.2 

103.4 
15.9 

Flags 
Q 

N, * 
N, * 

N 
N 
N 
N 
N 

Footnote# 

1,2,3, 10 

4,5 

6,8 

4 

8 

7 
,9 

1. 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). 
2. Concentration of spike added= 90.6 ug/L. 
3. Contract required detection limit for water= 10 ug/L. 
4. Exceeded contract required hold time due to an "act of god" (see LRD 54026, pages 24·26.) 
5. If the duplicate safll)le CN value is used a 98X spike recovery is obtained. 
6. Analysis unacceptable due to poor ICV recovery (analysis repeated below). 
7. Safll)le 90-7082 not part of data set #1 of task 7. 
8. Duplicate precision under the CLP protocol rrust be within one CRDL when either Safll)le or duplicate are below 5X CRDL. 
9. Repeat of safll)le 90-7079 to correct for very low ICV recovery associated with the initial distillation batch. 
10. Used 250 ml of safll)le per distillation due to limited safll)le size of 1.5L of total safll)le. 

CLP Flags 

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

'--0 

°"' =-
'LN ------J 
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FREE CYANIDE ANALYSIS RESULTS 

The sample solutions were analyzed by-direct injection into an ion 
chromatograph/amperometric detector instrument system according to procedure 
PNL-AL0-271, "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. 
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WHC 
SBITflle ID# --·-------

B00024 
BOOF18 

BOOF01 
800024 
800028 
BOOF24 
BOOOY8 
800021 

CLP Flags 

J1 
PNL SalTflle 

SalTfll e ID# ug/L 
---·------· 
90-7072 3 
90-7073 3 

90-7074 298 
90-7075 22.5 
90-7076 3 
90-7077 3 
90-7078 3 
90-7079 3 

J1 = SAMPLE 
J2 = DUPLICATE SAMPLE 
J3 = SPIKE SAMPLE 
J4 = STANDARD 
JS= HETHOOS BLANK 
J6 = SPIKE DUPLICATE 

J2 
SalTflle 

Duplicate 
Flags ug/L 

----··----
u 
u 

23.0 
u 
u 
u 
u 

U = Analyzed but not detected (IDL or less than IDL) 
N = Spiked salTflle recovery not within control limits 

··JS·· 
Matrix 
Blank 

XRPD ug/L 

0 

2. 17 
0 

TABLE 3: FREE CYANIDE ANALYSIS 

·······J3····· ········J4········ ··········J6······ 
SalTfll e+ Spike Control Standard Dup. • Spike 
Spike Added Std. Added Spike Added 
ug/L ug/L ppb ppb ug/L ug/L 

---·---· -------- .................... 
19.26 19.36 

6.84 9.68 16. 1 19.36 
16.58 19.36 

9.44 9.68 

········Xrecovery··········· 

··J3·· ···J6··· 
Dup. • 

Spike Spike 
Rec. Rec. 

------·--
71 83 
86 

··J4···· 
Control 

Std. 
Rec, Flags 

99.5 
N 

97.5 
,,. 

--...,J 
--.J 
:ii 

"'" °"' !...>J 
t,_ 
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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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N 

Sample ID# 
----------
90-7067 

90-7074 

90-7075 

TABLE 4: COMPLEX CYANIDE DETERMINATION 

Total CN 
Sample 
ug/L 

----------
30.5 

385.2 

13.9 

Free CN 
Sample 
ug/L 

----------
(2) 

298 

22.5 

Complex CN 
Sample 

ug/L (1) 

87.0 

0 ( 3) 

(1) Results calculated by subtracting the Free cyanide results from the Total 
cyanide results. 

(2) Sample results not obtained to date. Will be submitted at a later date . 
(3) The results is o as the total cyanide and free cyanide results are near 

the CRDL of both analytes. 
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CHAIN OF CUSTODY 

·:c~nyContac:t'\\\it B.H. FORD 
-:-: .. ·.•:•:•·-.•:•:•;.:-.-... ·. 
Telephone .. ft::: I:', /'Ji 509-376-6465 

.. -.R~rk~ _:_;x ::,.=:-=::· .:·. :·=·: 
.,:.;.-:::•:••·-:,,;::;·_:,;_: 

__ B11L 'ot -Cacirng· i1o ;.=)::> 
· .. -.•.- ••:-:::-:-•· 

Offsfte Propert\i No/ 

.· Hettiod.:of Sh I pment :< 
Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO O L \ 

3, ll, P, WATER, TOTAL CYANIOE, FREE CYANIDE 

\L 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

801-002 

Oate/Time: 
2 (l, 91 

I 7.2 5 

Date/Time: ;2-IJ-'l I 

Date/Time: "1.- \'1,.-9 \ 
1s10 

Date/Time: 



. : ;- @Westinghouse . --- . r ; ~-~ ~ ~ :;.: ;~~:;.::~·;:; -- .. ., ..: ·. ~ .. · · - Hanford Company SAMPLE ANALYSIS REQUEST 
. .. ··•· .. . 

.. 

PART I: FIELD SECTION . .. "· ··- · 

• .lllector L. D • Walker Date Sampled Time hours 
-

Company Contact 8. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Number Containers Analysis Requested 

BOQbL/ ~ ' 4b, p .-W--- -Ra-rn6 

::J. ll, p w Total Cyanide, ..:=1 ee e::ye:11 Ide 

: 

Fietd Information** 

Special Handling and/or Storage 

Possible Sample Hazards 

PART ti: LABORATORY SECTION 

.. eceived b~· • "-.._, \) ...0 . () - . ~ Title Sr . ~~ S~ate ~/\3, R ~ 
·-c· 

~~~ c:... '-1 P\~ \ 0 ~ j "'naJysis 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) 

801.~003 



Qt:; I ~Ll'71 ?~~ ~Q ' @ ''"'····'" •''I I I ,. 

· ··· ··~:· -•····· w Westinghouse --. · . . ··-- .. . . · . • . · .• a r . .. ... ~~ ~ - •• ... i ~; ~ ~~-... ;::· .. .... . . " 

• • , · 1 ·• - . Hanford company SAMPLE ANALYSIS REQUEST .. .. . . 

PART I: FIELD SECTION 

llector L. D. Walker Date Sampled Time hours 

Company Contact 8. H. Ford 
I 
I . Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested Number Containers 

BOODL/ ~ , 4t, p w R~ ~96 

I l, ll, p w lot:a~ GyaA4Eie; Free Cyanide 

~ 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

. 

11 PART II: LABORATORY SECTION 

~eceived by 7~-{J~ TitJe ~,-A.- ~v~ Ser~ Date -Z-1 '=3-'l) 

I 
.nal~is Required cv--'2-.. C.N-

•tndicate whether sample is soil, sludge, water, etc. . 
••use back of page for additional information relative to sample location. A-6000-406 (05/90) 

001-00·4 . 
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CHAIN OF CUSTODY 

B.H. FORD Telephone . 509-376-6465 
L. WALKER ·Date ,/"·· .':,:/. /:::"-

···.· ., .... , .·.;-: 

200-BP-1 

..• ·.·· •-;i:-:.;:,;.-:_::::· 

"' R~:~k~ - '''})\{:(:>. 

Offsite Property No • 

• ·- .: ❖ • ·. ·- :· /;,;:; ·:-:.-::· •.•. 

Shlpped 't? -,:(::)U:) Battel 1 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

BOOOK8 
\v\Hi, J.· l ~ · 'j I 

-4, ~L, P1 YA!ER, Rw 186 
3, 1L, P, WATER, TOTAL CYANIDE, FREE CYANIDE 

e~ -i L. be) -ff-}~ .... )O+-P 

~~,\._~-~~ 

CHAIN OF POSSESSION 
Received by: 

7J" 

B01~005 

Date/Time: 

Date/Time: 

2.. /J. C,( 

I 7).0 

Date/Time: :l,.- \ ~ -9, \ 
\ 

Date/Time: 



ghl1l\77 ?,;~m 
:. ,.,_ .. ... , .. @Westinghouse . . . ···- , · . -·-= r ... or.::. ;-_.·. ~~~-~-·11; -·- .. .. 
• • , 

1 
• - Hanford Company SAMPLE ANALYSIS REQUEST 

.. . . -

PART I: FIELD SECTION .. . 
llector L. D. Walker Date Sampled Time hours 

Company Contact B. H. Ford . 
Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Number Containers Analysis Requested 

BOO t>t<2'° -i, ztt, p \I R~ 1Qe 

a, l L, P w Total Cyanide, Ft""ee GyaR~{je 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

Qeceived by~("\, ~ \)_ .... C)...\) ... ~ - , Title S'<" ~QJ-..~ ~~ate ~/\7> /q \ 

I 
.l\alysis Requifid ~ \"'C)~~ c_ '-l ~\..l. '~ ~ 

•indicate whether sample is soil , sludge, water, etc. . 
••use back of page for additional information relative to sample location. · A-600G-406 (05'90) 

B01..:..006 



.. .... . r .. .. .. .. .::.;-~ •. ;-;:;~ ..:.:~-~-;;;· .. . .. 
. SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

1llector L. D. Walker Date Sampled _____ Time __ hours 

Company Contact __ B_._H_._F_o_rd _____ 1 ______ - _ Telephone ( 509 ) 376-6465 

Sample Number and Type of Sample 
Type of Sample• Number Containers Analysis Requested 

BOOhKf 1 , 4L, p \j Ru-106 

/Jg_, lL, p w -+eta~ (;yanide, Free Cyanide 

Field Information•• ---------------------------------

Special Handling and/or Storage -----------------------------

Possible Sample Hazards -------------------------------

PART II: LABORATORY SECTION 

Received by /~ J f ·h, « 
✓ ~ _"-1"'\'1.t-

,alysis Required ---~---'-___., ___ '-.:.;;;,_,"..:.....-------------------------
1 

*Indicate whether sample is soil, sludge, water, etc. . 
••use back of page for additional information relative to sample location. A-600M06 (05/90) 

ROi.~007 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Del 1vered by: l\u±"/ E\fh:.,k ~ Date/Ti me :_~_h_3 }_c:r_J __ J_{_cr0 __ 

Received by: )~ o.-r-\ H • Poo I 
Customer Samp 1 e Number( s) :_B_o_o_D_l<'--'l--J+---S=--o_o_D_l_i ______ _ 
ALO Sample Number( s) :__._Cf_o_-_~_o--(o __ 7"--___ __,_Cf_o_-_7 __ 0_lo_~ ______ _ 

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

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

Present C': Absent ___ _ 

If Present, Condition : __ J_\i\.__.]:tt._c...,_T _______________ _ 

4. Sample Tag(s) IO Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial. JI A 
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 
P~L-AL0-051, etc.)~~~~- (.1 L'\}-~ A ~o±Hes) oV\L-

~~ ,~~~ ~o~ Jv~~I~~- -J~• ·~ cW-. 
6. Condition~f Sample Vials. /'/ 'J "~ n.Lt vf-1tA..-

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. ~s OK 'to v-\..., , o 

[(, l-i ' f' lr4A 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

ao1.=-oos 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by:_~_--~-~-~_C:..._½:£.. __ '3» ______ Date/Time:'-:)_ h~ \°' \ ,~~a 
Received by: ~. Q C)~~\\.,,\S 

Customer Samp 1 e Number ( s) : _G>=-ao=~S).-:...:L=--:\ _ _;J~-'~"""'--'~~a....__..D"'""-''1<.~B------
ALO Samp 1 e Number ( s) : _---'q~O::,_-_):i.-.;o-"2 ...... 8'. _____ 9......__0'-----¾ __ Lg_.3: ____ _ 

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

CS F\t-'\ ~L~ Pi_N P\ \.._.,',-( c;, \CS:. Q,_ \:::Q\J ,._..c::; \ 

3. Custody Sea/Shipping and/or Sample Containers and their Conditions. 

Present _____ Absent ___ _ 

If Present, Condition: __ 0""""""-..... \:;:,..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). D \c_ 

6. Condit ion of Sample Vi al s. 
0 

-~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 0 ~ 

8. Resolution of Problems or Discrepancies. 

RETURN COHPLETED FORH TO PROJECT MANAGER 
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CHAIN OF CUSTODY 

C~ny ·Contact .>= .. :.·· B.H. FORD 509-376-6465 
Date ·· 

200-BP-1 
. Field Log~k a~ 
Page No. ,···=···=== ··· llJ 1-1 C - N - 'I l/ 6 I ,,. 9 

. . . . ~ ·· .. 
Offs i te Property No.··=·: 

shipped iC,: ;):,y,=::y.=. Batte 11 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO l)U' 

3, 1L, P, ~ATER, TOTAL CYANIDE, FREE CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: Date/Time: )_ / :J C( f 

11,s 

Reli 
\ 

I r-z.o 
Relinquished by: Received by: Date/Time: 

-- -------' 



_. . . -.. fw\ Westinghouse 
· 1 • • · \E) Hanford COmpany 

... r . • ~-:-- ·. :;~;;.,...;~-:~: --
SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

.:Ollectcr _____ L _• _ D •· Wa 1 ker Date Sampled Time hours 

Company Contact B. H. Ford Telephone_ ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Number Containers Analysis Requested 

BOO DL ~ , • ' r, H'f,(f w Rt1 186 i'l1tf 
I n ... t l .,//'(l?/ ~...Y#/ ~. 1 L, P w Total Cyanide, i;:, ee e~zinide~~/ 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

"'eceived by ~~ TitleS {'. ~.9g,b &- , --~ . -~ te ::>... I, 4- lc; l 
IAnalysisR~----------------------------------

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. 

B01.-011 
A-6000-406 (0519C I 



@ 
~,.,.,, ... '' "~' , .. 

_· . . .. Westinghouse 
• 1 • • • Hanford Company 

··- r . . . , .::.:- • ·• ;,~~..;~ .... -;;.: ·-
SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

.ollector ____ L_. _O_._W_a_l_k_e_r______ __ __ _ __ _ Date Sampled Time hours 

Company Contact B. H. Ford . 
509 l 376-6465 Telephone { 

Sample Number and Type of Sample 
Type of Sample• Number Containers Analysis Requested 

BOO DL f l. 4b, P p,,-~J .z/.;v, w ita-106- :~1 

, a-, 1/,r~ p w fM,O T- " - .. Free Cyanide 1/,....-~/'"'"wl wJ'OIIIUCt 

a 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

I 

- (J PART II: LAB ORA TORY SECTION 

~eceived by /~~ Title ~1 ~ A~~c.A. ~c~d:: Date ?) J LI )q J . , 

I """alysis Required 

•indicate whether sample is soil, sludge, water, etc. , 
••use back of page for additional information relative to sample location. 

B01.~12 
A•6000-406 (05'90) 



96134 77. Z6L\7 

CHAIN OF CUSTODY 

... _Cllfll)8ny_ Co_otac:_t •,•• ;c-. B.H. FORD 
;;•:-:-:••: ;: .. ::::::,•,•:•:-: · .. · ·-:• •:.;.::-:-::.•:,:-··,-. . ... · ·- .. - .. .. . 

. :S&nllle,,·.Collec:ted .by.c-;·;' L. WALICER 
:rf!f:);:;. :;-- .. .:-:-·:·::::.:>=:::• · ?-

C: S11111)1e .Locationa -
·-\:t·--· . . . . 

~lc:e :ches~ No~ · · 

., Jtemar~" ····•. ·,•: •cc•.···•··❖. ·CC·i ., • 
\/:?\, .. '°::-.:::·t··• .• .. ·. ··:.:.::•• <.::=::-. 
·: Bill of ·; Ladlng No •. 
··?•:,: .-· -· .. . -. 

200-BP-l 

Field Logbook . and ·. 
Page .No. 

· .. ·· ·• 

Off& I te Property No • . 

wHC -N- lflfb l lrs. lf 

:~.h,i~.J~J.;,:.•)i:\ : Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
B00I)t'Y1t 

1, 4L, P, ~~fEA, A~ 186 
3, 1L, P, ~ATER, TOTAL CYANIDE, FREE CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: Received by: Date/Time: loqr 

~~ f 120 
Date/Time: 

1\4 ,~ 4-~0 
Relinquished by: //1~.,:lch t..r Date/Time: 

~/I,{}~ '"2 JL//qJ I S-2.b 
Relinquished by: Received by: Date/Time: 



·: .. -.- .. (w\ Westinghouse 
· . · · \!:=) Hanfortt COmpany 

•.• I .. • ' ~ . :- • •• :•~~ • .:~ ... ;:; . -

SAMPLE ANAL YSlS REQUEST 

PART I: FIELD SECTION 

..ollector L. D. Walker Date Sampled Tim I e h ours 
-

B. H. Ford Company Contact Telephone_ ( 509 ) 376-6465 
I 
I 

Sample Number and Type of Sample 
I 

Number Containers Type of Sample• Analysis Requested I 

BOO i),?// ~. 4t, 
P,.,,(f 

p 1/'N/,/ w -Ra-Hl6 

~, 1 L, p w Total Cyanide, free €yanid-e~,.;; 

> 

Field Information•• 

Special Handling and/or Storage 

Possjble Sample Hazards 

PART II : LABORATORY SECTION ,-.... 

"" eceived ~-~- i::::-i -e ... ..Q~'--'-~ - Title .:Si'. ~s>b'S~ ~:}_Date~{\'-\- f9 \ 
I Analysis Required ~ 

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

801-014 
A•6000-406 (05190 



)' •: .. 

: . :•. , @ Westlngtiouse . . . ~ .. . . .... r ... . ~~=-. ·. ;f~.:..;,..:~..;;;~ .- .. 
· · - Hanford company SAMPLE ANALYSIS REQUEST, . ·, . • 

. . .. . . . 

PART I: FIELD SECTION . : ; 

U>llector L. 0. Walker . Date Sampled nme hours .' . .. 
B. H. Ford 509 376-6465 

. . 
Company Contact Telephone. { l · . 

.. 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers .. 

800 Dm/ , ~- ..... ~1;111 
~ • .. , ' -'/~/ w -Rt.1 ~86 ;>.;H? 

-'//f'/1'/ 

/ ,: ~,1~ i:.';lfp w ;,,,-d T ......... 1 r ,_,..,A,.. Free Cyanide 1/,,,.l'I, - .... -.,- --• 

, 

field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION . I 

. ;ived by or~ A O ,r,..,,U-.JI'-. Title f:':½i ~ 'Rn..e~ciA. ~cs0 ,'} Date ,z_} l'-1 r r L , 
AnalY$iS Required 

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

R01.-01_S 
A-6000-406 (05,cJ0) 



t ' • 

( 

I_ 

9613L\77 .. 2650 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of l 

Del i ve red by: D~<:>1v~ B1-·\..,t C h..a.r 

Received by: (a,r \ l-L Po-o I 

Date/Time: r/4-9/ 

Customer Sample Number(s) :____JB""1,~o:.:::o:...it).L.J,.(,-'_ e,l.!.-...,;---1:,;;i8~o~o~D~01L+-LC-•--------

ALO Sample Number ( s) : _--Jqi:.::· e,;.__-..!;;7:..;.i,_7.:;..o.;;..._ ____ Cf_o_-_7.:....::.o..:lo;...Cf.:,.._ _____ _ 

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

2. Additional Shipping Forms (list): 

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

Present _ __.X...,;,_ __ Absent ___ _ 

If Present, Condition: _....;X;.:..i..0.1...+.:..:~:;,,.;,.::c..;,..,:+-____________ _ 

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

Notes: NA -~ 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, !,.eJDpera:tQf sample container as defiQ_ed in Section 3.0 in 
PNL-AL0-051, etc.) • ;t,5°C: 

6. Condition of Sample Vials. /'J A 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. Qt:, 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01.-=-01.6 



.. 

I • 

Co - 97-9 ~ -·· l ·· •· 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

De 1 i vered by:~- ~ ~ ~ stc-\-¾\~-«_ 
Received by:_~ __ • -~..;.....;;.~__;\S.:.,_~~''-~'-==--

Date/Time: -::i_{\~ [ ~\ 

Customer Sample Number ( s) : ___:::::Gca:.:::::::::::_0=-.:.M_:,_..l,..\ _-+-~...::::::.;=-::::::::...s:)~L=-~~------

ALO Sample Number ( s) : _q__._:O:::::::....-_-=t-D~::..~~C\_.!..,____,.._~~0;:;..----~--=---=-3:-'--0 __ _ 
>7 

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=-K->-=----------------
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,,-a.r:._e at refrigerated temperature). 
~ \Cc_ 

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 FORH TO PROJECT HAHAGER 

B01.:.017 

·1 
·. , 
' . 
i 
i 

i 

I . I 
I \ 

I I 

. . , 



CHAIN OF CUSTODY 

;~~ny Cont.act · B.H. FORD 

: ~~le Col l~ted ~ .· L. WALK.ER 

.Slllll)le Loc:atj ons 200-BP-l 

•.cl.c,. Che,t .Mo •. Field Logbook arld L,.. 
1

• I HC / 
Page No. . ,( :'.. •\ :::\j.,: V"' '"N - 4 'I~ I j p CJ. S-

::'Remark, . -. 
·· .. ·. ·- ·:-:-.-·-·-:-· .·. 

JIJU. of Lading Mo. 
t·.··;::::·'.: ·:··· .·.·.. -···-· . . Oft&! t_e Property -~~~ -. 

,shipPed to. , ··· Battelle Northwest/ PNL 325 Laboratory 
:-•-·,:-··.;.::.·: :::::.:"//.• 

SAMPLE IDENTIFICATION 
BOODM4 

-+1-, ~4L-, ~P-:-, ,wji,ifcri-if fHtlt-, 1hlta~186tlr 
jf 3, 1L, P, ~ATER, TOTAL CYAMI0E, FREE CYAHIDE 

CHAIN OF POSSESSION 
Relinquii.hed by: 

L , D. Wa { (( e r 

Relinquhhed by: ~/1(1"'°,c 
/ # ,,:1~ 
Relinquished by: 

Date/Time: J I'( q- ( 

I Kou 
Date/Time: 

:l...( \S' I q \ \\ 4 
Date/Time: 

~)1,:dCf J 
Date/Time: 



9613"177 .. 2653 

Collector 

~ Westinghouse 
\!::!:) Hanford COmpany 

LO WALKER 

Campany Contact BH FORD 

Sample Number and Type of Sample 
Number Containers 

BOOOm'/ 1 • 1 L. p 

BOO 1, 1L. P 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

- ;'I 

:eived by?~...V r~ 
Analysis Required 

I · .. .f.r.-i -.: • -~- ·~'ir~·-=.: ~•'41..i~ 

SAMPLE.ANALYSIS REQUEST 

PART I: FIELD SECTION 

- Date Sampled 2/1 4191 nme 

Telephone { 5o9 l 376-6465 

Type of Sample• Analysis Requested 

w FREE CYANIDE 

w FREE CYANIDE 

-

PART II: LABORATORY SECTION 

Title :S.,.......,\I\, ~Si:!:~ Sci~J Date 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. 

B01.:...019 

. . •-· 

'. •· ... ... . 

hours 
.. 

--il 1.,)'l ' 

A-6000-406 (OSM>) 



( 

( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of l 

De 1 f vered by :_D_\;(.....;.s,;;;...}-;!,__ ..... h'-vt_+i""""'~"------- Date/Time :_2.....;)_,_~_/ 'f_l __ /_1_Y lP_ 

Received by :_!_C_CA_v...,}_ ..... f ..... ) _, ..... B_o_u __ ) ____ _ 
Customer Samp 1 e Number( s) :_.:.:G;;_o_o___;_O_M_L.l _____________ _ 

ALO Samp 1 e Number( s) :_J.1-D::;__-..:..?...;;.0_7:....i/L----------------

1. Customer Chain-of-Custody Form: Present_X __ Absent ___ _ 

2. Additional Shipping Forms (list): 

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

Present X Absent ----
If Present, Condition: ~ 1"tt-cJr - 5 c,-ut.A' 

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-AL0-051, etc.) s~ ~ ~ 'F ~lh-

T ~ = :i. ~ ot,.. 
6. Condition of Sample Vials. N/A 

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

ao1..:.020 

~ -



/ ' 

.. 

q6 I ·3t1"7''J '? t5r 
.I 3 • / 1t ~b , J 

PNL-AL0-051, Rev. 0 . 
Exhibit 1 
Pagel of 1 

SAMPLE RECEIPT FORM 

Del i vered by =--=-~__,._i_\J_~_C..._\-\'___,~-=---{l_ ___ Date/Ti me ;l./ \ S" A\ 
Received by =-~~---=-~~~.=...."'--\s....__,-'-\-.l_S ___ _ 

Cu s tamer Samp 1 e Number ( s) : __:0,~C)-..:.(:)=--1\J~\-::\.....l....4-1-------------
ALO Samp 1 e Number ( s) : ___ -_Dj--=0'----f0_:__;_--::}-'--'--_1 ___________ _ 

1. Customer Chain-of-Custody Form: Present / Absent ___ _ 

2. Additional Shipping Forms (list): 
0 

_. A ~ 

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

Present / Absent ___ _ 

If Present, Condition: 0 ~ ------'--------------
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). 

0\==---
6. Condition of Sample Vials. 

Ol~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. l..-L 
a l'--

a. Resolution of Problems or Discrepancies. 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

B01~021 



96!3477 .. 2656 

CHAIN OF CUSTODY 

. · C.y Contact B.H. FORD 
... · .. 

Telephone ••·• .·· < 509-376-6465 

S~le Collected by L. WAL~ER 

'$,~le Locati00$ .· 200-BP-l 
, 

/1~'.e Che&t N.o. · Field L09book and / 
Page No. · · ··· · 

. -·-; ·.·.•-· 

Shjpped to . Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOOr1i 

2, 1L, P, WATER, TOTAL CYANIDE 

Date/Time: 
1-:w-q \ 

Relinqui&hed by: Date/Time: 

Relinqui&hed by: Received by: Date/Time: 

801-022 



9613l}77 .2657 

CHAIN OF CUSTODY 

' .. <=•r Contact • · B.H . FORD Telephone 509-376-6465 
L. IJALKER Date 

200-BP-l ' 
Field Logbook aoc( 
Page No. · · ··•·•••••••••(::/;:::. 

•::::,::::.:.: .. : .. 
'ilhl" ot '·Ladlng No. 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
aoo,:"if 

1, 1L, P, IJATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Date/Time: 

~cJFe bf'/ o 

Date/Time: 
-z,c/q I 

Relirq.,ished by: Received by: Date/Time: 

Relirq.,ished by: Received by: Date/Time: 

801~023 



CHAIN OF CUSTODY 

C~ny .Cootoc:t B.H. FOllD Telephone • .-.·i •:=\://\ 509-376-6465 

I , 

s~_le=loc:atioos 200-BP-l 

Field Logbook~..;d {{\, 
Page No. ··· 

I Offs i te Property N~f I 
:: H.ethod_. of sh_i pment 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BDDD"'i:-4 

2, 1L, P, ~ATER, TOTAL CYANIDE 

,., 

CC\S 
Relinquished by: 

Relinquished by: Received by: Date/Time: 

B01~024 



Cl61zu7, ·'1LCt\ 
1 .. n / •. ~IJl 

CHAIN OF CUSTODY 

C~riy :Contac:t . B.H. FORD Telephone ; : ,,:ti}{)'.: 509-376-6465 

200-BP-l 

Offiite Property No~ ·/ 

.Methodof Shipment 

·• siii~ to:._/,.•,· Battelle ~orthwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Date/Time: 

ll>~t,f/ t,¥.r-2. 

Date/Ti : 
'2..'2 q) 

Relinquished by: Received by: Date/Ti111e: 

Relinquished by: Received by: Date/Time: 

B01-025 



96 \3L\77 .. 2660 
,............,._..:..•:...· --=------------,--------------------------, ' 
~ Westinghouse 
\.::) Hanford Company 

SAMPLE ANALYSIS REQUEST · , . 
' ,I• ·, . 

... . ., . ' ... ·, ,•, 
... 

PART I: FIELD SECTION ----------------------------------------i " 
Collector ____________________ Date Sampled _____ Time __ . hour$ ' · · · ,. 
Company Contact B. H. Ford Telephone ( 509 ) 376-6465 .... 

Sample 
Number 

Number and Type of Sample 
Containers Type of Sample- Analysis Requested . . ·, . 

BOO bz. 'I 2, ll, P vJ Total Cyanide 

B00F!~ 2, ll, P vi Total Cyanide 

-

Field Information•• ---------------------------------

Special Handling and/or Storage -----------------------------

Possible Sample Hazards --------------------------------

PART ll: LABORATORY SECTION -
Date 1/ "l..O 19 \ R-. __ avedby~------ 1 ~~ Titles<' b.s~ 

i ~ :": o_ Analysi5 Requa ed ------=----=-e-==-=-=-~=~~~-=--.ir.--c~=----------------------

•tndicate whether sample is soil, sludge, water, etc. 801-026 
.. Use back of page for additional information relative to sample location. 



96 \3ll77 ~ 9 66 \ 
I : ,. • ,j •• • . ,·., .. • - • ·. , ·' ' , , ·@ Westinghouse . .. . . ·. · .:t r :.:-".' \• · .. : · .. 

' • ' 
~ SAMPLE ANALYSIS REQUEST ':·-.. \ : ,' - Hanford Company ·.·,. .. .. . 

PART I: FIELD SECTION ... . . 

' 

collector - Date Sampled Time hours '· · 
, , . 

Company Contact B l:l Ect:d Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
. ' 

Number Containers Type of Sample • Analysis Requested 

800t)":z ... 't' l • ll, p w Free Cyanide 

BOOF/i l • ll, p w Free Cyanide 

-

J 

Field Information•• 

Special Handling andlor Storage 

Possible Sample Hazards 

PART 11: LABORATORY SECTION 

R, ,edby )G,.. t I (.)~- Title ~,n, g,~ Sc,~~ Date ?..l zoa, i 
I ,, ' 

Analysis Required 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. 

801.-027 
A-600CM06 (05190) 



. -... 

l 

( 

CJ6•3u77 ?/69 
/ 11 .. , •• !l..bl 

. , 
' . 

,SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

De 1 ive red by: D~ s i / )? « h \.i ""- Date/Time:_z/:"-1._o..;../,_;.q_J __ o_~ __ J_(_ 

Received by: (, It ' Pov) 
Customer Samp 1 e Number { s) :_R:::_o_o_;D::;_.,,:;'t::....Li:-___ _,;;;B...;;DC>~_F __ l--'l ______ _ 

ALO Samp 1 e Number ( s) :_..,,!,Cf.,;;;,o_-__:;.,7_v~7_'2-_____ 9_o_-_7_07..,;,,_3 _____ _ 

1. Customer Chain-of-Custody Fann: Present_X __ Absent ___ _ 

2. Additional Shipping Forms (list): 

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

Present __ -;... ___ Absent ___ _ 

If Present, Condition: 1"' .,..._u c.}- ~ & cJi' 
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-AL0-051, etc.) ~ tcv-d\~~ _"'° tV()~ 

T= 3,oot-
s. Condition of Sample Vials. 

N)A 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORH TO PROJECT MANAGER 

801-028 



.. 

.. 

Q6" i 1ll11 1 r ,r~ 
1 ~,;_1 i I ~!l..bb ... 

' . 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: ~. ~ 
Received by: >JI ~~~\)\\\ s 

Date/Time: ':l.. /":l..O /9a 

Customer Samp 1 e Number ( s} : _~_C:C_\-_\_<3=-_-~ __ (s::.._CJ_a~..;;;:\J;...~-=4-_.___ ____ _ 

ALO S amp 1 e Number ( s} : __ 9!....:0::....__To__:__"=t__;:3:__ ____ ~_o_-.....1?1:;...o=-~:....;;_:l-_____ _ 

1. Customer Chain-of-Custody Form: Present_/ __ Absent ___ _ 

2. Additional Shipping Forms (l 1st}: 
SP..'\'---1\PL\::._ P..\-....l~L'-fS\S 

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

Present / Absent -----
If Present, Condition: -----=0""-__,_\5:--_· ______________ _ 

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> 

0 \:::_ :S G 

6. Condition of Sample Vials. 
OK 

7. Verification of Agreem~nt or Nonagreement of Information on Receiving 
Documents. 

OK 
8. Resolution of Problems or Discrepancies. 

~ (f(\. 

RETURN COHPLETED FORH TO PROJECT HANAGER 

B01-029 
__I 



9613 \77 .26 ~~\ 

CHAIN OF CUSTODY 
\.:::::.:·:·:·/:·::: : 

. c~ny Contact B.H. FORD Telephone 509-376-6465 
·!'.$~le Collected by L. WALKER Date 

200-BP-l 
Field Logbook .· aod: :(. 
Page Mo. · · wHC-,,,J- 1-;o 

Offsite Property Ng~) 

ffe,<c/ de/, t./c ✓ 
:;:::::·:::::. _;,; 

/~Hf~ :to ••· . ... _. ,. Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
eoo Fot 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Rellnqui shed by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801~030 



9613ll77 .. 2665 

{C~ny Contact B.H. FORD 

200-BP-l 

-:.::.:;:.: _:·.•. ·.- ... •. 

,;~;~:'\{ / ·<•'••·· . 

CHAIN OF CUSTODY 

Telephone . 

Date 

Field. Logbook ·~ \ 
Page No. ·· · · ·· ·· 

509-376-6465 

. 

wtfcr- -v - 3 ::>o 

.JI'/ 
Battel 1 e Northwest/ PNL ~ Laboratory 

SAMPLE IDENTIFICATION 
soo Fo 1 

1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Date/Time: 

Ill 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01~031 

)J 



96 ~3ll?7 .• 2666 

.. 

CHAIN OF CUSTODY 
t' : 

-:-::::::.:::.::::• .. 

'\@:~oy .~onta~t \,·: B.H. FORD 
• ... · .. ' 

1/;oo ' ~-: •··· 

200-BP-l 

Field Logboo~ and 
Pa e No. ·· · · w f/C- ,,J - ) ."'o 

Bit_~:::-~rl~ing No. Off&ite · Pr~rty ,~od\ 
··-: ..• :,_.:_.;-:-.-::,,•.=.:_:_.'. •• 

''.)tii~~~ ::~f:·sh i pment · 

Batte 11 e Northwest/ PNL-3-rS- Laboratory 

SAMPLE IDENTIFICATION 
ecio fot 

1, 4L, P, ~ATER, Ru·106 

CHAIN OF POSSESSION 
P/ 

Date/Time: t/l/4 ?/. og,.b 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-032 



'· J . ' 

• • -· I • 
. ·_· : 

I 
_._;· 
" i 

--------------------------------------,· ' i' . J:·:·· 

L...,_ _________ c_H_A_I_N,--O_F_c_u_s"".""T-:-O ....... D __ Y...,-----------1 .i if: .. ·. 
c;;,,,:,,:iit,r · :, ., .. ,.. · --·l : · · ' ' 

1;;f;:£~:;:;!;::::.;!l;.;:'f-..:C.::on.:.:t.:ac:.::,t....:< ... .,....::,.:·--!--=B.::.:· H....:._F....:O ... RO:...· -----+--....:......-.....,........:..,:.;;;..·.· .. ·=·.·.~+.++..:~;_:;.;_;::~....;.;;.~""'"'!~-----1 .: i ( .; 
(.': .. ·=·····:::.·:···.:.·:::,,::: .. :·,;:.; .. ==.:..:.:~~...:...:.. _______ _,1, __ ~~....:......~~~-..:~~~~--1.·...;t r...;J...;•~·•=:.;;,I,:. __...;.:_~.;:;..,..._-1 :· ... :, .. z~M{>~f CQllectedby L. WALKER • J - . 

. lj 

w:;:~=.:..:.:.:::.:.=.............l.....!2~0~0-~B:.!...P.....;-l~----,--,-----........,...~-y------------, J 
· I . 

PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F/Jtl 

2, 1L, P, WATER, TOTAL CYANIDE 

Relinquished by: Received by: Date/Time: 

Relinquii.hed by: Received by: Date/Time: 

B01-033 



·.•.,' , 

CHAIN OF CUSTODY ' ' 'i 

Field L011book .. ¥d :: :\ 
Page No. ··· ··• ········:/.:.::: ·.·.·.•.· · ·.•· ·· wllt1- A,,1- 3 7-0 

<~~ij:iped) i :r · · Batte 11 e Northwest/ PNL Laboratory 

SAMPLE IDENTIFICATION 
soo Frfxi. 

1, 1L, P, WATER, FREE CYANIDE 

Received~~ 

Relinquished by: Received by: Date/Time: 

Rel inqui&hed by: Received by: Date/Time: 

801-034 



96 !3ll77 .• Z669 
,. 
@Westinghouse SAMPLE ANALYSIS REQUEST ·: , ·,· :.l . .· ' .. 

Hanford Company .. ' ... , 

i-

PART I: FIELD SECTION 
.. . , . 

.;· . 
.. 

Collector Date Sampled nme hours ... : , , 

Ford 509 l 376-6465 ,. ' . , , 

Company Contact B. H. Telephone ( ,s 

., 

, . .. . 
Sample Number and Type of Sample 

.. . · 

Number Containers Type of Sample• Analysis Requested .. 

aoo Fol 2, ll, p ~, Total Cyanide 

BOOFD </ 2, ll, p ~, Total Cyanide 

' 

-

: 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

- ~ / PART II: LABORATORY SECTIO~ 

Received by '771)/)Uv Title ~tnu ~-,.//,_, J Date ~I , 
I , 

Analysis Required 

•tndicate whether sam I ii I I w r p e s so , s udge, ate , etc. B01-03~ 
••use back of page for additional information relative to sample location. A·600G-406(05190) 



}6 \3l\77 .. 2670 
.-.-;--1@ Westtngtlouse 

' 
I .- ,. •. , ·. . .•··, ... - . : · . ... . -= ,. ,;, ~ . . SAMPLE ANALYSIS REQUEST I ; 

· - Hanford CQmpany 
.. ~- .: '< 

•. 

•. 

PART I: FIELD SECTION . . . .. -
Collector . Date Sampled Time hours -, .·:. 

.. .. ·.· . 

Company Contact B l;J Eccd 
.. Telephone ( 509 l 376-6465 .. ' . 

. , .. 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested 

Number Containers 

BOO rt>/ l • ll, p w Free Cyanide 

BOO rD'-! l • ll, p w Free Cyanide 

-

field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

,.. PART II: LABORATORY SECTION 

•• :ived by ~A~ t_)~ Title ~\~ ~~ 5c,~ Date c...l ~\ L 'll , I 

Analysis Required 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relativBOf pl(}~on. A-6000-406 (OS/90) 



' ·: .. -.. @Westinghouse . . .. .. I' ... ':: . :, - •• ~~~- .::.;..:..;. .. .";;; ••• . . 
· · - . Hanford Company SAMPLE ANALYSIS REQUEST, . : 

. . .. . . . 
PART I: FIELD SECTION . . . . -

Collector L. D. Walker - Date Sampled Time hours 

Company Contact B. H. Ford Telephone _{ 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

B00ro( 1 • 4L, P w Ru-106. 
., 1 I n ·II T_..__, "•~-~~,.,. i:- .. .,,.,. f'v.,.ni rlP .,P~<;'~~~ - - . -· .. IU'-Y I . ., - ---.- ~ 

' 

-

J 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Haz.ards 

-- / PART II: LABORATORY SECTION 

R ved blf --; A~ M I J) Title~ l~~, ~gef Date 2,;/~.-1 I 'I I 
RI- 101-

., 
I 

, 
Analysis Required 

•indicate whether sample is soil, sludge, water, etc • . 
••use back of page for additional information relative to sample location. A-6000-406 (05'90) 

801-037 



( 

( 

( 

96 I Zlj"'r":l ,..,! '7'1 
. i,J ,/ I .. ,ti ( .. 

PNL-AL0-051. Rev. 0 
Exhibit 1 
Pagel of l 

SAMPLE RECEIPT FORM 

Delivered by =-w.a,:;.· ...;;...;;..:a~ ..... ±-+'"l--'-'B~\,,{,---17..........__L ~--- Date/Time: ______ _ 

Received by :--'-Ll~ ... .:...tl-'-, ... f_<9...;;0;...i....) ____ _ 

n o F .i r,eoFoL.) · Customer Sample Number(s) : ___ l:.::::....:J0:....::..__,;,_.;.0.....;;;::;;;.._ _____ ~1~;..._ ____ _ 
,-

ALO Samp 1 e Number( s) : ___ ....1;~..::.o_-....:7:_o__;_l....:'-f:__ ______ ':i_o_-_7_e>_7_~ __ 

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 '/.-... Ab sen~---- I 
If Present. Condition: c:MJAct-- \.y~sJ , 

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. tempera;ure n°f sample co~tainer as defined in Section 3.0 in 
PNL-AL0-051, etc.) ~ ~L'r\v--. T-= JDo<:,. 

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 

801-038 



l, 

.. 

9613Y7?~?67\< 

SJ\HPLE RECEIPT [ORM 

De 11 vered by: _ __:a,;3.,..:·~a=. L../2=(!..,,~i~W.;:;._:; _____ Oa te/Ti me: 

Received by: _ ___./d,"--'--~~-'-/_,_6:::;__ ______ _ 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

a/41./21 , 

Cus tamer s amp 1 e Number ( s) : _...!:_6=-..j¢~r:t.z:.......!..r~~~L--~!J~r/2':....J~~E~¢:;.--i..1 ___ _ 
ALO Sample Number(s): tjO -7071 C/0 -707 '5: 

1. Customer Chain-of -Cus lady form: Present ~ Absent ___ _ 

2. J\ddltional Shipping rorms (11st): 
S/ftnltC /)-Jl);ft,,'/S/S ~EQtlt:ST 

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

Present __ ~--- Absent ___ _ 

If Present, Condition: _________________ _ 

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

Notes: JJ/4 

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

reeo ron;-=- 3t(!_ 
6. Condition of Sample Vials. 

Gmt1 
7. Verification of Agreemrnt or Nonagreement of Information on Receiving 

Documents. f 
/19, ertme/11 

8. Resolution of Problems or Discrepancies. 

14 
RETURN COHPLETED FORH TO PROJECT HAHAGER 

801:..039 

' . 



~ -

,. ,· . 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of l 

Delivered by: ,p., \,{_ .. B LA ~c.1. U- Date/Time:_~1-/...:.;~:.:...,1,f-/~C/1:......--.... /J;.;._: 3_o_ 

Received by: £ A '--3/-!~ 
Customer Samp 1 e Number ( s) :_::t;::.B~o:..:o;...:F~O-=-'---------------
ALO Sample Number(s): · 90 - 1 O ?'-/ 

•. .. 

1. Customer Chain-of-Custody Form: Present V Absent ___ _ 

2. Additional Shipping Forms (list): 
'Sa~ th,?TA,4 -- ~t/lHr~ 

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

Present_----'✓'----- Absent ___ _ 

If Present, Condition: _ _,;;;.0_/...:.~--------------

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 temperat~r_i). 

No Shff/':.1- e.:n,i-/r:;,'A<t. I 6~ /;otll~. 

6. Condition of Sample Vials. O l" 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. t/ . /} 

1~- if~. 
8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORK TO PROJECT MANAGER 

B01..:.040 

' · 

··.·, \ ., 



CHAIN OF CUSTODY 

B.H. FORD Teleph~ •):, :}\}:'.? 509-376-6465 

L. WALKER 
::···-.· .. 

ti~l:C:Ji~ti00$ · 200-BP-l 
.,:=::: =:-: .. ·· : .. 
) li:i .Ch.e&:C No) :/ .· .. Field LQibook: :~ '= L LW i/z•l"1 I 

PageNo. ( ~ W/1[ - N-'f'l(,f IP'J•{, 

. . ::.-:;:);:)/;•::•-=:.- ... ·. ,•• _: 

f$ii1ppe<i :to =: : .. _ · = Bat tell e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO D:Z:. '3 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
/;t!J / /9.. $_ . ,,, ,, ~ .... frff~;,. /{,Io Rel inquished by: - Re~t?y: Date/Time: 

t. :p. tJ(( I k u W.6?"~~ 2./:i.1/q I 
Rellnqu~.a/4,y.,,,,. Received Jr= {!. . tr\ , ' ;Ile s;;;c..-

B.m~ 11 --
Date/Time: ),S : r" 3 

--<-~s ,9) 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-041 

. • ' .. ' i. .~ • : . 

~. ,_ 
., 

' ··.: ;:·· 

r • . 



9613Ll77 .-2676 

CHAIN OF CUSTODY 

Telephone .;;(:(\;'.}\?}' 509-376-6465 
·.-....... :\?/.. . ... ·· -•. 
~all¥)le ,. Col Lected by L. ~LKER 

•_-:-:;-:-. ·: 

}s~l e'focat i 00i 200-BP-l 

.JI<./ 
Bat tel 1 e Northwest/ PNL -3-r5- Laboratory 

SAMPLE IDENTIFICATION 
BOO DZ. 'IS 

1, 1L, P, ~TER, FREE CYANIDE 

CHAIN OF POSSESSION 

Rel inqui~hed by: Received by: 

Rel inqulshed by: Received by: 

B01-042 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

2. 2 I jq / 
16 lo 

,-J,s 91 
1'330 

.-.·, ,,_l, , 

. : ~ 
' .... ..... 

. ' . ' ; . , ' ,' 

'\ ', 1 •,· 



9613ll77 .2677 

CHAIN OF CUSTODY 

509-376-6465 
!~(( Collected by L. IIALKER Date . 

200-BP-l 
Field Logbook .. .v1 .•·•::·::•=·=·=· 1 W l-f c -N- l/L/ t I Page No. 

v' 

Offsite Property N~=:::: 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
soorrJ.4 

2, 1L, P, IIATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
"r 

Relinquished by: Received by: 

Relinquished by: Received by: 

801~43 

Date/Time: 16 5" 
.J../,,_t (q I 

,~::s::~ Date/Time: 
o✓.~S" q) 

Date/Time: 

Date/Time: 

1200 

, 'I ! ' 

/ -{;~: ·. 
·r ... 

.. ;,• 

~ \;-\p-: . .-
,·,:::. 

' ' ,,. 

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



9613477~2 78 
~ . "'. ~ ,• , ' 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
L. WAL(ER 

;:;::,:-:-.::::,:: •,•.·=•-:-::,•,•, 

jj~(~::L~ti~; -,· .. 200-BP-l 

.. \:;:.~,:-
.· , 

.. :;:, ~·-
·, ::,•-;.'.:,,:::·:-;-.:: 

Offs i te Propert)''. ~~~ji 

JI 
Northwest/ PNL 72-5- Laboratory 

SAMPLE IDENTIFICATION 
aoorJ'I 

1, 1L, P, ~ATER, FREE CYAHIDE 

CHAIN OF POSSESSION 
Relinquished by: Date/Time: 

I IS 
L I • :i.j:,.1 /Cf I 

•r" 

Received b~~ p~ ,.,~-1'f, Date/Time: 
1"330 

Relfnquiihed by: Received by: Date/Time: 

Rel inquiihed by: Received by: Date/Time: 

801~044 
_J 



,_ ......... __.,:_ .. -=-----------.-------------------------, 
~ Westinghouse 
\!±) Hanfortl Company 

'·: '• ·: ·.•· 

SAMPLE ANALYSIS REQUEST 
I, '. I ; 

' I ~ ! . ·, 
. .. t: ·1.l .. 

PART I: FIELD SECTION : •. ----------------------------------------l ,_!. • . ..... 
Colleaor £, ~/,(''21"' OateSampled tife..//91 TimeM?t hours :,; · 

Telephone· ( 509 ) 376-6465 :. :);.~ ·· .. Company Contact B. H. Ford 

Sample 
Number 

Number and Type of Sample 
Containers Type of Sample• Analysis Requested 

BOO DZ .Y 2, ll, P \.J Total Cyanide 

800/'"~'I 2, ll, P \.J Total Cyanide 

field Information•• .,L:, ---/L(-r-l/1-7'-, --------

Special Handling and/or Storage -----------------------------

Possible Sample Hazards ______________________________ --__ 

·1 

PART II : LABO RA TORY SECTION -------~--------------------------------~ 
~- .4ived by i,. YY) ~ Title f ~~4 -d Date,2--...;r-GJ/ 

Analysis Required ----------------------------------

•indicate whether sample is soil, sludge, water, etc. 801-045 
••use back of page for additional information relative to sample location. 

,t<'ft.-11: /JooD2 y 5':, •. 0/,-,f ,,t /L/CQ 1?r1'1 ,,..- • ,..1 / ,,, , , ,. , ,, . , 
A-6000-406 (05190) 



-

9613Ll77 .. 26BO 
. '.· @Westinghouse ·, ,. I ,· • • ..,,. ·. :. :-r:·.-.. .. ... : • ·: , _ ! . -.. )\;:)){t· ..• .. SAMPLE ANALYSIS REQUEST .. Hantort1 company 

PARTI: FIELD SECTION ·~ • ~- j•_t:1. '.· _- .-~ ·: ·., 

4./4.tKeC Time~ 
. ;:•.·r, -.... ·•.,._ .. ·-

-.-.>llector L Date Sampled rz.!..~ ,!.ii. .- ·hours . 

Company Contact B ti Eccd Telephone_ ( 509 l 376-6465 

Sample Number and Tvpe of Sample 
Tvpe of Sample• Analysis Requested Number Containers 

BOO DZ~ l • l L, p w Free Cyanide 

soar~¥ 1 • ll, p w Free Cyanide 

, 

Field Information .. I 

~ft' 
' 

Special Handling andJor Storage 

Possible Sample Hazards 

PART II : LABO RA TORY SECTION 

p i ivedby /~Q po-c.r1(_ Title ~1"2].: ~u.J..... Sc.,~:j Date 

Aualysis Required 

•indicate whether sample is soil, sludge, water, etc. 801-046 
••use back of page for additional information relative to sample location. 

1(.-,tjt /JOOiJ] .. i j'({~/}hd tt::f" F/0O 
1 

aoor-,;t/ ~<Ar.1/)kd tj 1()00 

l'~~i~~~:~." ;~-:- \ 
. . .)- . ',. 1.··, ' • .' . 

. :· :-,!;·- _. ' \ ·~ ~ 

-.-5(::::\_; 
.:+. . :~.:.: 

--
.;' I . ' 

.,.1·' 

' · 

:2l1-~) '11 

A-6000-406(05'90) 



( 

9613ll77 .. 268 l 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

De 11 ve red by: D 1-1 ~ t-y ~ 1.tl-t k .ell.. 

Received by: l(, H· Pc.,o \ 
Date/Ti me :__....;:t}:....i_s-/_i _l __ 1'3_l_D_ 

Customer Samp 1 e Number ( s) : _-=13=-o.;:..o.;;......:D=-':t:--.;;:...::8::-____ -'-B~o::...;t::>::;......if.....L::&:...:'1:----

ALO Samp 1 e Number( s) : __ ___,,.q..::::;o_-....;7:...;o;,_7,;_~=----------'l=--t>--_7_0_7_;,_,:_7 __ _ 

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: L. 1"ld-- ~~ 

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 I 
PNL-AL0-051, etc.) T:=' 3.5·oc.., si..:l'f\, ~~ ~ r ~ ~, 

6. Condition of Sample Vials. , 1 
Hilt 

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

8. Resolution of Proble~s or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01~047 



.. 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

0el ivered by:-..i...O-'-'k>IV:>j~, -::,._ ..... r3L..Lb-:-,,...,i:..=;Jv.,.r,;...;._ ___ Date/Time: ,.2----.<s--~/ /1 :b.3 
Received by: _ ..... e,""-<w±,J:U..-"""--...::;.6_;/_k-"""'>~/2"--J-/_c--__ _ 

Customer Samp 1 e Number ( s) : _...J(3~co::::::...5.<0~2,~9~)t--!==ro,=~F_,.c.2~i _______ _ 

ALO Samp 1 e Number ( s) =----=9...J,..l..oo!:_-_-=l-..:__0_-:'.l_--=-~-4-l -9:~0t_-----1-C....:o=---=7:-:t:-1.---'---------

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

Absent ___ _ 

2. Additional Shipping Forms (list): 

~ Uv~ ~ 

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

Present __ X. ___ Absent ___ _ 

If Present, Condition =-..::..~.:......:...::....=i...::::.. _____________ _ 

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

Notes: 

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

L}-0 (_ 
6. Condition of Sample Vials. 

['oG'L /OJ< 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 

8. Resolution of Problems or Discrepancies. 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

801~048 

I 

I 

- - _ _ _ _____J 



\ · 

CHAIN OF CUSTODY 

Telephone <" < • •· \ 509-376-6465 

200-BP-1 

'. $hi~ ;.1:o) \. Battel 1 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f>/i 

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

CHAIN OF POSSESSION 

Rell 

Relinquished by: Received by: 

(' ,i;ff(J,rh 1 

Date/Time: 

Date/Time: 

Date/Time: 
0"2-

Date/Time: 

). ).-5" 'l{ 

16 so 

l.)-Z\. 1 'tJ ,, 
/Ji:> 

·.' . 
l •. , •~ . ,. 

' '. t: .. --·· .... · •. : .. 
. . ;~,- ;.. i. ·. 

.. . ..... ~ 

. i. 

: . :· 

!) ~~;v-cJ .1. t, .1.e>L.~~ ~~m~ ~ s-_.--u.. ~yo.-~ ~,Z,. LG\P r.)u,Jt,1 

J.) /<t.v.~11,il 2. ~ .QJ-v1, tl ,,rt, ~ <...cf. sA~fk sr& 01.-/i6 /, 1 

B01-049 



Ql 11u·1, ""· 9u ;t,l. "'11/ / ... 1',..11.i ! 

CHAIN OF CUSTODY 

Telephone .•·• · ?:• ••? 509-376-6465 

:: :~~le Collected by . L. IIALKER 

WHC - N- {{'f b t hc:1. 7 

::shipped to · Batte 11 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO t>'Z.I 

3, 1L, P, IIATER, TOTAL CYANIDE, FREE CYAHIDE 

CHAIN OF POSSESSION 
Date/Time: 

Date/Time: 

Relinquished by: Received by: Date/Time: 

~,,_,<l#r/ ! 

0 !l.c~,~ ~ <A ..1.,D ~+~ bo-}H, ~ ~ '-f"-""'~ "-'~ ~;,). Ktt r ~').Q)'tl 

J) /2A. ct,· v,;:, z: o-- M' 8,;) '.,..~ I-rt. <---t. SA--,p ec- s--r •(J oz /z 6 /9 ./ 

B01.:..050 

' · 
I , 

... , 
· .. • '' . 



' l'@ w Westinghouse SAMPLE ANALYSIS REQUEST - Hanford Company 

PART I: FIELD SECTION 
to-

Collector Date Sampled Time 

Company Contact 8. H. Ford Telephone ·( 509 } 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested 

Number Containers 

sooDYf 2. ll, p vJ Total Cyanide 

BOO j).2 / 2. ll, p vJ Total Cyanide 

... 

, 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABO RA TORY SECTION 

Fl. ,ived by 4.:,,,...f!_~ Title ~i:::a~a.: 7«~, s ec-s: Date 

Analysis Required :r-2,.a i c..;f..d,..,i ·a~ .s 

•indicate whether sample is soil, sludge, water, etc. B01--05.1 
••use back of page for additional information relative to sample location. 

... ! , ... ; 

'-~ _,;,•,., . 
. · .. _: :~ ;~-.-

., 

,, . , . . , 

hour5 \ . ' .. \ : · 

. ' 

.. , .. 
. ·• .. 

,· ,' . . 
; ·• '• 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: Dv\-ry ls, f1C t-\~~ 

Received by: StM.Cl,.J (sA{(Sou l"-1 

Date/Time : 01-/'Z.6 /'!/ • 
JI: qz 

Customer Samp 1 e Number ( s) : -J.;B::uoLJo~D:....;'11.-r...!.7 __ ..::::&==---~B~o~o~Oi..:Z=-..:I ______ _ 
•i 

ALO Samp 1 e Number ( s) : _:.:j4~/==t:if 6~4~'-f-;J::::::.:..=s~r....!.f,~---=2:t.,~' =:1:.l:06~4~5:z=S'=f~/3:::.,_ ___ _ 
<:j()- 1 o 7 'Fr 9o -?o 7o/ 

1. Customer Chain -of -Custody Form: Present~ Absent ___ _ 

2. Additional Shipping Forms (11st): 

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

Present ~ Absent ___ _ 

I f Present, Cond I ti on: _-¥C:~c,::..Jv~i),:,J.. _____________ _ 

4. Sample Tag(s) IO 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). Cuu D , .:: 3:JO C.c 

6. Condition of Sample Vials . 

0 ./( 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents . 
C) ~ 

8. Resolution of Problems or Discrepancies. 

,;//\ 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

so1..:.os2 

:t . . · .... ·' .. . .. ' . . ~: 

,· ; . 

' -: . 
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1· 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of 1 

Delivered by: J)us"t~ B\A.tc ke Y Date/Time: _______ _ 

Received by: K. H· Pe,o} 
, Customer Samp 1 e Number ( s) =--=B;..::o~o_..::::D;_Y.:........::~--------IB=-.;;o-o=----:1D-..=r_..1 __ 
ALO Samp 1 e Number( s) : __ ___,_'1.=:..o_-...J7:..::o~]i:....:'8~ _______ q.;_o_-_7_e>_7_?,___ 

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

2. Additional Shipping Forms (list): 

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

Present _ _._;,(,-..!.. __ Absent ___ _ 

If Present, Condition: _ __...-..:::4:i.c.:i...:k~..;;;CX-....;.. __________ _ 

4. Sample Tag(s} IO 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-AL0-051, etc.) &~ ~~1'~, ,=~.ooc., 

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 

801-053 

. i, ;j 

' • ~·.! :·. : f, . 

, :; ,_' · _.,J .. r , .. . . 



:P~ge _1_ of _1_ Chain of Custody Number 200BP1-91 
ALO CHAIN OF CUSTODY 

90-7067 
ALO SAMPLE NUMBER 

RECEIVER 

90-7068 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Total Cyanide 
ANALYSIS REQUESTED 

Total Cyanide 
ANALYSIS REQUESTED 

~a--=r-as:3: """"'\t)~'- C:...N 
ALO SAMPLE NUMBER ~SIS REQUESTED 

SENDER ~ \\, ;sJ/, • · 

RECEIVER~;_ ~ 

~a- ~o~ ~ ~~ c "-.l 
ALO SAMPLE NU~~

4
~IS REQUESTED 

SENDER 9= i;p&: -V<?St::b-

REC El VER~ ~ 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02..:.002 

BOODK8 
SAMPLE DESCRIPTION 

DATE 

IJ'/<;/7'/ 
DATE 

BOODLI 
SAMPLE DESCRIPTION 

DATE 

J/LJ/9/ 
DATE 

SAMP~E _ DfaSCRIPTION 
.J/4/9/ 

?:,/4 (-
DATE 

?,/4:/9) 
DATE 

SAMPLE DESCRIPTION 

DATE 

s l't- 19 \ 
DATE 

Applicable Test Instruction 

TI-200BP-l-28 



:Page _1_ of _L Chain of Custody Number 2008Pl-92 

ALO CHAIN OF CUSTODY 

. 

90-7067 · Free Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~ \J , ~ 

RECEIVER :::rdliD ~ 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802-003 

BOODKB 
SAMPLE DESCRIPTION 

DAT( 

v!{-zt,J f '1 f 
DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-28 

-- ----



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



November 18, 1991 

Mr. Jeff Lerch, T6-08 
Westinghouse Hanford Company 
P.O. Box 1970 .. 
Richland, Washington 99352 

Dear Jeff: 

0Battelle 
Pacific Northwest Laboratories 
P.O . Box 999 
Richland, Washington U.S.A. 99352 

Telephone(S09) 376-5802 

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

Enclosed are three copies of the subject 200-BP-l 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, 

B. M. Gillespie 
200-BP-l PNL Project Manager 
Analytical Laboratory Operations 

BMG:pl 

Enclosures 



November 12, 1991 

Mr. Jeff Lerch, T6-08 
Westinghouse Hanford Company 
P.O. Box 1970 . 
Richland, Washington 99352 ,1 

Dear Jeff: 

0Battelle 
Pacific Northwest Laboratories 
P.O . Box999 
Richland, Washington U.S.A. 99352 

Telephone (509) 3 7 6-5802 

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

Enclosed are three copies of the subject 200-BP-l 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, 

B. M. Gillespie 
200-BP-l 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-l 
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) AL0-001. 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-l Project Management Office in accordance with the TPP and the 
QAPjP AL0-001. 

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-l 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. All QC data that exist are included in this 
Data Package/Report. 

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 radiochemistry analytical data. 

2 



g6 m. 3u77 ?t:t\U ., ; "'' r,. • ~11.•i ~ 

CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP' 16772' and QAPjP AL0-001 for completeness. Release of 
the data conta i ned 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 

3 
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TABLE 1: 200-BP- l Sample Numbers 

WHC Sample Number 

B00F0l 
B00Flr 
B00FF7, 
BO0FB3 : ; 
B0OF93 
B0OFB0 
B00F54 
B00FD0 
B00F90 
B00FB6 
B00FC4 
B00FG4_ 

4 

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-~ 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-AL0-471, "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 liquid 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-AL0-471. 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 jnto a PC and 
the data was stored on a floppy. The data was analyzed according to the 
procedure described in PNL-AL0-471. 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 limit of detection 
(LLD) value was reported. Sample 90-7014-L-l presented the greatest 
analytical problem because -of th~ 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-AL0-470, 
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 limit 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 AL0-001, Rev 1, is 3 pCi/L with 95% confidence. 

A Methods spike (90-7074-L-3) and Methods spike duplicate (90-7074-L-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 . 

7 



Sample ID 

90-7074-L-l 

90-7074-L-5 

90-7082-L-l 

91-1825-L-l 

91-2707-L-l 

91-2708-L-l 

91-2709-L-1 

91-2710-L-l 

91-2711-L-1 

91-2781-L-l 

91-2859-L-l 

91-2860-L-l 

91-2962-L-l 

-90-7074-L-3 

90-7074-L-6 

9 r 1-zu7'1 •')/'r'IQ _, fJ II \-,I I l * Cip)1i~l 

Table 2: Ru-106 Activity in Groundwater Samples for Task 7 

Sample Set 1 

MDA Detector 9 

(Radionuclide activity in pCi/L) 

LRB # Collection Count Volumea Ru-106 
Time Time (L) Activity 

54100-008 2/20/91 11:30 3/18/91 19:36 3.500 <4.4 

5/10/91 18:02 3.500 <4.6 

54100-007 3/29/91 12:00 3/29/91 12:52 3.500 <1.1 

4/18/91 16:16 3.500 <2.1 

54100-017 2/27/91 15: 19 3/22/91 16:19 3.500 <1.3 
' 54100-018 3/6/91 16:06 4/1/91 13:52 3.500 <2.1 

54100-020 3/27/91 11: 16 4/2/91 14:54 3.500 <3.1 

54100-021 3/25/91 11:04 4/3/91 15:23 3.500 <3.0 

54100-022 3/25/91 14:04 4/4/91 14:00 3.500 <2.8 

5/17/91 15:29 3.500 <1.2 

54100-023 3/25/91 11: 16 4/9/91 14:32 3.500 <2.3 

54100-024 3/27/91 13:23 4/5/91 15:39 3.500 <2.2 

5fl5/91 13:23 3.500 <2.1 

54100-025 4/1/91 12:58 4/10/91 14:07 3.500 <3.0 

54100-026 4/3/91 13:54 4/11/91 16:32 3.500 <3.5 

54100-027 4/4/91 13:24 4/12/91 15:18 3.500 <1.6 

54100-028 4/4/91 13:23 4/16/91 15:38 3.500 <2.4 

5/10/91 11:30 3.500 <4.6 - - - - -54124-2-1 3/18/91 12:00 3/21/91 18:09 3.500 5890 ± 60 pCi 

54124-2-2 3/18/91 12:00 3/27/91 15:10 3.500 5890 ± 40 pCi 

alt 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 i nterval as described in HASL-300. The reported errors were 2 sigma 
counting errors. 

8 



CHAIN OF CUSTODY 

8.H. FORD 509-376-6465 
L. ~LKER 

200-BP-l 

l,,V ff{'- A./ - ) ..... 0 

Batte 11 e Northwest/ PNL --3-& Laboratory 

SAMPLE IDENTIFICATION 
aoo f'ot 

1, 4L, P, ~ATER, Ru·106 

CHAIN OF POSSESSION 
P/ 

Date/Time: t/lM ?/. 

Date/Time: , 2-/ C, 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801..,.()02 



' . · ... fw\ Westinghouse 
· \!::::) . Hanford Company 

.. r .. , ::.;-.- ·. :,~.:,;. .. ..;~_;:; .. . -
SAMPLE ANALYSIS REQUEST_ . 

PART I: FIELD SECTION 

Collector . . a L D W 1 k er Date Sampled Time hours 

Company Contact 8. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

B00ro( 1, 4L, P w Ru-106. 
'l , I n · ti ... _ ... _, r ·-~~~ ... c- .. -- r-v~nirl1=1 ?dfc3' c'/~ - -. .. . .. · --- -.,- . -

; 

I . 
,l 

-

field Information .. 

. 
Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LAB RA 0 TORY SECTION 

I 
swceived by ---ii;....:...i....~1411'-~::J,------ Title ~ 1 tRfA c ~gef 
Analysis Required 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to samole locatior 

B01--003 



, 

~ -

-.::::;;.. 

·• ·· 

9613lJ?7 .. Z?O I 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Del i vered by: 1P, H ,. 1S k\, -\-c.1. U"' Date/Ti me: _~.,.../~~;.:../
1
.,_/-'-q l~ ... /J_;...._: 3_o_ 

Received by: £ A ur! l 
Customer Samp 1 e Number{ s) :----18~0..:;.0...:.F_O;_l=----------------

AL0 Sample Number(s): · '10 - '7 O 7'7 

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

2. Additional Shipping Forms (list): 
'sa~ /tYl~A,~ ,_ 0,/u,.f--<-

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 temper:~· . No 5 J,ff/'~I ecn,,i-/r:,,~~, , I 6 'offl~ . 

6. Condition of Sample Vials. 
0 

l~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. V . /I 

1~- ~-
8. · Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B.01-004 



CHAIN OF CUSTODY 

'. c~ny Contact · 8.11. FORD 509-376-6465 

Saq>leCollec:tedby L. I.ALICER 1/27/q I ii~': 1500 

200-BP-l 

WI-+ c- N- tfff6 I f>9. I I 

'siifpped i~ ·· · Batte 11 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO FIi 

2, 1L, ,!J IJATER, TOTAL CYANIDE 
'"'fl .Y.?'/f/ 

l ,JfiL, P, Wc..ter > RI.{- 10" 

CHAIN OF POSSESSION 
Received~ 

Relinquished by: Received by: 

1 l 7 '< f Date/Time: 
/7'{5 

Date/Time: 
~ I \ \ 

Date/Time: 

I 

,) 'f<ce,,,..,./ I - /~,.(o#f.1.+ ,6,~1•' /4-.Jr<•J~ : 

_.) e...__ ~£) 'J... . I L ~ ~ l..:::,;kc,J.,_ ½~Ji., 
Ro1..:-005 

- -- - ·- - --- ---------



. : .. fw\ Westinghouse 
· \5,) Hanford Company 

I • .. • .::-;-~ •. :•~~~~_;;;.: --

SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector L. D. Walker -
Date Sampled cl/8' 719! Time hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

B00F"// 1 , 4l, P w Ru-106 
., , I n w Tn~:=.1 rv~-.:-' - "·---=-'.-. .r/'19· .J/ J11Y'P, 
- J I._ t .. ~'-, 1"1 '-'- ""J""' --

. 
" 

field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II· • LABO RA TORY SECTION 

I 
Received by _____________ Title _____________ Date _____ _ 

Analysis Required 

•tncticate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to ~mole locatiM BO:l--006 



-- •... 

96 I 3LI 77. 27(ll\ 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by: P H: Bt.<fc,"e,- Date/Time:_1,_/ii ..... 1/'._9,;._/ __ J_o_~_r-_ 
Received by: £ A: LJ?f>e I 
Customer Sample Number( s) : _ _.B ........ ci .... o"'"'J:::'--'-/-'-/ __ (;....f3~) __________ _ 

ALO Sample Number(s): 90 - "10Zol-

1. Customer Chain-of-Custody Form: Present_✓ __ Absent ___ _ 

2. Additional Shipping Forms (list}: 

Sa+ Awty,;,~ Re0~ 
3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present ~ Absent ___ _ 

If Present, Condition :_..:::.0:::;..:..;:/(:....---------------

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). 

N'A-
6. Condition of Sample Vials. / !J~A, ,ff(L ~ DI( 

7. Verification of.39reement or Nonagreement of Information on Receiving 
Documents. ~It..._ . 

8. Resolution .of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01.:..007 



96 [ l\ 77 .. 27-05 

CHAIN OF CUSTODY 

B.H. FORD Teleph~ ··. ...... '. } 509-376-6465 
:~~le Collected by L. WALKER Date 

.· •. 

S~le Locations 200-BP-l 
ICe ·Chest No. 

··•.•.•·. . . 

· Remarks 

Bill of Lading No. 

Method .of Shi~t 

Battelle Northwest/ PNL 325 Laboratory 

BOO f F 7 

2, 1L, P, ~ATER, TOTAL CYANIDE 

I 1~/ 111/A.J..r,, ~v--/o(, 
I 

Relinquished by: 

SAMPLE IDENTIFICATION 

Received by: 

Date/Time: 

Date/Time: 

Date/Ti111e: 

3 , « r 
180-0 

/OUO 

2> C\\ ~:20 

Date/Time: 

c~ .' -CD / '-t LP°'" k-sfft~ Rw Jo\o 

~) 2. - \L '-r ~ ~ C.."-1 801-008 



9613L\77 .. ,706 
.,-,---,----:=------------,.---------------------------: .. fw\ Westinghouse 

· \5) .Hanford Company 
. J .. . '~-=-- -. :.~~~;.;.....- ; .. .. . -
SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

L. D. Walker -
-S{_C(._~ l Collector Date Sampled Time /OO'b hours 

• 

Company Contact B. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO F°r7 1. 4L, P w Ru-106 

1 11 p T,..+,,1 ,..,~-.:~- ,- ____ ,. ·--.:~ .... /✓~ 
n -., - w-.. '-l,,; ..,,., - -- ,_/-, ,,._ 

,,. ,,..,,. 

. 
a 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

Received by ~ Title ,Si: :z;;.A p!-':-
Analysis Required fu . - Jo · 

PART II: LABORATORY SECTION 

Date jt'7/'PI 

•indicate whether sample is soil, sludge, water, etc. . 
- u~ back of naoP fn r ::, ,i~ iT;,.. .. ,, , ; .... ~ .... - - •: ~ -- - ~ , -•: •• _ · - -- - _ , - ' 

~01-009 
-- ------------



,I I ,•~ 

' .. 

-- •... 

SAMPLE RECEIPT FORM 

De 1 i vered by :_.,_f_f/_'"'"'2""-=u ..... fd. __ !:'.\.__ ___ Date/Ti me: 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Received by :_..c£:::,._J...'4-+--_L_ep+--e.....:..( ___ _ 
Customer Sample Number ( s} : __ · ___;,,,B.:::,.._o;;;,__o___;:F~~---47 __________ _ 

ALO Sample Number ( s} : _ ____.q--.11 .... -_1-I <l=~="=$.__ ____________ _ 

1. Customer Chain-of-Custody Form: Present / Absent. ___ _ 

2. Additional Shipping Forms (1 ist}: 0>>+'- 5 c:t~A-t1tu.ltHr ~J 

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

Present __ V ___ Absent ___ _ 

If Present, Condition: _.....i..Q{..:..:...(;::..... ____________ _ 

4. Sample Tag(s} ID Numbers 
or on Sample Vial. 

Notes: 

stody Record 

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

/J~ 
6. Condit~on of Sample Vials~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. · IJok : Sar~{/~~ r?~ /cCc. 1/ to/9r@ / b cl, 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801•01.0 



96131l77 .. 2708 
•' 

CHAIN OF CUSTODY 

200-BP-l 

.. •·-::.-. -:::•.:·:-·-.::;_ . 
.• Bill ofl.aduia"No. •/::-::::·• 

Battelle Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

BOOF/33 
1, 4L, P, WATER, Ru-106 

CBAIH OF POSSESSION 

Received by: 

B01-011 

Dale/T'unc: 3-2 7 -9 / 
1620 

Dale/T'unc: 3- z. 't - ~u 
/0'.r c> 



:(coa.,any contact ·. B.H. FORD 

~le l~ationi =:\ ·. 200-BP-l 

Shipped :to ·. 

BOO F'f '3 
1, 4L, P, WATER, Ru-106 

CHAIN OF CUSTODY 

509-376-6465 
3· l.S--q { 

PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

Date/Ti111e: 

Date/Time: 

Date/Ti111e: 

801~12 

3-l-S--q I 
17'-{0 

'?-21- 7 / 
/0 .' O 



) • 

CHAIN OF CUSTODY 

·· -:-:•.•=•:•.··❖'.❖:: ..••• :-:-:-: ,:.;.:::.·.·-·,::-;.,.;.:-:-:-:-· :-·-·, •. 

}~ti~~ii~ \f}tf f 2 00-BP- l 
:?:::.::--::::: .. ·.-.: ... : .. : ... -: .. -.·: . . -: = : - '.- :,;:;.;.,❖,-- ·.: 

?Jf~::~e:fi:ettt:::trir:m> 
{)tf):{}\=(:(:(:f:/{:!:;:;:;:/!::: :,:,:_: ..... :/)\? wHc- N- lftf6 r / p9 _ ,2. 

I 

...-v' j# 

·-:::=:=:-::·:::;'.;'.;:::::\::::::::/ -·-·-··-·.·-·.·,· •. -.:_::: 

:$hippodio\}()\?/((} Battelle Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

BOO I= 8 0 
1, 4L, P, WATER, R.u-106 

CHAIN OP POSSESSION 

Rdinquiabed by: 

Date/T'UDC: 

llclinquiabcd by: Received by: Date/Tune: 

801-013 



•. 1-

961 :, 477. 77' ' 

CHAIN OF CUSTODY 

509-376-6465 

11cro 

~'J. l2. 

Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

BOO f5 '-/ 
1, 4L, P, WATER, Ru-106 

CHAIN OF POSSESSION 

Received by: 

8.01-:014 

Da&ell'"um: 3 - 2 S-- q I 
l7JS 

Dale/Tum: ;g - Z 7 - 7 / 
IZ> o 
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L. WALKER 

BOO F OO 
1, 4L, P, WATER, Ru-106 

Rclillquiabcd by: 

Rclillquiabcd by: 

CHAIN OF CUSTODY 

·. ;. 509-376-6465 

3- 2? - crt JHg:J IJ.20 

Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

CHAIN OP POSSESSION 

llcuived by: 

B01=-015 

DalCffUDC: 3 - 2 7 - q ( 
I ti 10 

DatcliUDC: j> · .2-., - 7 / 
~ c) 



q,; • ?tl,, 7. ?711 .1uL .. , J .. !t...r ,...I 

. -· . fw\ Westinghouse 
· \.::) Hanford Company 

-·~ r .. • ~.;- - ·• :•~~ ..:~~;;.: -·-
SAMPLE ANALYSIS REQUEST. 

PART I: FIELD SECTION · · 

L. D. Walker - ;I<* fr Collector Date Sampled Time ,,~ hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested Number Containers 

,)If' }II'* 
, BOO r6 .J l , 4L, P w Ru-106 ' 3/27/9/ I/JS 

.. .. " 11 T-+-,::,1 (', ,.,._~~- I'.' - - - • ;->#~ - ..,, IL.t I - . .,- --, ,.,_.,_ wJQIIIUC ;,/r-.'9/ 

, tftJor-YJ '1 (/(_ ' p (/' /Ju,JO<t, J/25'/ 9/ //{)() 

/ Lf oo rtJo I ,JI_ , /J // A~ .. /Of; _}/2j/f/ IYOJ 

/ /JoOt54 /, t.../ L , ~ /,. ,/ 4i~ - 1oi J/2.5'/f/ //t:>O 

/ ,tJ OCr/)V q/_ , ~ 
' 

J/2 ?/f/ I w ~IA - IO C:> 1,,72..0 

. 
> 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

Received by ~ Title fa f.e:,.(_ :;ru,, Date 3/~ Iv 
Analysis Required _£1,.1.,114 __ -;.,j-;:z_o_,.;::....-__________________________ _ 

PART II : LABORATORY SECTION 

•1ndi.cate whether sample is soil, sludge, water, etc. 
••t l c::o ..,,.,.1, r, ,( """'"'o .f,..~ -, ~..J:.: - - -• '.-1- -- •• : - - ·· ' •• : . · • • - --

801.-01.6 



B.H. FORD 

Sample Collected by L. WALKER 

200-BP-l 
· ; .. ·. 

lee Che• No: 

BOOfqO 
I, 4L, P, WATER, Ru-106 

Rclinquiahed by: 

Relinquiahcd by: 

CHAIN OF CUSTODY 

··c.,t:•··· 

•
,:·o·. ·fli ... ,. ·,,:.: _·p· ' rop·.·•. :-.::,._• 'rt· .. ·y'··_:N' ·.o•·•.·.•,:·:. 

Ml .. '.:/:::=::::::::::=: 

Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

801-:--01.8 

- ( - q { t...w 'T-(-q ( 

Date/Tune: 

Date/Tune: 

'1-/-q I 

I' :JS-

l3oo 



,,_,.,_ ___________________________________ _ 
. : . . (w\ Westinghouse 

· \E) Hanford Company 
· ·-· I -·· '.::. ;-_. •• :~~ .. .::.;,.;..;...; ;;: - -

SAMPLE ANALYSIS REQUEST_ _ 

PART l: FIELD SECTION 

L. D. Walker . 

t!.*2!. Collector Date Sampled Time ** ;;,t hours 

Company Contact 8. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample · 
Type of Sample• Analysis Requested Number Containers * ;,f-<ft' 

BOO /'"90 1 , 4L, P w Ru-106 ' ~-/- 91 / /.JO 
.., , I n._ w =Feta1 EyaR~ee, J;:ree €yaAiee ?;%; ., . -. ' 

" - --AC /.7 - / "'j'~/- f/ / 1.JO ( rv..,...,, "-' '-' /It-<..- , ..,, 'r"' 

5'"°"'4+./led ~~'? 'o-/- c/4_/,v~r',d/ 5°.L"I.,>~ rl 
- rh--a.-$; f r~ 1"I :v,/ ,I/' /H 

~(an1. ~ 5'-/Ji 1 U. JJJ ,.,I reu / rx/J .L r ,I-/ 1/h/9/ 
/ , V - / 

. 
, 

Field Information .. 

Special Handling and/or Storage 

Possible Sample Haiards 

PART II. LABORATORY SECTION 

I 
Received by t'~ TitJe 4. k/u,,,•a/J ~< • 
~aJysis Required --+4~'<:..----'/o.....llb--. _________________________ _ 

Date r/!#f I 

•indicate whether sample is soil, sludge, water, etc. 
••use back of oaoe f or ::1driiTi1"1n::1! ;,_f,_ , .... ,,..:,.. ... r .. , ,,..:,.,.. ·- ____ ,~ , ___ . : __ 

801::.01.9 



.. ':) 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of l 

SAMPLE RECEIPT FORM 

Delivered by: P If fsu.fde1 Date/Time:_.,_/.::;..O_O_l.;;_ ___ _ 

Received by: EA: Le,aJ 
Customer Sample Number ( s) :___,JB~D...::o~P~9_0_,1-I -------------
ALO Sample Number( s) : ___ q..J..+./_---..iJi....J-'--la:b1-"/---------------

1. Customer Chain-of-Custody Form: Present ✓- Absent ___ _ 

2. Additional Shipping Forms (list): t,.->/fc, Sa~~7g;:r £~!""'~ 

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

Present !/4 C Absent ___ _ 

If Present, Condition:_...::O:;_;_;/(:1..---____________ _ 

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

•... 

Notes: 

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

N4 
6. Condition of Sample ..l/.hls.~,~ - 0 ,,y75/ck 

s;,·11,/ ~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. Q _,d.l,, P so ., / J_ d //1 J. ~,
2

_,,,AL, 
...)fl.,1 , oOV F ~- S/1'/11r1 /-t 7""f.-Al"l:J1 T• /Vo7 4t>T .._r-,.,, .... 
ls-t.or1#lysll I~ Wilt SQ~ ,4-,,u;Lsn R .e.-1 1,,.A~J 

8. Resolution o/ Problems or 'Discrepancies. · r - 7 o ~-

{)/1.t ~~ d'~l,J~.f 7- ~ s~0~,., t~/~ 
t(/1 /'l If /k~( 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801-020 



L. WAUCER. 

BOO re 6 
1, 4L, P, WATER, Ru-106 

Rclioquubcd by: 

Rclioquubcd by: 

CHAIN OF CUSTODY 

509-376-6465 

l/-3-q{ 

/JJ H ( - IV- ({ Cf f> ( f'f · l 7 

Northwest/ PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

Received by: 

Received by: 

B01-02:1 

Dale/rune: 

Dale/rune: 

Dale/rune: 

L(- 3-q I 
/ 7( 0 



96131177 .. Z? 18 

CHAIN OF CUSTODY 

-Tclc:ph~~ :C 509-376-6465 

PNL 329 Laboratory 

SAMPLE IDENTIFICATION 

BOO FC 4 
1, 4L, P, WATER., Ru-106 

-8uo F 67F ,.., 'f- 't ·'l' / 

5c,o F G '-f 

I > 'f L 1 ~ /,,Jc,. .J.~ r, Ru -/ D{;, 

-. 

CHAIN OF POSSESSION 

Rclinquiahcd by: Dalc/I""UDC: 
L.D. 

Rclinquiahcd by: Rcccivcd by: Daleliunc: 

Rclinquiahcd by: Received by: Daleliunc: 

80.1....022 



96 !3Ll77 .. 2719 ,. 
. -.. (w\ Westinghouse 

· \.::::) Hanford Company 
.- I - . . • .;:.;- - ·• :•~~ .. .;~._;;~ . -

SAMPLE ANALYSIS REQUEST. 

PART I: FIELD SECTION 

L. D. Walker -
Collector Date Sampled Time hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOOf(J ~ l , 4L, P w Ru-i06 ;y/J/fl /'f'{) I 

~ 
, ~ ... ., ,.. ·- .: ~- c:---- ,. . ' WO 

.J, ILt r N '"'•- I "JWII 1--J I -- "J UII ,uc P"/5/ 9/ 

,6()ort:,( I I L/L jJ ✓ If CA... .. /() '=' ~////<JI I Jj, 

&oo,/'G.t./ l1 4l1 ;,tJ J /t v.. - I tJ (:, '-1/'1/'1! /J 3 

. 
"" 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

Received by -t" A@ Tiije /;_f) T w,.,,,.J. ~ Date 1t/r tu 
Analysis Required _..J.R~u..;.--...:..1.:;D..:~:..----------------------------

•indicate whether sample is soil, sludge, water, etc. •• ,,,""' ,.___ ,..,., -1--- ""l. "-· -..l...1~ . : _ _ _ , . _ ,r _ . ____ . __ ..... 1 ... : . ~ ...... _ ___ , t R01-02:~ 



96 I 3Ll77. 2720 
,, .--------------------------------'· 

\ ! 

•... 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: P µ . B ut ~a,, Date/Time: l.f/s(9 t I '( J.. '/ 

Received by: £ A: / e,te l 
Customer Sample Number(s): f3 oo f:' 8 '=,, &oo Fc...Lf, €,t>l'.l ~ 6 ~ 

' 
ALO Sample Number(s): C// - e :KS q C/J-J_g(,,"lJ 91- .;29~.;:L.. 

1. Customer Chain-of-Custody Form: Present__._)\....,__ Absent ___ _ 

2. Additional Shipping Forms (list): 

1J 1.f-c. SQ~ A,,,olys-rr R.e.J~ 

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

Present __ /\. ___ Absent ___ _ 

If Present, Condition :_..::;[j~---------------
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 

or on Sample Vial. 

Notes: ,A/ 4 

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

,v,q 
6. Condition of Sample Vials. OI\ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. 1J {( · 

8. Resolution of Problems or Discrepancies. ft/4 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801.=--024 



06· 13u7, ,.,,, 1 \ 
i ~.., I l -,i,\b. t,. 

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

B02-002 
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9613ll77 .. 2722 1:oa rns-A\Jb OJ::t 
(:)oo D~i- PNL-Od. ~ 

200-BP-1 
GROUNDWATER ANALYSIS PROJECT 

TASK 7 

DATA PACKAGE/REPORT No. 4 & 5 

Revision 0 

June 3, 1991 

Prepared by: B.M. Gillespie 

Pacific Northwest Laboratory 

(PNL Project #16772) 
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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-l 
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) AL0-001. 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-l Project Management Office in accordance with the TPP and the 
QAPjP AL0-001. 

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-l Sample Custodians. 

The requested ~nalyses 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, 91-286Q, 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. All 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. 

2 
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9613477.2?2~ 
' 

CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 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-l Project Manager 

3 



9613Ll77 .. 2725 

TABLE 1: 200-BP- l Sample Numbers 

SAMPLE DELIVERY GROUP #4 

WHC Sample Number 

BOOFB3 2 - 3 -:i.. - -~ 

BOOF93 -z... - :,, . -
BOOFBO 2 - 3 3 -

BOOF54 s ~ ·,'"-<-

BOOFDO ·-;_ • 3 : - :, 

BOOFB8 S-(;' '- ·· " '-

BOOF90 2 - ~!, - LI 

BOOFB6 i. -,3 -t 

BOOFC4 -z.- 3 :.-0- <\ 

BOOFG4 (Ru-106 only) 

PNL ALO Sample Number 

91-2707 
91-2708 
91-2709 
91-2710 

-91-2711 
91-2780 
91-2781 
91-2859 
91-2860 
91-2962 

SAMPLE DELIVERY GROUP #5 

WHC Sample Number 

BOOF68 2 - : i •- ,_; 

BOOF75 2. - 13 - ? 

BOOF78 1.. • J;; - , • 
BOOFH2 -z.. - , · _,, J 

BOOF84 c-, v- p. 6 ,,. , ,,; 2 

4 

PNL ALO Sample Number 

91 -2979 
91-2980 
91-2981 
91 -2990 
91-3133 



.,.·.,•• , I . 
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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-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 2. 

Sample results for sample and duplicate .were below the instrument 
detection limit (IDL) of 5.9 µg/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 µg/L} for samples 91-2707 and 91-2711, which had CN 
concentrations of 9.2 and 7.4 µg/L, respectively. Samples 91-2780, 91-2781 
and 91-2859 had cyanide concentrations of 12.3, 11.6 and 14.7 µg/L, 
respectively. Free cyanide analysis was not done as samples must have a total 
cyanide concentrations of greater than 20 µg/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 

6 



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

7 
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TABLE 2: TOTAL CYANIDE ANALYSIS DATA 
SDG #4 

G3 Sarrple+ G4 - ICV 
G1 Sarrple G2 Sarrple GS Blank G3 Saq:>le+ G4 - ICV spike sarrple Flags 

Sarrple ID# PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) C spike (ug/L) (mg/L) recovery (X) recovery (X) Q 

---------- -------- .. --.... -. - ...................... ................. ------·----- --------- .......................... .. ...................... 

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 

BOOFOO 91-2711 7.4 B 7.0 B 4.82 5.9 u 98.3 10 . 14 99.7 107.8 

B00FB8 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 
BOOFC4 91-2860 5. 9 u 

------------ ------------
Hean 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 flas~ and recovered in 250 ml . of NaOH) . 
2. Conc:entration ·of spike added= 90.6 ug/L. 
3. Contract required detection limit for water= 10 ug/L. 
4. Used 250 ml of sarrple per distillation for sarrple G1, G2 and G3 due to limited sarrple size of 1.SL of total sarrple. 
5. Duplicate precision under the CLP protocol must be within one CRDL when either sarrple or duplicate are below SX CRDL. 

CLP "C" FLAGS 

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

CLP IIQII FLAGS 

N = Spiked sarrpe recovery not within control limits 
•=duplicate analysis not within control limits 

Footnote# 
---------
1,2,3, 4, 5 

CALL) 

~ 
0--,, -(..:N 
_.r::;. 
"J 
"--.,J 
$ 

r,-~ 
-...J 
'f',.) 
-EO 
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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 µg/L for all samples. Free cyanide analysis was 
not done as samples must have a total cyanide concentrations of greater than 
20 µg/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 th~ 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. 

9 



TABLE 3: TOTAL CYANIDE ANALYSIS DATA 
SOG ,S 

G3 SarJll I e+ G4 - ICV 
G1 Sllfll)le G2 Sarfl)le GS Blank G3 S~le+ G4 - ICV spike S81ll)le Flags 

S81ll)le ID# PNL Log# (ug/L) C a.JP. (ug/L) C XRPD (ug/L) C spike (ug/L) (mg/L) recovery (X) recovery (X) Q 
................. -------- .................. ----------- ------.. - ------------ ............ .. .... .. ...................... ------------

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 u N/A 5.9 u 105 .9 9.7 95.9 103.2 
BOOFH2 91-2990 5.9 u 

BOOF84 91-3133 5.9 u 5.9 u N/A 5.9 u 90.0 10.58 95.9 112.6 

---------·--- ------------
Hean 98. 1 107.2 

Std. Dev. 3.2 4.0 

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 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.Sl of total sample. 
5. Duplicate precision under the CLP protocol rwst be within one CRDL when either sample or duplicate are below SX CROL. 

CLP "C" FLAGS 

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

CLP 11011 FLAGS 

N = Spiked sarfl)le recovery not within control limits 
*=Duplicate analysis not within control limits 

footnote# 

---------1,2,3, 4, 5 
CALL) 

>...,_o 
"O', -~ 
...::::= 
--..J 
-.J 
• 
~.) 
-J 
!,>..J 
~ 



-•-- - ·----- - - ------- - - --------

FREE CYANIDE ANALYSIS RESULTS 

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

-. 

11 



l 
1 
·! 

I 
' ' 1 
! 

Table 4: Free Cyanide Analysis Data 

NO DATA REQUIRED 

12 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: \)~~\"--/ 'G\JTC..N "E.K Date/Time: 3/2.~ f C\ \ 

Received by: ~\t--1\ Ro~e:,,~:::::, 

Customer Sample Number(s):8t¢;\1:,~ 
1
~1,©\=-97) 

3 
~¢<:b\-=~¢/~:,p(t~S'+J 'G:,pf Fo,¢ 

ALO Sample Number( s): S \ - :t.3-07! 9, \--:2.3:Q9 9 \- ).3-09 9 \ -~"7- \ o :):?\ \ -2-=f \ \ 
) J 

1. Customer Chain-of-Custody Form: Present ✓ Absent ___ _ 

2. Additional Shipping rorms (list): k, ~ · "' WLI 0 

~~ 0-SL~ '\j - ~. 17· '-../ 

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

Present / flbsent -----
If Present, Cond It I on: _ _._L.;\ W:....::,._rtf\..:.....:......:..........:c__~:-:C_,__ ___________ _ 

4. Sample Tag(s) ID Numbers If not necorded on the Chain-of-Custody necord 
or on Sample Vial. 

Notes: 

5. Condition of Shipping Container (Verify that ice still exists such that 
samples are al refrigerated lPmpr.ralure). 

/ 0\<- ~ac_, 

6. Condition of Sample Vials. 
Q\<-

7. Verification of flgrermrnl or Nonagrrement of Information on Receiving 
Documents. 

0 \C-

8. Resolution of Problems or Olscrepancles. 

C) \C-

RETURH COHPLETF.D FORH TO PROJECT HAHAGER 

801-002 



96 ~ 3 \77 .. 273l\ 

' .. @ Westinghouse SAMPLE ANALYSIS REQUEST Hanford Company 

PART I: FIELD SECTION 

)) « //✓<Jl. ✓ 
-

Collector / , Date Sampled ,t 1t ]fr Time JK'f?t hours 
t',t- .' ' I 

<;Qmpany Contact 8. H. 
·"!_ t ' ~ 

Ford Telephone ( 509 l 376-6465 

~mple Number and Type of Sample 
Type of Sample* Analysis Requested 

N,~mber Containers ~** .... , .. 
Total Cyanide ,J 1z ,/9/ eoo· ,.-g..3 2, l L, p vJ - /115 

aacfF9J 2, l L, P ~, Total Cyanide J / z5'/?/ - //00 

~ ()D,c'"/JO rJ, IL . ,,,0 ,1/ - / I /!l t ,1. (). ?/1.f>,Ji ,1/~5/f/ - / Y"" 

&Y.Jrf</ /} I t. /J J ;,,le, I / / ""- rl ·,c/,1. .}/ i..5"/7/ - /100 

~roo d Ii /7 t;/ ;,.,f,1/ ():, t 1 "' ,d~ }/.::J ff/ - / 32.{) 
·, / 

-, 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

. ived%~ TitleS'f' ~~'lO>--~ S ~ate~ { 'J 'E) /9 \ 
Anal~is Required -----n:::i~ \....... C \-.__~ 

' 

•tndicate whether sample is soil, sludge, water, etc. 801.-003 
••use back of pal)e for additional informat ion rel at ive to sa rnpt e·lor:iti l),'1 . 



. 9613L\77 .. 2735 

~ -~ -.".:':·:--

. ~, :....:~;:.· . 

.. . - ~': ·'. -------------------------------------..... :-·· ···:~~.' . 
:-~:t-. 
·: T--' ·- CHAIN OF CUSTODY 
: ~;.: ;• 

.:.-: .,, . I~8:contact . B.H. FORD Telephone · .·.. 509-376-6465 
f:={?tt._i'• \:111\,ltl;:; uected by L. UALKER Date . •.• 3 - 2 7 - q I I Ti me I I II 5 

· •. :.:_•:.:·····:.·.'..·,'..~.•;:t __ ~·.:::·:_~_:.~,•.'.·•.~ ... l_:·i.:.:_:'·,t .. ···.'.'.·.·. "-'jjjj~J.~ii!ii:::~=•:•:~~;j ~:)l ... •.~-• a_t_i~_-_, _•••· =_• •.-i .. f--2_0_0_-B_P_-_1 _____ ,-----------.,r-----------:------i 
.· _ · ~:{ 

1:: jtf:!llr.f No. c!_ _ o I ~!:~dN~~gbQok and W Ii C - N- 4 4 6 I / p 9. 2 y 

/V )/1-

/-1~ ./)d.,~"' 
Otfsite Property No... . ,c, )A 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f 133 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: ..,x--/2 ltJc.c../4£-',, /~~lt'V Da te/T ime: 

3 -J,-•r( 
Rccfo, by: , /,,' 

L ,P . vllaf(<e r ~ -.,.(.:.-• / I G I :;;-• ...,., ? ~--/C.JA.. 

t · / A~~~,,,.,. Rec~r . '-.J, ( <_(J~~\~ Date/T ime : ~ IJ..'2:i rs\ 
Re 1nqu1s~ / ~ 

- ~ ~---- ~ . ~ ,~ ~o 
·Relinquished by: 

~ -
Rece ived by: Date/Time: 

Relinquished by: Rece i ved by: , .. Date/T ime: 

B01.-004 



_._, : .. _,,1{::{- · 

Q6' 13ll17 ?73· ,. I II.... I ' .oi\.~: ..... b 

CHAIN OF CUSTODY 

Telephone · 509-376-6465 
Date · 

200-BP-1 

,,...;/A 

, 

.· 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO Ftj 3 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

801-005 

Date/Time: .3 -1. 5 - '1 I 
/ 7 40 

Date/Time:~ J?...c:a /C,. \ 
\ ~ 

Date/Time: 

Date/Time: 



: ¢~Contact . B.H. FORD 

{j~f,):ollected by L. WALKER 

200-BP-l 

. ::=:::::?:::::::~::::::::::::.;:": . . . . · . 

. ~~f~ .. •. 

CHAIN OF CUSTODY 

Telephone 

Date 

Field Logbook and. 
Page No • 

/f/ )A Offsite Property No. 

509-376-6465 

J/i5"/q ( I Time I ('-/00 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F 60 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

801-00b 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

3 -1 !:: - 't I 
I 7 3 o 



~~t\, 
)tfif/_· ---------------------------------------, 
-~;;,~ '.~~11:~ 
~?:--~ --~~ 

... . .. ·.:,:: 

'R~~t> 

. · · ... . 

:ij,f~iiiF ShiF=ffient • 
. :::=❖ - • 

·,::.~~u~ :::~o, 

BOO F5Y 

CHAIN OF CUSTODY 

200-BP-l 

d-o/ F i e ld Logbook and .. 
Page No. · 

,v / ,4 Offs i te Property No, . 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

L. 'P. w, 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01--()()7 

Date/T ime: 

Date/T ime: 

Date/T ime: 

Date/T ime: 

~/2-8(<;\ 
\4'10 



CHAIN OF CUSTODY 

Telephone 509-376-6465 

::lit~,- · .. 

• •: •:❖:❖:•········•··- · .•, · · 

·-. :::•::-:::·;:::::::•.:-·--· 

200-BP-l 

A..1)4 

Date 

Field Logbook and . · 
Page No. -

Offsite Property No. 

, ~~l~ to Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
eoo f bo 

2, 1L, P, ~ATER, TOTAL CYANIDE 

... 

CHAIN OF POSSESSION 
_,x::~r (, V ~ . Y~-(---· . / /7' .c'::./4~.,,, Relinquished by: ,,.. Rece1ve<;l.--}:>y: ~ 

(. ,,). lva I k r,. /.>-, ·y;--;- . 1' _,...- · ... .-: . .: ~,;,;' ,,,,._ 
. . /' /Y £;.t.h.4, t //' 

Received py· --.j . Q.(j~~ I\-..}~ Rel l~~~ed_,)¥: • /./ ~ 
~ ')~- ~ -~ c/'.-.---:-..,;::,.-<,~,U.- . ,< • \.-,,-:-, .;__) ')--vv-..._ 
IV 

Relinquished by: Received by: 

Relinquished by: Receivt:d by: 

B0:1~08 

Date/Time: J' -2 7 - <( I 

fl { () 

Date/Time: 6 f::i...8 f~ 
\43.f'\ 

Date/Time: 

Date/Time: 

I 



·, •l ,.;; • ·.'-• 

; . . •· ,:~ ... -

:~-.:·:\,{I :· 
..... • .. i·:-. · 

. ,. !;, :;; ":· ~ :, 

'..,~·-J~\~t:;·• . 
. .:~·- j,; 

... . ~ ... 

.. · 
,- .:.· 

( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of l 

De 11 vered by :_.P_._.}.J __ ._l3 ........... 4 t __ c.._k ....... e.~V"" ___ Date/Ti me: _ 3_)~_~_1_1 __ 1_1./ll'O_ 

Received by:_l( ..... ___ H......_. _P...__o_o ___ ) ___ _ 

Customer Sample Number(s): 8ooFS 3
1 

8ooPI3 ~gooFgoJ gooFS-'f" BooFOo 

ALO Sample Number(s): 11- ?.707 > 'IJ-').709 t qJ-l7o'I, qJ-'-71oJ q }-J.7/J 

1. Customer Chain-of-Custody Fonn: Present )(.. Absent ___ _ 

2. Additional Shipping Fonns (list): 

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

Present. ___ )(. __ Absent ___ _ 

If Present, Condition : ___ i=_-;..;...._c_~_l __ )_~_""'-~t __________ _ 
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-AL0-051, etc.) Ev~~ j~ t'f;n. T-= +o,S'Oe,_, 

6. Condition of Sample Vials. 

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORN TO PROJECT MANAGER 

B01-oo9 



·· .. ~\::·:, @ Westinghouse I ,· .. .. -~ · .. . . -· : - . -. 
. . ·-.. .. ·' . . SAMPLE.ANALYSIS REQUEST . - , . 

Hanford COmpany ~ . ·.· ~'-.!-:"\° ; 

.. - -----~J(: : PART I: FIELD SECTION ... 
.¥ 't ' 

~ j) Ua_JK-'2Y 
. 

i: ,,J ?I: ~llcaar Date Sampled Time ;,K>k';A' hours 
~.,'r-: ~. 
fiiJJ"pany Contact B ll Eca::d Telephone ( 509 l 376-6465 

~-~:.: ·: ... 

··$ '·'' 
r-'. $trnple Number and Type of Sample 

Type ofSample8 Analysis Requested 
-.l'\f,J\ber Containers 

aoalfu 1 ' 1 L, p w Free Cyanide .7/ c :> /y/ - // IS 

aawEr 3 1 ' 1L, p w Free Cyanide 3 /27/'1/ ~ I t 00 

~;:-c10 11 IL / /1 y - /" ... ,:;·.-,; .-:-1 -II. ] / .?.$'/¥'/ -,r/ {lf} JU/Y'I 

jf/.,(i ~ .Pl )I..,/ ,{/ ---
, 

J/2~/p/ -/ , ;-,,,p ("> ",,;,c<-i/. /1 0 0 

g~·;:-tJo I, IL I /1 ✓ ;:-;.,,,,t, fl v 0. '1' ,d,1 3/27/f/ - ,1..32( 
'."f,•·· .. "_ 

Fiejd Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II : LABORATORY SECTION -
r ived by~ rool( Title ~•o,r- R-e.~•~ S',, 1!"\t~t Date 3 I1"2 Jqr 
Analysis Required 

•tndicatewhether sample is soil , sludge, water, etc. B0.:1-0.10 
-use back of page for additional information relative to sal1ll\~<l.dtr<;ffl'.- A-6000-406 (0SJ<}O) 



.. ~. :· 

•,:- ... .. . 
'. ~. 

9613477 .. 27'-\2 

CHAIN OF CUSTODY 

(~~: Contac;t . 8.H. FORD Telephone 509-376-6465 
Dat11 

200-BP-l 

IL- tJ I Field Logbook aod ·. · 
Page No. . · w,~c- N-lf4br / p~ . 2.2. 

Offsite Property No •. 

Battelle Northwest/ PNL 314 Laboratory 

aoo FC, 3 
1, 1L, P, ~ATER, FREE CYANIDE 

Relinqu~ 

Relinquished by: 

Rel fnquhhed by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by. u ~ 
Received by: 

Received by: 

801~011 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

1-25- 9( 
l 7 '{ 0 



·:,-, ·. 
':~=:cootact B.H. FORD 

200-BP-l 

IL·()/ 

.. AJ/4 

CHAIN OF CUSTODY 

I ~ I 

Telephone 

Date 

Field Logbook and 
Page No. 

Offs i te Property No, : 

509-376-6465 
3 - 1. 1 - er r I Time. I I II 5 

Battelle Northwest/ PNL 314 Laboratory 

BOO FBJ 
1, 1L, P, WATER, FREE CYANIDE 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

B0.1.-0.1.2 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

J-27-Cf/ 

/(,,IS 

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



l~1:~': 
-~\: -.:~~;~_:' . 

~{~fiS.t· --------------------------------------, 
??f ·1r;. 

.f~-~~; _:ft-1 .. -;:~-: 
':...._' ,.it . ;: 

·- :1;:::· : ... -.. _ ..::·• ~--r~:·: -. ·- ... . :,' • •· 

·.--.: -: :;·._;:..,. 
·· .. ~•-;. 

~---i - . 

CHAIN OF CUSTODY 

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

L. WALKER Date ·. :- 3-ls-q f I Timo I I lf 0-0 

200-BP-l 

?£-DI . Field i.~book aod < I . •I 1 ( IV t1u I f / 2-, 
Page Na~ . · ··· W N - - 1 • ~ / P9 - <. 

.AJ k 
A.I}~ _Offsite. Prope~ty•_ No{ __/l../ W 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO Fl3CJ 

1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 

r',,,.-~ t'Y 
Recei"ed b • 

Relinquished by: Recei"ed by: 

Relinquished by: Recei"ed by: 

801-013 

Date/Time: 3-1.5'-qf 
17 30 

Date/Time: 3 -2.S-9 J 
I &.lcro 

Date/Time: 

Date/Time: 



-=~:};:7-~~t·_ 
;: .. t·._~ •• ~ ... 

CHAIN OF CUSTODY 

Telephone 509-376-6465 
Date . 3 / 1. S- / '< r I ri~ I I t 0-0 

200-BP-l 

«- cJ/ .. :!:~\~~book and ·.•· ·•. {;J H ( - N - 4 Lf 0 / / P'j • 2 2 

A.,I) 4 Offs i te Property· No. 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO F 5'-( 

1, 1L, P, ~ATER, FREE CYANIDE 

- CHAIN OF POSSESSION 
l. . ,7(/J fAJ,,Ji!_--, . h ;,-~t<c.:4 ... .,,.... J -J.S-9/ Re 1nqu1shed by: v- - RecetvA: . . , , Date/Time: 

L. 0. LJa I krr , f-2::_<..,__,.;,, -~-; - , 7 1. C> 

Rel~ shed_,J>y: , ;,,-/p"{, /t-11<!; _Received by;~ fav{ Date/Time: 3-;!.\1-CfJ 
~~ /40-0 ~~ 

Relinquished by: Received by: Date/T ime: 

Relinquished by: Received by: Date/Time: 

B01-0J.4 



..... ... p , 
. ,· 

' · 

-·~ ,., 

, .~' . ' 

CHAIN OF CUSTODY 

r~== Contact · B. H. FORD Telephone 509-376-6465 
Date "3-2 7-'j/ I Ti~,, 1 3 2 0 

200-BP-l 

t/-tJ I FieldLogbook .. 1md . < WHC-!V-44~ f /~'] . 2'-1 
Page No. · :=: =· / ; 

,u )4 Offsite Property No. ' 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO FDO 

1, 1L , P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Date/Time: 

Rel inqui hed _)>': /,;;/.d'~ 
. :d~ 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/T ime: 

B01-015 



•• ;u- . 

( 

·- Q6 l3ll'1'?·? j ·\7 
I h, I I f'- 1 l J 

, :,,. 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit l 
Pagel of l 

Delivered by: PH EIA.tc~e.v
Received by: v~- cf-. Pee) l 

Date/Ti me: _L/_/_1_) t:f_/ __ l_O:_~ __ 

Customer Sample Number(s) :_[5 __ 0_o_F'_)3_~ ________ B_o_o_F'_Cf._O ____ _ 

ALO Sample Number(s) : ___ '1_1_-_i_,_~_o _____ 9 __ }_-_,.._7_'8_/ ____ _ 

1. Customer Chain-of-Custody Fann: Present X.. Absent ___ _ 

2. Additional Shipping Fonns (list): 

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

Present )(.. Absent ----- -----
If Present, Condition=---~-------· _____________ _ 

4. Sample Tag(s) IO 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 ~ample ~ontainer as defined in Section 3.0 in 
PNL-AL0-051, etc.) PvJ~ ~,~ ', T-=- ~.b,:. 

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 

1301-016 
/ 



'1--'·-. ,a,~.,.,. ·.--;, 
. . .. ... -., .... =-- ...... -: 

!~;! ; 

CHAIN OF CUSTODY 

: ;~ Contact B.H. FORD Telephone· 509-376-6465 
Date 4 /r / q ( I Ji~ I 13 Oo 

200-BP-l 

Field Logbook and : 1,;vH( - IV- Lfl/~ ( / Pt -.26 
Page No • . 

Offsite Property No~ /f//,,/ 

.:::::-;-:-.•-·:··••::;:=:;:·-::-··-

}~~~'- to Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO F"IH 

1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 
__..-:; / / i . /,,Y,o'-

Relinqui shed by: .?" CL--lft-•1 Rece1~ by),- -"7/ 
L · D - tJa ~er ,1 ✓.,---uA.-~ 

C: ,,,.. 

Relinquished by: Received by: 

Relinquished by: Received by: 

601-017 

Date/T ime: 

Date/Time: 

Date/Time: 

t{ 1/ 'U 
lb Jo 



"""':. 

:s&::F011tact .. B.H. FORD 

200-BP-l 

CHAIN OF CUSTODY 
I 

Telephone · 509 -376-6465 
Data ) '-f-/-9/ i }ifl!l 1Joo 

Field Logbook. and< 
Page No. 

Offsite Property No • .. 

Battelle Northwest/ PNL 314 Laboratory 

BOO ~~O 
1, 1L, P, \JATER, FREE CYANIDE 

Rel~sh~__, 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Rece ived by: 

Received by: 

801-018 

Date/T ime: 

Date/T ime : 

Date/T ime : 

Date/T ime : 

L/-/-'1.1 
I~ 3 5 



Q6 CZL\]7 ·ir15n ,, _ 11;.,1 ~ t ,.iC..l ~,LI 

•:,1•...;fu 1 @ Westinghouse I . . ! ~ : •:':, •' . , . .. : ti, 'i -~ ·. . . -. SAMPLE"ANALYSiS iEQUEST . ·_: \ ·: . Hantora COmpany 
.. ,_::; PART I: FIELD SECTION 

.. -.~ .. 

Cqll~or / .L/2i.!Ker 
. 

Date Sampled )I ;ti~ Time ;l#':V hours 
.. 

C:Ompany Contact B H ford Telephone ( 509 l 376-6465 
r_ • • r.! 

_, 

S~mple Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

5" ,t 
BOQ:j•fo 1 • 1 L, p w Free Cyanide ~- / - 7/ / 1/<t>O 

BOO ;:'Jf 1 ' 1 L, p w Free Cyanide ✓1-1-w/ //.PO 
..: r: .. - •· 

---. 

.. 

Field Information•• 

$peciaJ Handling andior Storage 

· Possible Sample Hazards 

I PART II: LABORATORY SECTION 
" 

f' 'ivedby~ e~ Title ~;"'--~~ 5tr~d- Date L//3} t l 
Analysis Required 

·,· 

•tndicate whether sample is soil, sludge, water, etc. 60:1-019 
••use back of page for additional information relative to sample 1ocat1on. A-6000-406 (05'"30) 



.. 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: Q\..)S T"-/ ~ITTC- \--\ \L ½,,,J)ate/Ttme: '-t- /3 (';\ \ 

Received by: -..J . ~a~~\ \v..S 

Customer S amp 1 e Number ( s ) : .....;~=-.L,._,.<f~· -~-~~2)""'---4---~=+=~:a..;efi:::-.,..;c\-_C\..__.,_()_.__ __ -----'_ 

ALO Samp 1 e Number ( s) : __ ~_.!.,..._;_\ _-..:....)..:.....-:=t-...:..........:8::_0 _____ C\_\_'2._1"_~..;;::_-=-\ __ _ 

1. Customer Chain-of-Custody Form: Present A Absent ' ----
2. Additional Shipping Forms {11st): 

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

Present ___ ,,,( ____ _ 
< 

flhsenl ___ _ 

If Present, Condit I on: __ \.,__N---'-~---'-_;_;;C.:.._,,___....:..\ ___________ _ 

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

OK 
Notes: 

5. Condition of Shipping Container {Verify that ice still exists such that 
samples ac3 ,at refr!gP.raled tempP.rature). 

r '+aG 

6. Condition of Sample Vials. 
0%:::.. 

7. Verification of flgreemrnt or llonagreement of Information on fieceiving 
Documents. 

CJ ,c::... 

8. Resolution of Problems or Dl~crepancies. 
O\C..... 

RETURN COHPLETED FORH TO PROJECT HANAGER 

801-020 



96 !3l\77 .. 2752 

CHAIN OF CUSTODY 

B.H. FORD ·· ·. ··.•··· 509-376-6465 
::::::::~;:::::;:;::::~~====:=·::: .-: . . ._. -._:_:·· . . 

\f~l!iCol lected by . L. WALKER Pate 4 - { - q I I ,Ji~ I I 30-0 

Field Logbook and .· lJ H C _ ;ti- 41.f 6 J / pg . 2.(o 
Page No. 

,-,/A 

A/ J _.,,, Offs i te Property No~. ,,,,J)A 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f qQ 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by:,:?: 6,) · t,,J0ui.,.,.._ ,,V/7' #--le I. i ,... 

Pate/Time: l/-/-q( 
Recei~y: ~£._ 

L,D . Wdker '/77~ h _ I /,Jn 
. . ~#.,,0:. -k J, ~ .r 

Received by: J ' (L0~.1?.I \J. ~ '+/31'1 I Rel1nqu1shed/R...d""~ ~ Pate/Time: 
~ -e . .JJ ~ J I O · ,L 

Relinquished by: 
IJ ' 

Received by: Pate/Time: 

Relinquished by: Received by: Date/Time: 

801-021 



~- ! .. ~-t ., 

.... ,... _. .. 
,,ir 

• • . ,. . • ~::,.. ! 
CHAIN OF CUSTODY 

.• ·:·,·=,=,=,,n,,·=·.·=•,. . • .. 
~;_;~_;_·;:_:::_::,_;c_on_t_a_ct_:= ___ e_._H_._F_OR_D _______ T_e_le_~_on_e ___ ...,.... ____ 50_9_-_3~7~6_-_6_4_6_5,_--,-------=le,,,J 

::'.~;~;, collected by L. WALKER Date \ 'i- f /c,_ ( I Time I H'-~Jc.;=;; 'f-l·'f, 

{i;;,t,1; ::::t.'ocot i ~s .. 200-BP-l 

Fie.ld Logbook and . > LJ H C - /V- lf l/ 6 ( / P'3- ..z r 
Page No. . . / I b 

r;~~~:······ 
-:-·•-··.:.·-.-:•.•'.•:•·· -· ·-

Off& i te Property Na~. ••· 

Battelle Northwest/ PNL 325 Laboratory 

BOO F 8 i 
2, 1L, P, WATER, TOTAL CYANIDE 

Relinquished by: / 

LID . 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Recei v.ed by: 

BOl.-022 

Date/Time: 

Date/Time: 

4-I J Is 
Date/Time: 

Date/Time: 

Lf·(-'f( 

,~ so 

I 
_ ____J 



@ Westinghouse 
Hanford company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 
-

CoUector L 4,/4. /re~ ,,..- Date Sampled 'l!:.zt. t. Time ~~;I- hours 

Company Contact 8. H. Ford Telephone l 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample Analysis Requested Number Containers 

31- $.rl' 

B00r9'O 2, 1 L, p H Total Cyanide --½ 1/11 / 7(10 

BOOFdf- 2, l L, p 1,1 Total Cyanide 1/1/?; /,kJO 

·, 

Field Information•• 

Special Handling and/or Storage 

Pos5ible Sample Hazards 

PART II : LABORATORY SECTION 

.:ivedb~- L:RJ<~ Title S x' · ~s~ Date •-+ / S / ~ ~ 
. ':--) · 

Analysis Required '"TO~\_ (:__ ~\ 

. ,. 
•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. A-6000-406 (0Sl'J0) 



( 

( 

96 \3L\77 102755 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page l of 1 

Del i vered by : ___ P_. _l-J._,_J3_4_c::.._k ____ •ate/Ti me: _'1_/_:;_)Cf_J __ r_l4_D __ 

Received by: __ l<_,_H_,_P._..o ___ \ ____ _ F ,c.. ~P y/s}a.' 
Customer Samp 1 e Number( s) : __ B __ o_o ___ p_-_B_~ ____ __._B;;;..o_o...._p'"""c._Y ____ _ 

ALO Samp 1 e Number( s} : __ """'"9_J_-_;i_<J_)_~...,___ _____ CJ_)-_2._'i_G_o ___ _ 

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

2. Additional Shipping Forms (list): 

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

Present __ ;<,__ ___ Absent ___ _ 

If Present, Condition: __ ~---·--------------

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-AL0-051, etc.) A-Jt ,:___ er <:Molrh_;_ • ['- () .~oC 

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 

801-024 



9613~17.2756 
tu;\ Westinghouse 
~ Hanton1 Company 

I : ,. • . ·• ·. . • ' . .. . .. 
SAMPLE.ANALYSIS REQUEST 

PART I: FIELD SECTION 

~H~or __ ~_D_J. __ "'-_)_R'.'_<ll_'V' ___________ -_ Date Sampled ____ nme __ hours 

~pany Contact B H ford Telephone ( 509 } 376-6465 
· --, 

"·--· -~mple 

Number 
Number and Type of Sample 

Containers Type of Sample• 

1, ll, P w 
1, ll, P w 

' 

Analysis Requested 

Free Cyanide 
Free Cyanide 

Fieid Information•• 
__________________ ..;.._ ____________ _ 

Special Handling and/or Storage ___________________________ _ 

Possible Sample Hazards -------------------------------

- PART II: LABORATORY SECTION 

P "'ived byz_0_.!_'-_1 
.... _t ___ jUcrrJ><. ______ Title ~ "'-' (4~ S'-1 ~~ Date _'/ J_·i_79 / __ 

.A .. .alysis Required ---------------------------------

•tndicate whether sample is soil, sludge, water, etc. 801-025 
•-use back of page for additional information relative to sample location. A-6000-406 (051'30) 



. 96 ! 3ll 77 -~ Z.11 57 

CHAIN OF CUSTODY 

M icontact B.H. FORD Telephone 509-3 7 6-6465 

Date Lf-'-/~q( l) ime..l /330 

FieldLogbookancL ..• wl-/-C-11/- 'f'-(6( 1,G, 28 
P1111e ·No. .. • - .··••·•· · / f / 

., 

Offsite Property No. 

Battelle Northwest/ PNL 314 Laboratory 

BOO f C '-{ 
1, 1L, P, ~ATER, FREE CYANIDE 

--/'A /j L 1.-::1/ 
Re l inquished by: 0 ,A/VV~ 

L.D. Wa <er 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 
<i'r Date/Time: 

Date/Time: 

Rece ived by: Date/Time: 

Received by: Date/Time: 

801.-026 



;~•:.<' ... '"'· -~ - .... 

CHAIN OF CUSTODY 

Telephone · 509-376-6465 
. Date l/-3- 9/ I Time I /'-loo 

:. -:•o-c•:•:•:=:=:cc/::::.:;:':;:':· • : 

,~UJ{~t-::~a<11ng , No. A/ I ,1 Offsite Property No •. ·. 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION · 

BOO F C3 lo 
1, 1L, P, \JATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relfnqul&hed by: Received by: 

Relinquished by: Received by: 

801-0~7 

Date/Time: ((- J - q I 
/7/0 

Date/Time: Lf-S--9 J 
IIYO 

Date/Time: 

Date/Time: 



•• 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by: D\J s, Y f:>,r,c.. HE@..... Oa te/Time: 4 ( 5 f. S. \ 

Received by: ~ . ~() ~ ~ \ \1 S 

,,:s-o~ 

Customer Samp 1 e Number ( s) : _&=._J:;.tJ~¢=-...:.'r __ ~"'"G~-----=§¢;;....;....<$~_F_c__4-____ _ 
ALO Samp 1 e Number ( s) : __ Y->....:\_-_"J-___;:B::...'::,-=-S_,__ ____ 9_\_-_1._8_C_a ___ _ 

/ Absent ----1. Customer Chatn-of-Custody Form: Present 

2. Additional Shipping Forms (11st): 

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

Present __ ~--- Absent ___ _ 

If Present, Cond It ion: _ __,\.......;N~_\\-\...;._\ __:_..:...=C::-"""'~---'\ __________ _ 

4. Sample Tag(s) IO 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) ¾==:- ~ 2c:. 

6. Condition of Sample Vials. 
0 F--

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

0~ 
8. ·Resolution of Problems or Discrepancies. 

0~ 

RETURN COHPLETED FORH TO PROJECT HANAGER 

B01-028 



9613l\77 .. 2760 
, 

@Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

.. 
PART I: FIELD SECTION 

" . , , .. 
/4/4 I .e e ,,--~11,:tor Ai) Date Sampled Time hours 

~pany Contact B. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

B00,,.Cdc;;; 2, l L, P vl Total Cyanide ~/J'/9/- /'r"'c!J 0 

sriorC''/ 2, l L, P vi total Cyanide ~/<1/f/ - ;_JJQ 

: 

Field Information•• 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART II: LABORATORY SECTION 

i ivedb~\. ~~~~ Title Sy: . Q___'? ;.2· s~~~ Date y. /s;/9~ 
Analysis Req~ 

I 

103:B L - c_ "-/ P.,\.-....\ \ () t 
• 

•tndicate whether sample is soil, sludge, water, etc. 
801-029 

••use back of page for additional information relative to sample location. A-6000-406 (0Si<l0) 



iill~[~~ations.· 200-BP-l 

CHAIN OF CUSTODY 

Telephone. 

Date 

· Field Logbook and 
Page No. 

. 

Offsite Property No~ 

509-376-6465 

Lf - 3 -ct r I nme I I i o o 

W(-./c - N- f./t/61 fa3 _ 1, 

J 
/4,///4 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

BOO F B" 
2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

B0!.-030 

Date/Time: 

Date/Time: 

Date/Time: 

'(-3 · 9 / 

t ,t 0 



-· . . 
. -. 

9613ll77 .. 2?62 

CHAIN OF CUSTODY 
:,:,:::i\'::':'t?"'=( ..... : .. · ... ·.:,:•: :. : .. : ·: ·.: 
\ ~mcoritact . B.H. FORD Telephone . ) 509-376-6465 

Date · 

Field Logbook ;~ :; : (, tJH C - N- 'f'l 6 /7p9. 2 f 
Page No~ . · 

.A//,,,-1 Offsite Property No/ 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO /: C. Lf 

2, 1L, P, \JATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

RelinqJish 

RelinqJished by: Received by: 

RelinqJished by: Received by: 

801.-031. 

Date/Time: if, 'f-'f f 
16 35 

\\ ·. S-0 

Date/Time: 

Date/Time: 



.. 

q6 13ll77 ?7,~L\ I 11,., J •""".I 1., 

SAMPLE RECEIPT FORM 

PNL-AL0-051 1 Rev. 0 
Exh 1 bit 1 
Page 1 of 1 

Delivered by: Dus,':! \S.~'1--\ t ~ Date/Time: '-+I\ \/9 \ 
Received by: ~. ~C)'t,i \\J.::S 

Customer Sample Number(s): \\d)¢)\=G8 J 6(A</) ~ 7-S:- ) '6f{Jc/J ~ -=f--9 
ALO Sample Number(s}: C\ \ -29 ~ 7- 9; \ - ')__ 9 9u 

I 
S \ - -:2..~8 \ 

) 

1. Customer Chain-of-Custody Form: Present / Absent ___ _ 

2. Additional Shipping Forms (1 Isl): 

~ ·~~~~~~ 

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

Present / .,, Absent ----
If Present, Condition: _________________ _ 

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 \c- +oc.., 
6. Condition of Sample Vials. 

0 ,c:... 
7. Verification of Agreemrnt or tlonagrP.ement of Information on Receiving 

DocumP.nts. 
C) (c_ 

8. Resolution of Problems or Discrepancies. 

0 le::.. 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

601-032 



--

•. 

.... . 

o.6 12u7., ,.,., 1l\ 
7 11,Jl I ,,J .... / ) 

@Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector ,(_ J) 4/41K.9 ~ Date Sampled 7f if-X- Time ,(t:~hours 
:·, ':. · 

~mp~ny Contact B. H. Ford Telephone ( 509 l 376-6465 
."'t'" .4. . 

' : .. ~ .. 
. -~iO'Ple Number and Type of Sample 

Type of Sample• Analysis Requested · ~~mber Containers 
-r(--;Jf * 

BOO r6E 2, ll, p w Total Cyanide [?/.J;r91 /1'100 
I ••J.o• '• 

B00F-JS 2, 1 L, p ~, Total Cyanide / {},,44,-.91 I I / (JO 

'tfd),r)[° cJ, IL 1 ~ J Toi~/ eva,,, ;d.t. 9,4'p,-91 / /YOO 
. ., 

.. 
" 

.. 

.. 

, 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART 11: LABORATORY SECTION 

I i~ed~ -~ Titlec, f . ~~~ Q_Q..A ~ ~~ate 4 /" /9 ~ ..._, 
7":C>--:rt\ \_ c_ ':::I 6 N , 0 f: Analysis Required 

... · 
•indicate whether sample is soil, sludge, water, etc. 

801.~~ 
••use back of page for additional information relative to c;ample location. ,\ .[()00 -40,: (Cl 'i -<J0l 



96 ~ 3ll77 .~2765 

CHAIN OF CUSTODY 

Telephone .... ti < / 509-376-6465 

OffsiteProper~Y ~o~/ 

::~~!;;''~~> y ,):(. · Battell e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
aoo FCY 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
1/_ S'-9 / 

Date/Time: 7 

/?C7() 

Rel~~ 

Relfnqufshed by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

. 601.--034 



9613ll77 .. 2766 

CHAIN OF CUSTODY 

Telephone 509-376-6465 
'f-cr-q r 1:;;,; .l 1'!00 

Field Logbook and / 
Pege No. •· ··· .. ·.···· W/fC. - N- l('{ 6 ( Ip 9. 30 

Offsite Property No. ,1) /A 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f 78 

2, 1L, P, 'JATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

t_. J) . Wo. ( {( er 
Dete/Time: 

Received by: '-..l . l°l.C) hS I\.JS Date/Time: 
- - • t_ .~ ~ 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

I_ 
BOl.-035 



,·;::;•;·. · r,m~r, _..,: . . ; .. ; 

aoo F7 5 

' 

CHAIN OF CUSTODY 

Telephone )· .. ,{(: 509-376-6465 

Field Logbook and 
Page No. · 

Offs i te Prope~ty No/ .< 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

2, 1L, P, llATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

L, 

Relinquished by: Received by: 

Relinquished by: Received by: 

801-036 

t.;-10-q; 
I 'I VO 

Date/Time: 4 /\ \ /q \ 
\:-i3o 

Date/Time: 

Date/Time: 



( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit l 
Page I of I 

Del 1 vered by :_P_,_l_+_-_8_· _1.-{_"Ti_c:.-_Lt_v,..., __ Date/Time: _t,,J_))}_J q_J __ /_2_~_3 _ 

Received by :_J ..... ( ..... , ...... tt __ \ __ P_~ _____ J ____ _ 
Customer Sample Number( s) :_B=--o_o __ F-="-8_

7
---'-C3_~_() ___ F_7 __ ~_,.._,,J-g __ ao _____ P ........... 7_'>? ___ _ 

ALO Sample Number ( s) : ____.:[_1_-__ ;2._97__...9 __ 9........._) -_;J._~_'J_o ___ Cf_J_-_:i.._~_g_\ __ 

I. Customer Chain-of-Custody Fann: Present X 
2. Additional Shipping Forms (list): 

Absent ___ _ 

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

If Present, Condition: ------------------
4. Sample Tag(s) IO 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 
PHL-AL0-051, etc.) ]-..AtCLCT 

I 
T-= J. 70c, 

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 

801-037 



@ Westinghouse I : • a .:; · . . • . - ·- · : . SAMPLE" ANALYSIS .REQUEST Hanford COmpany 

' PART I: FIELD SECTION 

-<.''J) ¼ /K p C. 
-

Collector Date Sampled ~-1t"~ Time ~* hours 

Campany Contact B ~ Eoi:d Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type oi Sample• Analysis Requested Number Containers *~* 

soor6% 1 , ll, P w Free Cyanide 'i/41,91 / /1/'tJO 

B00F75" l ,lL,P w Free Cyanide / l)#f}rCJI / / ;{) 0 

,f/lJO,,CJ f JI I ,L..I / w' /'lee (~a_.,, ;,.1 ~ 9 AtJ -rC?I I /YO o 

Field Information•• 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART II : LABORATORY SECTION 

r ·..,edby ~ (Jcrt;l( Title ~t~ Rt.~~ . 5 ~; 4is f Date 'jlnJq1 . 
Analysis Required 

•tndicate wheth~r sample is soil, sludge, water, etc. 801-038 
••use back of page for additional information relative to sample location. A-6000-406 (05190) 



CHAIN OF CUSTODY 

Telephone 509-376-6465 

Date lf- g-C, / I Time -I 1400 

200-BP-l 

Field Logboolc and 1. 1 t IC N U U I ( / l r, 
Paqe No. "''· VVH - - 7 7 ID / P'J · , 

Offs i te Property No. ,v /,1 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
aoo i:r..~ 

1, 1L, P, IJATER, FREE CYANIDE 

CHAIN OF POSSESSION 
RellrqJished by: /A> JV~"? Received by: 

/-¥0:. * .4.,,,.-
Date/Time: </- ~-9 I 

L ,v. Walker / /.zf~L I 7{.;0 

Rel l~ed _)JY: ~ 
/,-r~7'C"t'Y 

Re~ f~ Date/Time: 
4-n-cu 

r.; -· ::..z~ l).S] 

Rel irqJished by: Received by: Date/Time: 

RelirqJished by: Received by: Date/Time: 

B0:1-039 



CHAIN OF CUSTODY 

Telephone >· 509-376-6465 

Date .. · .·.:.'. ::=i, lf- q - Cf/ l/i.iiMt l I '-f U 0 

/ Field Log~k .. iwd. • ? IA) (-I C - /\/- l/ '{ 6 / /P'J . 3 0 
Page No~ • · · ·· ·? l' / P 

Offs i te Property No.,. 

SAMPLE IDENTIFICATION 
aoof7i 

1, 1L, P, \lATER, FREE CYANIDE 

CHAIN OF POSSESSION 
tr Date/Time: '{-Cf-'f{ 

U, 15' 

Received by· (µ,j_ f u-eJZ Date/Time: 
"f -11-'1 l 1:z.r-3 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-040 



CHAIN OF CUSTODY 

=::B \:ontect .... B.H. FORD Telephone · · ·•· 509-376-6465 
Date .> L/- 10-9 { I .:Ti~ I 110 0 

Field Logbook and · / 1.iff ( -;(- '-I(( b { /P 'j. 3 ( 
Page No. · · · · · [IV 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO F7 Y 

1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Date/Time: 

Relinquish Date/Time: 
Li- J-'l I 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-041. 



( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

Delivered by: c2 'jt) ;;<Ju.~e.6: ) Date/Time: J-- ; :i-tj I /01 -3 

Received by:>,(/@, <~&z __ z;; ;,yn.V-1/4 

Customer Sample Number( s) :___.E;,,,;. . .;;;.!J..;;C>;;...__F;..._,;-lj.,.~~-... -__ g ___________ _ 
ALO Sample Number(s) : _ _.Cf .... J_-_2_._9 .... 10...._ ____________ _ 

I. Customer Chain-of-Custody Form: Present V Absent ___ _ 

2. Additional Shipping Fonns (list}: ~✓~ ½ ~ ~~ 
3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present __ v ___ Absent ___ _ 

If Present, Condit ion : __ {)_ "'---_v _____ .,,, ____________ _ 

4. Sample Tag(s) ID Numbers 
or on Sample Vial. 

Notes: 11 
if not Recorded on the Chain-of-Custody Record 

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-AL0-051 , etc.) ;3, ;)., D ~ 

6. Condition of Sample Vials. _C?~ 
(0 

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

8. Resolution of Problems or Discrepancies . 

RETURN COMPLETED FORM TO PROJECT MANAGER 

BOl.-042 



.-

@ Westinghouse . I ,· ._ .. •i ·. . .•: ; ... - . . 

· Hanton1 CtJZnpany SAMPLE.ANALYSIS REQUEST 

PART I: FIELO SECTION 

Collector /.. J2 4/2, Ker - Date Sampled 11 1f,_r ~I Time ;Joo hours 

Company Contact B I;! Ect:d Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample-Number Containers Analysis Requested 

aoo,.CH'z 1 , ll, p w Free Cyanide 
BOO ;. · 1 , ll, p w Free Cyanide 

Field Information•• 

' 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART 11 : LA80RA TORY SECTION 

P ·ived bY-<4170 (!).d~ 
1 

Title :;:, c-4, 
., 

✓-1c:2. -9 I fald~ ,/k~ Date 

Anal~is Required -U e , ~ 1"'· a..- , c , d c 
·, 
/ 

l, 

.. 
• indicate whether sample is soi l, sludge, water, etc. B01.-043 
••use back of page for additional information relative to sample location. A·6000-406 (051'30) 



BOOFHZ 
1, 1L, P, I.IATER, FREE CYANIDE 

Relinquished by: 

Rel fnqulahed by: 

CHAIN OF CUSTODY 

Telephone ..•• } :::: 509-376-6465 

. FI eld LogboQk :. and, 
•. Page · No. · 

· Offsite Prope~ty) ior 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

B01-044 

w H C - N- L/ 'I 6 I / P'J . .3 2. 

,,v).A 

Date/Time: 

Date/Time: 

Date/Time: 

41-t(- q f 

ISOo 



.. 

9613ll7? .. 2?76 
I 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page I of 1 

Delivered by:_~--,..;.:::....:/2~2bu--=-=------ •ate/Time: 1/tz,/4; 
Received by: ??0: j)-· ~ 

10: S7) 

Customer Samp 1 e Humber ( s) : _ ·_f3___!._A--'-~-F.-=-H.:....iilE='.l'-jlilt'1~.::.=a~-,...~<=4--~------
ALO Samp 1 e Number( s) =---~CJ_.J_-_Jl,,O...l.1---'9'--'Q.J-____________ _ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Customer Chain-of-Custody Form: Present Absent ___ _ 

Add;:;;t~m~l l~J 
Custody Seal _s on_J.!lJ-Pping and/or Sample Containers and their Conditions . 

Present __ ~---- /\ flbsent ____ _ 

I f Present' Condit I on: --=o_· -'-Ka_--=·~ •'l--------------
Sample Tag(s) ID Numbers 
or on Sample Vial. 

Notes: AJjA-

lf not Recorded on the Chain-of-Custody Record 

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

3.S-C)6 
Condition of Sample Vials. 

<2>eoo 
Verification of /\greement or Nonagreement of Information on Receiving Oocument1f~ 
Resolution of Problems or Discrepancies. 

;Ujlf 
RETURH COHPLETED FORH TO PROJECT HAHAGER 

801-045 
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CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
L. WALKER (/ - I I - 1(/ I Tfo~: I /300 

, 

. Fiold Logbook ~od /: 
· Page No. ·.:• .::· .. WHC- N- lf'f 6 ( I f'J. 3 1 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOOFfH .. 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Date/T ime: 

Relinquished by: Received by: Date/T ime: 

Relinquished by: Received by: Date/Time: 

BOl.--046 



✓ 

@Westinghouse : 

Hanford Company SAMPLE ANALYSIS REQUEST 

- PART I: FIELD SECTION 
-

Collector 6..L2L'/4,.rer Date Sampled 11--4_,v Time ;.loo hours 

Company Contact B. H. Ford Telephone ! 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

B00FIIZ 2, l L, P H Total Cyanide 
.. ..x:··:- :-.:- 'f' 

~ 
,., , - .,t- .:i:et:a~ e,~111 i de -· ._ • I 

.. 

~ 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

__, / PART II: LABORA TpRY SECTIO_t:)I J I 
eived by ~f//1/lfM Ti tie N-/,n ,i 11 r-1/!. ;') h"-..,/ Date 1/IZ/{/ 

•v I 
, I 

Analysis Required 

•tndicate whether sample 1s soil, sludge, water, etc. 
-04.1 ·o B 1 

••use back of page for additional information relati11e to ~ample location . A-6000-406 (05/<JO) 



.. 
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PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by: Q\.)5>"'/ ~\J\C.,\-\c«-. Date/Time: LJ,.-/ \9 (q \ 
Received by: ~ , Ro~~\ \J ~ 

\\; ?,c) 

Cus tamer S amp 1 e Number ( s) : _\S-=--Q~/)--~~R---~'-------------
ALO Samp 1 e Number( s) : __ q __ \ _-_'°1_\_~-~-------------

1. Customer Chain -of-Custody Form: Present / Absent ___ _ 

2. Additional Shipping Forms (11st): 

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

4. 

Present __ / __ - _ Absent ____ _ 

I f Present, Cond I t I on: __ \_~-~-''--'--'-"c_=--'...__ __________ _ 

Sample Tag(s) ID Numbers If not 11ecorded on the Chain-of-Custody 11ecorc.l 
or on Sample Vial. 

Notes: ~ ~/~ 

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

a\:==- 1-t,c_,, 

6. Condition of Sample Vials. 
0'"f=.-

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

a ..\:::.. 
8. Resolution of Problems or Discrepancies. 

0~ 

RETURN COHPLETEO FORH TO PROJECT HAHAGER 

801.__-048 



,; ·.:zt".'~1_ 

CHAIN OF CUSTODY 

aoo F8</ 
2, 1L, P, \JATER, TOTAL CYANIDE 

Relinquished by:/~ ~£,6 
I I j)_ /<)C< I, ~ 

Relinquished by: 

Relinquished by: 

Telephone ··. / \:': 509-376-6465 

Field Logbook;~ 
Page No. · 

Offs i te Property · Nof \ 

SAMPLE IDENTIFICATION 

Received by: 

-Received by: 

801.-049 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

14-hC,I~\ 
\ '. 
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@Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

• ' 

PART!: FIELD SECTION 
- . 

£ / _/) d; Kr C: Coll~or Date Sampled / 1-4t, ,9/ Time /I t:1 t) hours 
, ~ . 

Ce>mpany Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO 2. ll, p vi Total Cyanide 

BOO 2. ll, p vi Total Cyanide 

, 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART 11 : LABORATORY SECTION -
1 ~ivedby~ . ~-:&&~ TitleS, Y-. ~-&cv,AS~ Date 41\9(9} 

• r-
\\J~~- C' "- l Analysis Required 

• Indicate whether sample 1s sotf, sludge, water, etc . 
rB01.-05'f 

••use back of page for .:idditional information rel at ive to sample lootion . A-C:O r.0 -401i (O'il'.lll ) 

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



. ' . 
I • • 

( 

( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

De 11 vered by: t{(_• . 'fle.ZZIU?,, / Date/T 1 me: /_ / '1- 9/ <? 
7
1/4 L'o a..,,,.,__ 

Received by: ..£.,~, . d2 -/4, -;re-
Customer Sample Number(s} :_IJ_~ ___ ~_f-_-__ J_,Y..._, ___________ _ 

ALO Samp 1 e Number( s} : _1._· __ / _-----'3'"""/_3 ____ 3=---------------

1. Customer Chain-of-Custody Form: Present_/ __ Absent ___ _ 

2. Additional Shipping Fonns (list} : .-?L-t:J 

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

Present __ ~_-___ Absent __ _ 

If Present, Condition : ____ ..,,.::l..,.;J_._~-----------
4. Sample Tag(s} IO Numbers 

or on Sample Vial. 

Notes : 

7 ~ 
if not Recorded on the Chain-of-Custody Record 

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-AL0-051, etc.) ~ () (!_, 

6. Condition of Sampl_E!; Y)aj_s. cf~ 
/Y / Tl iJ \'l,l 'I/ II 

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

8. Resolution of Problems or Discrepanc ies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

80:1-051 



CHAIN OF CUSTODY 

B.H. FORD Telephone :\} 509-376-6465 

L. I.IAL(ER 

200-BP-1 

-··.· 
Offsite Property No~? 

Battelle Northwest/ PNL 314 Laboratory 

BOO F~I{ 
1, 1L, P, WATER, FREE CYANIDE 

Reifnquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Recei ed ~y: 
. . I 

Received by: 

Received by: 

801-052. 

,,.. 
Date/Time: 

Date/Time: 

1./-17-q I 
1).2.0 

.1/-J ~q J}t>cJa. 

Date/Time: 

Date/Time: 



' - r;;)\ Westlngnouse 
\::,} Hanton1 ~mpany 

I : " · • . , . . ' . ~ 
SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector ___ --.._/ ..;;.J);;..,1 _ ~_/'. __ ~ .;..1...;.r<...;;. ... ...;.'----------- - Date Sampled 1 7 4, 9/ Time IIO Q hours 

Company Contact -----i.f3.__ ... H_._.fou.c1-1d.1.----------- Telephone { 509 ) 376-6465 

Sample Number and Type of Sample 
Type of Sample- Analysis Requested Number Containers 

BOO l ' l L, p w Free Cyanide 

BOO l , l L, p w Free Cyanide 

Field Information•• -----------------------------------

Special Handling and/or Storage ------------------------------

Possible Sample Hazards ---------------------------------

PART II : LABO RA TORY SECTION 

,,,f .·.' ; ___ ,,.::-/ ./ -r-
~ived by~. . / .,,. ; ,,. ,z ./ Date .ii-F? -f / 

i 

Analysis Required ::;t.~ ,, ,) . ,), ,. " . ,I 

:/ -----------B01-0S3-------------
•1ndica1e whemc:r sample is soil , sludge, ....,,:ner, etc. 
••use back of page for additional information relJtive to sample location. A-6000-406 (05t'J0) 



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

B02-002. 

7 
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DATA PACKAGE/REPORT No. 2 & 3 

Revision O 

May 8, 1991 
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INTRODUCTION 

96 13UT1 ?10"J 
f.., 11 I ... '1.,,/ ~II 

This data package contains the results- obtained by Pacific Northwest 

Laboratory (PNL) staff in the characterization of samples for the 200-BP-l 
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) AL0-001. 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-l Project Management Office in accordance with the 
TPP and the QAPjP AL0-001. 

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-l Sample Custodians. 

The requested analyses for these samples were cyanide, free cyanide and 
ferrocyanide. A c~mplex 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. All 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 

2 



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

3 
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• J .... 

CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 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. 

S-b-°J I 
B. M. Gillespie Date 
200-BP-l Project Manager 

4 
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TABLE 1: 200-BP-l Sample Numbers 

SAMPLE DELIVERY GROUP #2 

WHC Sample Number 

BOODL4 
BOOF08 
BOOFll 
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 

5 

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 µg/L except for samples 91-2399 and 90-7082. 
Duplicate precision was within the accepted limit for all samples. Sample 
91-2399 had a cyanide concentration of 6.3 µg/L and sample 90-7082 had a value 
of 17.8 µg/l. Free cyanide analysis was not done as samples must have a total 
cyanide concentration of greater than 20 µg/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 concentratiorr 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. 

7 



Sample 10# 

BOOOL4 
BOOF08 

BOOF 11 
BOOOZ1 

BOOF14 
BOOF21 

BOOF30 
BOOF33 

BOOF36 
BOOF43 

BOOOK8 
BOOF46 

BOOF49 
BOOF81 

BOOF58 
BOOFF4 

BOOF52 
BOOF62 

BOOF65 
BOOFF7 

BOOFGO 
BOOF71 

BOOFG3 

BOOFC7 
BOOF87 

G1 Sample 
PNL Log# (ug/L) C 

90-7080 
90-7081 

90-7082 
90-7079 

90-7083 
90-7084 

91-1691 
91-1692 

91-1693 
91 - 1803 

90-7067 
91-1787 

91 - 1788 
91-2398 

91-1804 
91-1805 

91-1822 
91-1823 

91-1824 
91-1825 

91-2396 
91-2397 

91-2399 

91-2456 
91-2457 

5.9 U 
5.9 U 

17. 8 
25.8 

5.9 U 
5. 9 U 

5.9 U 
5.9 U 

5.9 U 
5.9 U 

5. 9 U 
5. 9 U 

5. 9 U 
5.9 U 

5.9 
5.9 

u 
u 

5.9 U 
5.9 U 

5.9 U 
5.9 U 

5.9 U 
5.9 U 

6.3 B 

5.9 U 
5.9 U 

G2 Sample 
dup. (ug/l) C 

5.9 U 

17. 1 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

5. 9 U 

5.9 u 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

5.9 u 

XRPO 

N/A 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

TABLE 2: TOTAL CYANIDE ANALYSIS DA TA (UA TER SAMPLES) 

GS Blank 
(ug/L) C 

5.9 U 

5.9 U 

5.9 U 

5. 9 U 

5.9 U 

5.9 U 

5.9 U 

5.9 u 

5.9 U 
• 

5.9 U 

5.9 U 

5.9 U 

5.9 U 

G4 - I CV 
G3 Sample-+ G4 - !CV 

spike (ug/L) (mg/L) 

G3 Sample+ 
spike 

recovery CX) 
sample Flags 

recovery (X) 0 

89 . 9 

113.6 

91.3 

92.1 

90 

91.6 

91., 

97.4 

83.2 

87.9 

85 .4 

97.6 

94.1 

9.98 98.7 106.2 

11.39 105.7 121.2 

10.63 101 113. 1 

9. 72 101 103.4 

9.65 101 .3 102.7 

9.97 99.8 106. 1 

9.81 99.9 104.4 

9.83 103.3 104.6 

9. 79 91.3 104.2 

10.03 96.1 106.7 

9. 81 93.5 104.4 

9.64 100.9 102.5 

9.11 102.8 96.9 

Hean 99.6 105.9 

Footnote# 

1,2,3,4,5 
(All) 

6 

6 

1. Concentration of stock ICV-6 = 9.4 mg/L (In 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. 
5 . Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL. 
6 . Sample 90· 7067 and 90-7079 not part of data set #2 of task 7. 

CLP Flags 

U = Analyzed but not detec t ed ( ICL or less than IOL) 
N = Spiked sample recovery not with in cont rol l imi ts 
* = Duplica t e analysi s not wi t hin cont rol limits 
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FREE CYANIDE ANALYSIS RESULTS 

Free cyanide analysis was not done as ~amples must have a total cyanide 
concentrations of greater than 20 µg/L before free cyanide analysis is 

required. 

9 
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Table 3: Free Cyanide -Analysis Data 

NO DATA REQUIRED 

10 
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COMPLEX CYANIDE RESULTS 

Complex cyanide can not be determined .from the existing total cyanide 
data as no free cyanide results were required. 

11 
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Table 4: Complex Cyanide Determination 

NO DATA REQUIRED 

12 



96 ! 3ll 77 .. 2797 
. ' 

CHAIN OF CUSTODY 
•:•:•:•;•:::: •: ··:;·:•-:· . 
:C~ny Contact B.H. FORD Teleph~, : ,'., / '\ 509-376-6465 

j~le Collected by L. WALICER 

200-BP-l 
Ycl:Chest No. . ... . 

"<:: •••••. 

·eill of .Lading No. ,,J /,,,.,. Offs i te Property No~ 
. . . .·· 

Hethod of Shipment 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F GO 

1, 1L, P, WATER, FREE CYANIDE 

.. 

Date/Time: 

Date/Time: "J-t 3-'f I -I 0~ 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01--002 
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CHAIN OF CUSTODY 

B.H. FORD Telephone 509-376-6465 

200-BP-l 
.· Field Logbool(and t::,· 

Page No.·· ··,.,,,,, .. lt} /-IC - II/- Lf '-/ 0 I /r'1 ·. I 8 

Bill 'Jt: Lading No. Offsite Property No. 

-~-~~~-of Shipment 
.. ·•-•,• .· .. 

Sht~ ~o .· .. , Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
aoon, 

1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

801~003 

., 

3 -11-q I 
-Date/Time: 

I b 50 

Date/Time: "l/rilc, I _ 
P-f o ') 

Date/Time: 

Date/Time: 
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., 

96~3Y77.2799 

CHAIN OF CUSTODY 
.......•.. ;.;.; 

Telephone · ··•·... {/) 509-376-6465 
·:.,:· .. •.· 

<i~If~oUccted by L. ~LKER 

200-BP-l 
·-:-::-:-·-·-·-:-:-·-

•: 1c;.e::Che~t •. Nci • . } .:::• '\ 
-·.:.;-:-.. :.:- . . . . -.•·· ·· ·• 

•••• Field .L~~{~:\\: 
~Page No ~.· ···· · ··· 

· ... : . .::-.:.,.,._:: ... 

. Offs i te Property:it~~:/ 
.-.-.-:•.·-•-•: -:❖.- :-.-•• -•. • 

·· Method :· o( :sh rixnenr •.· 
·•·••· ... · 

~i~ :'to ( · •· Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
B001=&'1 

1, 1L, P, WATER , FREE CYANIDE 

CHAIN OF POSSESSION 

Received by. 

Rel inqu i shed by: Received by: 

Re l inqui shed by: Received by: 

B01.-004 

Date/Time: 3 11 q f 
I 'I 

Date/T ime: ?/J1}ci J 
l'{O') 

Date/Time: 

Date/T ime: 
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CHAIN OF CUSTODY 

~~ny _Contact B.H. FORD 509-376-6465 
L. WALKER 3 - / / - 'f I H:fi;;; .j /1.(15 

200-BP-l 
.:}~~-Ch~st No, . field L~book and W H C - II/- 4 4 (, / /na , / 8 

Page No. / } J 

'_Remarlts ··,·· 
.·.· .. 

:- Bill . of Lading No. 

,,:•:-:_-:··.· ... ·.·. .. . 
Method of Shipment 

Shipped to Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F (,3 

1, 1L, P, WATER, FREE CYANIDE 

Received 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01~05 

Date/Time: 
3-11-q I 

I 700 

Date/Time: 3-ls-'f 1..-
No~ 

Date/Time: 

Date/Time: 



CHAIN OF CUSTODY 
_ :_:{.:::; ::;· -· .. 

B.H. FORD ·•· Tel ephor:.. ··• · 
.· .:: .:::···. _ 

509-376-6465 
J#~(f c~l(ected by ·. L. \IAU~ER 3 - 1/ -q I IJ+:\~tl 11 I 5" 

200-BP-l 
\ii;:}~;,~·· ~c>. ·: .• · 

:··- ·-·-
Field • Logboc)k)~ }/ j 1, I H ( . IV- 11 L/ I { /par, { Q 

• Page No; . ··· vv -, b / 1 ..1 0 

:: Me~hod of Shi ?Jle(\t . 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO FGO 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: fa 

L,D. WQ.(/<e, 

Relinquished by: Received by: . 

Relinquished by: Received by: 

B01~006 

Date/Time: 

Date/Time: 
-c?2::\!:A. 

Date/Time: 

Date/Time: 

3-//-Cj/ 

I (p 55 



9613ll77 ~ZBOZ 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 

L. WALKER 3 - / I - 'I I 1::J}~\I I { J 0 

:J~ti:l~ati~ : .. ·.· 200-BP-l 

Field Logbook arid ? /. I If ( - N- '{l( {; I / f'J· Ii 
Page No. ,· /JV 

·' Method . of Shiinent .,t;,,_/ d~ 
V 

·, Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO 

2, 1L, P, ijATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Rell~~ 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01~07 

Date/Time: 3 -I I - q I 
I<, 50 

Date/Time: 

I'> Jq ' 
Date/Time: 

Date/Time: 



96 L 477 .. ?B03 

CHAIN OF CUSTODY 

.·. COIIIPloY Contact B.H. FORD Telephone . 509-376-6465 
Date :,:.::· :,: 3 - , , - 9 / l:G}~:q o ~o o 

200-BP-l 
Ice Chest No. Field L09book . • ~ {< 

'' Page ' No • . ·· · (;JH C-N- 4<./6( h~ . If 

:·'·•.· ..... ·: .. 

.· .. ~l~ _tO t· ./ Battelle Northwest/ PNL 325 Laboratory 

BOO F &I 
2, 1L, P, WATER, TOTAL CYANIDE 

Rel lnquished by: ( 
L J) /,JC( Ice r 

Rel inqu-ished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

Date/Time: 

Date/Time: 
19 

Date/Time: 

Date/Time: 

J Ii q ( 

/ {gl./S" 



9613l\77 .28Ql\ 

' 

CHAIN OF CUSTODY 
. ·::;·. :-.:::·.:·,·--

~-~ny Contac:t B.H. FORD Telephone : 509-376-6465 

/ ~~l~· Collec:ted by L • WALICER Date . .· .... ,· .. _._,Jt:. 3 -/ I- 9 I l,tn~:I I '-f 15 

. •• 's~i'~ ~-~-~~ i cos 
.. 

200-BP-l 
-·-·-•:-· .. 

Logbook ~nd:: .• . 1,5. :·, Ice.' Chest No. 
0-o/;/./ 

Field WHC - IV- '-I '-I {, I ·-•·-;-:-:..-:-.·•··-• .-_.-. Page No • . 

~~rk/ /: A//,,,/ 
~ '. .-. 

· Sill of Lading No. ,,,vU Offsite Property No •.. ~w 
-: ·• 

4/L~ _Method of Shipnent 

ShipPecl to Battelle Northwest/ PNL 325 Laboratory 

BOOFGJ 

2, lL, P, WATER, TOTAL CYANIDE 

Relinquished by:/4 

L, D, /,Je</b:r 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

·, 

Received by: 

Received by: 

B01=-009 

Date/Time: 

Date/Time: 

Date/Time: 

3-11-91 

1700 

18 

J 



96 I 3l\ 77 ... 2805 
@ Westtngnouse . C I ; ..... ,i ·. • . ,: · :- • - . : . .. ~ 

, , ' Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 
, 

12 M../)le,,r :zf * -jf-lector ., Date Sampled Time hours 
. 

Company Contact B l:l Eccd Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

*** BOO f"{;o 1 • 1 L, P w Free Cyanide J/11/9/ 
BOO ;-7 I l • l L, P w Free Cyanide J /11/91 
IA'co 1-=-g-1 // /{. , ;<J J ;::;.e {) (7,..,a vi, ·c1Q. .3/ I/ /'II 
IArnFGJ I / / - . J/ 11/f/ 1 I /(., F /'-e {! ~-~ ,,, , ,?a 

7 

:, 

Field Information•• 

Special Handling and/or Storage 

· Possible Sample Hazards 

" 
PART II: LABORATORY SECTION 

Received by 7~ {") y 
Title 5~fov-- fst~e~ Sc, ~1~f-oate 5 /t?/'1 I I O'lT" 

A 1sis Required 

•tndicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. 

B01-010 
A-6000-406 (05/90) 



9613l\77 .. Z. 06 ,, 

.. . ' 
@ Westinghouse 

Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

.ector Low~ U.<f.Y Date Sampled .3/11/1/ Time hours 

Company Contact B. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested Number Containers 

BOO FGD 2, ll, P vJ Total Cyanide 

BOO r"? I 2, ll, P vi Total Cyanide 
tfoo ;-~/ 2. / I~ ,,o l o~·/ ~/a u,·d~ 

/JooF03 .;?, I c., ,,0 ~ 1n fc;, I /Jv-a;,,, d~ 

; 

-

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LA.BORA TORY SECTION 

RP'~ived by ~ , ~\S~\~ Title S '<' . \?_\'.::St:~\<.C_\\. Sc..\ E~\\~ate ~ l \~ /~ i 
A. ~,ysis Required "'T'C:::> ~ \....__ c_ '- ( ~ ~ ' \) E 

*Indicate whether sample is soil, sludge, water, etc. B01 :...Ol.1 
••use back of page for additional information relative to sample location. A·6000-406 (0SfJ0) 

_j 



,. 

( 

( 

96 ! 3l\ 77 .. 2807 
PNL-AL0-051, Rev. 0 
Exhibit 1 
Page I of I 

SAMPLE RECETPT FORM 

Delivered by: 'Dv.s"h., 'By1"""c.-~~V"' 
I 

Received by: l(, H · ?o o l 
Date/Time :_3_/_l 'J_} q_/ __ l_"f_o )_" 

Customer Sample Number(s): 8 oo FG-o 8 o~ F7 / Rao F 81 

ALO Samp 1 e Number( s) : 9)- ?. 3q (;, '11-?: '3 q 7 'f J - ;ts7-g 

1. Customer Chain-of-Custody Fonn: Present X Absent ___ _ 

2. Additional Shipping Fonns (list): 

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

Present 'A Absent ----
If Present, Condition: _l__....v, .... t .... a .... c-__ 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-AL0-051, etc.) G-~ c__~,hM T~ ;2,)0 (, 

J 

6. Condition of Sample Vials. 

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-012 



.. 

96 I 3ll 77 .. 2808 
,. 

-
SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

Delivered by: ~\JS'"):'-/ ~()\C..'t-\E~ Date/Time: 1 / \ 3 /q \ 'J.:l..\O 

Received by: ~' Qa~~ I "-l.S 

Customer Sample Number(s): (;.fuR;--~ 
ALO Sample Number(s): °\ \ -')..s'1 (, 

1. Customer Chain -of-Custody Form: Present ✓ Absent ___ _ 

2. Additional Shipping Forms (list): 

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

Present ~ Absent ----
If Present, Condition : ____ \_w_·_, _~_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 
~ c.... 

6. Condition of Sample Vials. 
0~ 

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

8. Resolution of Problems or Discrepancies. 
Qj:::-

RETURN COHPLETED FORH TO PROJECT HAHAGER 

B01-013 



Cl6l~u77 ":IOQQ 
j Kj Ir .. ,1(.\ .I 

CHAIN OF CUSTODY 

J~oy _Contact . B.H. FORD Telephone oi:f . -. : 509-376-6465 
··.· ... 

\ saiq)le Collected by ••· L. l,IALICER 

200-BP-l 

WN L - IV - 9 Lf fo f / pg. 15 
. :::-·:· :- •·:::·.-: 

• Remarks 

Offsite Property 11JJ ,,,._.,, / /'(" 

Battelle Northwest/ PNL 325 Laboratory 

BOO f F 7 

2, 1L, P, WATER, TOTAL CYANIDE 

I 1'- I 1 _;A.t .. .,. ~ ~.,.. - Io(,., 
J 

Relinquish 

Relinquished by: 

SAMPLE IDENTIFICATION 

-. 

Received by: 

Date/Time: 

Date/Time: 

Date/Time: 

3, qr 

180-0 

/'13?.-

}, C\\ ~:.1.0 

Date/Time: 

t:7~ · ~ I - '-/ L f°''f L\)fft~ R~ Joi.o 

.J) 2. - \ L. 'r ~ ~ C"'-1 

B01~014 



CHAIN OF CUSTODY 

509-376-6465 
L. Ii/ALICER 

200-BP-l 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F5 :2. 

2, 1L, P, WATER, TOTAL CYANIDE 

-. 

Relinquished by: Received by: 

Relinquished by: Received by: 

.. 

Date/Time: 3 S q I 
Ii I 5 

Date/Time: ,~,9. \ 
Date/Time: 

Date/Time: 



9613ll77 .. 2811 

CHAIN OF CUSTODY 

:c~_contact B.H. FORD 509-376-6465 
L. WALKER I ZI 5 

200-BP-l 

-: .. ·: .. ·.· · ..... . 

= Methoi ot. sit i i:ment -.•. ,.·. · 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f {,]._ 

2, 1L, P, WATER, TOTAL CYANIDE 

.. 

CHAIN OF POSSESSION 
A 

Received b~ ~,Q,./ 

Date/Time: 
~ J--+ q, 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.::.016 



)1~=.{ttie~til~: : .·.·•··•··•· > 
>:.\{:":..:,•,••.==:: .. ,: .. -.-•· 

·•:.:.. :.}i: 
.-: .. _: .{{}= 

CJ6 13u77 ?0\7 J . ij '• f 4 I ·~ ~ \~I r.. 

CHAIN OF CUSTODY 

B.H. FORD 
-

-:- •.·.•.•.•.· ·,•, 

·•·· Field .Logbook and !{ :• 
Page No. ·· · · · ·. · ······ · 

/t/ lrf Offsite Property No~ :. 

509-376-6465 

3 ; ·(:, /q r 1::lri;;;'.1 t 4 tr s 

?~'.t~ to '/ · Bat tell e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F (,5 

2, 1L, P, WATER, TOTAL CYANIDE 

Rel lnquished by: Received by: 

Relinquished by: Received by: 

B01-017 

Date/Time: 3- (;,- CJ ( 

/75" 

Date/Time: 
-=,/,-I" 
Date/Time: 

Date/Time: 



:::;:~=hii!f~tj~'i::/:::II;!':I:1:} a·. H. FOIUl 

::~=~~l~'~:~t;~;::~1
::
1
::: L. llALKER 

BOO f F7 

2, 1L, P, llATER, TOTAL CYAN IDE 

1
1

1'-11 v'a.:J._~ ~"""-/of.-

Relinquf1hed by• 

Relinquished by: 

Rel inquished by: 

CHAIN OF CUSTODY 

SAMPLE IDENTIFICATION 

Received by: 

Received by: 

B01-018 

Date/Tl•: 

Date/Ti•: 

Date/Time: 

Date/Tf•z 

3, qr 

,icro 



CHAIN OF CUSTODY 

) :~ Contact B.H. FORD Telephone :. · . ::/\( 509-376-6465 

L. WALKER 
' 

200-BP-l 
. . . . ... 

Field .Logbook and 
Page No. ,., ·: :<:,, .,, ···· 

Offsite Property No~ 
. 

' ~ethod., of Shi ?Jlfflt ·.· ///~ 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO FF 7 

1, 1L, P, ~ATER, FREE CYANIDE 

..._...,_~1 '~£--,•~Q -1,r,-;..,• ,..J.(:.,.,_,,.,.~-,e,1i "'.'":"":-=77T'Z- f'//6 
)( I • ) vvU I C • J I\ ~( - IV b J/;,/ F/ 

CHAIN OF POSSESSION 
Relinquished by: 

L D Wee l [<..e,-

Relinquished by: Received by: 

Relinquished by: Received by: 

B01~019 

/ oo-o 

Date/Time: 

Date/Time: 3-7-4./ 

Date/Time: 

Date/Time: 



CHAIN OF CUSTODY 

· Telephonct :)', (::<: 509-376-6465 

F.jeldL~~i( :~ . /· WHC - N- 'flft I /p9. Is ··••Page No •.. 

. . :. ·_:. 

Bi\l • ~f Ladl09 No ~ . 
. .. _.· ..... . 

/V" /A Offs i te Property No • • 

Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO Fl. 5 

1, 1L, P, ijATER, FREE CYANIDE 

CHAIN OF POSSESSION 
/~ /, J..,VA . ...,.::,~.,..~--"' 3-~-4/ Relinquished by: r~ Received~~ Date/Time: 

j. , T> • i,J,-./ K C'. r 1755 
/~,e,-r....-... ,,. 

Received by1/~ fa-cr5( Date/Time: 3-7-Cf/ Rellnqu/~ -~ I 51,,v 
R~linquished by: Received by: Date/Time: 

Rel lnquished by: Received by: Date/Time: 

801-=-020 



9613l\1 7 .. 78 \6 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
L. \JALKER 3 / 6 / q I 'Tj~( i 2. IS 

WHC.- N-'!'(6/ 

· ·•.-·-•.,· 

Offsfte Property !i<>A 

Battelle Northwest/ PNL 314 Laboratory 

BOO f b2. 
1, ll, P, \JATER, FREE CYANIDE 

Relinquished by

/.. 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Recei~Y._: ~ .._ 

Received by: 

Received by: 

B01.-021 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

3-7-'f I 
JS<rD 



9613L\77 .. ZB\7 

CHAIN OF CUSTODY 

::_f:~{Contac.r •••• B.H. FORD 509-376-6465 
3 - 5 - 'l I }t,;;\ Io 2 o 

W/-IC -N - L/'-/6 / rs • 1'-1 

Offsite PropeFty•iJ(} 

f;~jwed to . . Sattel le Northwest/ PNL 325 Laboratory 

BOO F 5 ,Z 

1, 1L, P, IJATER, FREE CYANIDE 

Relinquish 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

Received by: 

Received by: 

Date/Time: 3- S- - q I 
/7 I~ 

Date/Time: 

Date/Time: 

Date/Time: 



, @ Westinghouse . I ' "' i . , ·. • -~·· : , . • - ~ ~ 
.. . 

SAMPLE ANALYSIS REQUEST . , , 
· - Hanford Company 

PART I: FIELD SECTION 

ector '- 1,/4;!4v Date Sampled *~* nme hours 
-

Company Contact B l:l Eccd Telephone { 509 } 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

~*~ 
BOO/'f'~ l, ll, P w Free Cyanide __;; 'S/9/ 

BOO rt 2- l, ll, P w Free Cyanide 3/4/'II 
/}t),tJ//4 7 1, /L / ~ . t,..,/' -- ~--- _-./,; J/thl f-~ 

l3«Jrr? / IL ,, /J u J-::_ , • ,/2 - - . /. 3/t,/f, 
-p 

e: 

Field Information .. 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART II: LABORATORY SECTION -
,. - ·eived by,Jlu} ~ Title S, ... ~ /<AJ· -~o., s-c.JJ Date '3)7/1 J 
,...,alysis Required 

•indicate whether sample is soil, sludge, water, etc. 

\ 

·•use back of page for additional information relt"olsa~cation. A-6000-406 (0~0) 



, , ,, @ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

ector Date Sampled Time hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample* Analysis Requested Number Containers 

BOO rf:Z 2, ll, P ~, Total Cyanide 

BOO r, 2.. 2, ll, P ~, Total Cyanide 

.6&o .,.c (,, < z, / L, /J ?--/ '/c:r-/2 I r'va»i~ 
/2'0D /"F7 :J IL/ ,LJ J 1o.J~ I f?,,a: '4'; d-e 

7 

'.: 

Field Information** 

Special Handling and/or Storage 

Possible Sample Hazards 

PART 11: LABORATORY SECTION 

Rr- .. ived b~;__ ~ Title 'S '• ~'S "S::-\ ~1:--l.\\ s, Date ~ I-:\- IC\ I 
I 

A .... ,ysis Required TO~~ C.N 

*Indicate whether sample is soil, sludge, water, etc. B01.-024 
.. Use back of page for additional information relative to sample location. A-6000-406 (05190) 



q{.; r~ll7? ?~\?n 
... . @Westlng!IOIJSe . . ·• ·· . . •. . I • . , ~.:- • •• :• ~~~ ... ;;; . -

L ., · - . Hanford Company SAMPLE ANALYSIS REQUEST 
.. . 

PART I: FIELD SECTION 

'leaor L. D. Walker Date Sampled 1(__,t_'l t Time /OO'b hours 

1.ompany Contact 8. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

sooFF7 1, 4L, p w Ru-106 
1 11 p T"'+,.1 r .... -~~- ,... . ,. ,--~~ ... ,P~ 

n ., - ...... . -- V~w w- ;/-., .. 
,r '/ 

" 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

. - ,... PART II: LABORATORY SECTION 

Received by --f"R~~J Title Sr:~ pu. Date Y-z/'Pt ,_ 
{JJ. -Lol J.. ,sis Required 

•indicate whether sample is soil, sludge. water, etc. 
••use back of page for additional information relative to sample location. 

B01-025 
A·6000-406 (05190) 



-
.. .. 

, , 

.. .. 

96!3Y77.22ZI 

SAMPLE RECEIPT FORM 

Delivered by:_f,___H _ _._i$........,u .... f_d_.t:l......._ ___ Date/Time: 

E , A Lepn( 

PNL-AL0-051, Rev. 0 
Exhibit l 
Pagel of l 

Received by :_ ....... __..q: ___ 
1
_~ ____ _ 

Customer Samp 1 e Number ( s) : _·_B...::;__o_o_F.:,__~;__]J,--_________ _ 
ALO Sample Number(s): ____________________ _ 

1. Customer Chain-of-Custody Form: Present / Absent ___ _ 

2. Additional Shipping Forms (list): (µft'- s~~AvtD.1-r~tr ~J 

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

Present __ ✓ ___ Absent ___ _ 

If Present, Condition :_~Q..:;.;__(;:..__ ____________ _ 

4. Sample Tag(s) ID Numbers 
or on Sample Vial. 

Notes: 

stody Record 

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

IJ~ 
6. Condit~on of Sample Vials~ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. ' ))uk : <sore..c.(I~ ~ ft. /oC... "3/ to/9t@ I b Cb 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01;_026 



( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by:Dv(stv e~+c...l .QA. 

Received by: Ka d r ti~ Pee) ' 
Date/Time:_?_/ ...... 7_/_q_J __ IS-_c.rO_ 

ALO Sample Number(s): ____________________ _ 

1. Customer Chain-of-Custody Form: Present_7' __ Absent ___ _ 

2. Additional Shipping Forms (list): 

3. Custody Seal~ an Shipping and/or Sample Containers and their Conditions. 

Present )<. Absent ___ _ 

If Present, Condit i an : __ ~ _ __._ ____ cj:__.__, __________ _ 

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-AL0-051, etc.) ~ cvvd lh;.__ T=-/,S-oc 

-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 

B01-027 



.. 

.. 

96 •3UT1 ?O')l 
J f f, / • ,1, d 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by: \)\.)S,'-j ~\TTC..\--\t=&,, Date/Time:~/-:,-; /C\ \ 
Received by: j. RaQ,(s \ "-.l S 

Customer Sample Number(s): ~WF~ 2-

ALO Samp 1 e Number ( s): C\ \ - \ ~ 2:i. 

I. Customer Chain-of-Custody Form: Present 

2. Additional Shipping Forms (11st): 

~ Absent ___ _ 

-\~2.,_0 

3. Custody Seals on Shipping and/or Sample Containers and thefr Condftfons. 

Present ~- / Absent ----
I f Present, Cond I ti on : --'-'-~--' __ C.:_.,-._\..._-__________ _ 

4. Sample Tag(s) IO 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 al refrigerated temperature). 

0 f=- ~ ec.,... 

6. Condition of Sample Vials . 

0~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 0 ~ 

8. Resolution of Problems or Discrepancies. 
c:) ,.==:::-

RETURN COHPLETEO FORH TO PROJECT HAHAGER 

801-028 



CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 

Fieldl.~~{: ,id{ 
Page No; :. · wN c - N- '-flu,, 

Offs i te Property liJ/ j 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F5~ 

2, lL, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished~~~ 

Rel lnquished by: Received by: 

Rel inquished by: Received by: 

801-029 

3-S-q I Date/Time: 
1115 

Date/Time: 
'1/bl9 \' 30 

Date/Time: 

Date/Time: 

. I 'I 



,, 

.~ethod of Shii:,ne,tt 

.Shi~ to ·. 
. .· .. •:•'.::•:.-.·. 

BOOFF3 

Q6 I 'ZLIT'i 10~,s. 
i ~~Jll/ .. t.,m ...... 

CHAIN OF CUSTODY 

B.H. FORD 

L. WALKER 

200-BP-l 

SAMPLE IDENTIFICATION 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: Received by: Date/Time: J - S-· 'l / 

J. , D. u.k ( et r _ -? __ ~ · 17(0 

--J • ~(; ~B \ ~ Date/Time: 

IS I:>-

~/619, \!~u 
Relinquished by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-030 



Westinhouse Hanford i b 
Company CHAI JF CUSTODY 

Corr.pany Contact ___ 13_._H_._F_u_rt/ ____________ Tcleohone __ 5_o_<f.:... -_3_1_'1_--...:6:...'f.:..;0::....::5~-

ple Collected by __ L_, __ D_._W __ 4 ____ 1 _k __ t_r _____ Date --'3--'-/_1.,__,_(_q.:...·.:.., ___ Time __ /_I _o_o ___ _ 

$. le Locations-------------------------------~----
Ice Chest No. ____ )l_/_'4-T ___ o_v1 ___________ Field Logcook anc ?age No. W H C - N- ~~(,I . / 3 

1 Remarks _____ .......__/_,,1 _____________________________ _ 

!'Lt. /\/U t).ill of !..acing No. ___ .A./----._.7 __________ Offs~0 roperty No. ____________ _ 

\ .'v1e!hod of Shipment _ __.6/......_""-""__,;cl;....__c/c;_c>_l,_..,,...;e_,,,,,. ________________________ _ 

! Shippee ,o ____ __,_(?_:;;-v_t:._/_.J.;;;.cJ_6 ___ .;;.~_1-... :; ... 2 _______________________ _ 

Sample Identification 

Bo-of=" '-I 3 
1 I L P l,J c,. t e r- To f ct I C. l1 q,, , ' cP (' ---------=;;;..,i..---+-------.:..---+-- ---------.-, ~---.;..... ____________ _ 

-, 

Chain of Possession 

Relinquised by: /.fa. 
/,lJ . ker 

Received by: 'l • ~a~~\ \..J~ 

: Relinquised by: 

1ised by: Received by: 

B01-031 

Date/Time: J- <(- q I 
I 710 

I Date/Time: 

I 

I Date/Time: 

I 
.l.-0000-407 (07189) 



•' 

... . 

:c.~vcontact =:-:· B.H. FORD 

BOO F S-8 
1, 1L, P, IJATER, FREE CYAHIDE 

Relinquished by: 

Relinquished by: 

CHAIN OF CUSTODY 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

801-032 

Date/Time: 3 - 5 -'i I 
/115 

I 

Date/Time: 3) ,/ 1} 
13/) 

Date/Time: 

Date/Time: 



.s~ .Contact B.H. FORD 

200-BP-l 

BOOFF% '-f 
1, 1L, P, ~ATER, FREE CYANIDE 

Relinquished by: 

Relinquished by: 

/~ 
Relinquished by: 

Relinquished by: 

CHAIN OF CUSTODY 

Telephone_ 509-376-6465 
Date •· 

15/S 

tvHC- 1V- Cfl/6 I P9 . l<f 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received by: 

Received by: 

B01-033 

#-y- Date/Time: J s- 't I 

1,10 

Date/Time: 3/ &, / 9 )I ,... 
31::, 

Date/Time: 

Date/Time: 



Westinhouse Hanford 
Campany ·----

CHAI ;f CUSTODY 

J g ,Y~/ !1 JI 5 / / Company Contact ___ -z:= __ ,t;,,, _____ Q.-.. ... rr ...... ~-~-'c" ________ Telephone ____ t'---_,;s.k:-.~.:....:~:.:f":..._ __ _ 

pie Collected by ___ t! ___ ¼;;......;-"'.(~t'<'-~_,,,,. ______ . Date _ __.J ..... (........,</.._/_f.._1/ ___ Time /(tJ o 
s.. le Locations ________________ ,_..;. _________________ _ 

!ce Chest No. __ __._.__ ____________ Field Logbook ana Page No. 

Remarks ____ ;...,._._ _______________________________ _ 

l).ill of ~acing No. ---~A/~-j_yf'--------- Offs.!!:,_Property No. -----'-A./:.::;.../_,1-______ _ 
\ Method of Shipment __ ,...#_-_. _J_c-l_e_/_,v_-e_/ _________________________ _ 

1 Sh ipped to _____ ,o._',,J_t.._/ _J_1'-l_b_1t1.,..,_ __________________________ _ 

Sample Identi fication 

Bou F"t 3 

I I L 

Chain of Possession 

Relinquised by: //~ ~ Oatemme: .3- 'f-Cf( 

/ , 1) . Wa f k e r 1710 

Relinquised by: Received by: I Date/Time: 

I 

ktell' ·ised by: Received by: Date/Time: 

'4•6000~7 (07189) 

B01-034 



96 I 3l\ 77 .. 2830 
@ Westinghouse ·. I : ,. •. ; · . .. ,· ,. ' - . . \ . ~ . SAMPLE ANALYSIS REQUEST 

" •' Hantord Company 

PART I: FIELD SECTION 

'lector ;!., u/411~,<!,y" Date Sampled 7(- ,x- ,>I-- Time 
-

Company Contact 8 !:l Eox:d Telephone ! 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO ,FJ'f 1 , 1 L, p w Free Cyanide 

BOO ;:: ;::-t/ l , l L, p w Free Cyanide 
A - ,-:, 

•v--'/ /U 

t)()OriJ I I /L , ;:J J /ree {t0\_,,1~-e 

> 

Field Information•• 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART II: LABORATORY SECTION 

Rel'.P.ived by / CJ y'.}v-:,-Jc Title ~IV\. ~~J,,. Sc, J~ Date . 
A tsis Required 

•indicate whether sample is soil, sludge, water, etc. B01-035 
••use back of page for additional information relative to sample location. 

. . 

hours 

-x-~ -Jr 

:J/,/7'/ 
.J/5/f'/ 

}/?/,/ 

. 

'3.1.2 L 'fr 

A-6000-406 (0~) 



., .. @ Westinghouse SAMPLE ANALYSIS REQUEST - Hanford ~mpany 

PART I: FIELD SECTION 

~ctor L d.11Le/" Date Sampled ..t.--x-* nme hours 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample- Analysis Requested Number Containers :i- ;)f-.Jf 

B00r5~ 2, 1 L, P ~, Tota1 Cyanide J/.5; 7/ 
B00r/:J 2, 1 L, P H Total Cyanide J/f/f"/ 
/J~oRJ <; /t/,i:1 tc/ /o ]7). / ~et .., I~ .J/o/?/ 

-

l 
I 
I 

. ' 
I 
I 

I 

Field Information•• I 
I 

Special Handling and/or Storage I 
I 

I 
Possible Sample Hazards 

I 
I 
I 
I 
I 
I 
I 

PART II : LABORATORY SECTION I 
· eived by'b--. ~ Title-Sr. ~ s~ Date::> k;; f q \ I 

Analysis Required TO\°Pn_ c::.. '-( p.._ "-l \ 0 t:... 

*Indicate whether sample is soil, sludge, water, etc. no.1~0:.Hi 
••use back of page for additional information relative to sample location. A-6000·406 (05190) 



( 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: ~\A)~j If \,(le.~ Date/Time:_1 __ )_o __ / ..... ~J _______ /?_I_--;-__ 

Received by: }(.. H, Pou) 
Customer Samp 1 e Number( s) :_f3_o_o_F_11_3 _______ 8_C10_F_S-_? ____ E_co_1_=-J_=_LJ_ 
ALO Sample Number(s): 'fJ-~J'l,~ 9-t- /80'-/ c/1-180~ 

---,:"'f!lp~...,.J .... q--,--------------------

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

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

Present X Absent ___ _ 

If Present, Condition: ~-------------------
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-AL0-051, etc.) A, o, \C, T~ :- lj,ooc_ 

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-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

De 1 i vered by: ~t__) ~:t::Y \S. ~Et-- Date/Ti me ;s_....;/ G;;;._,;_R_,:_.i..\ __ \ _~ __;~c.,_o 
Received by: ~ • \<.O~Ss) b,,) Si 

Customer S amp 1 e Number ( s) : -==~:+=,..,:g--=f-:.....__4._3...__"-l --=B::;...r/J~~:....F-,____,$B-.,;:,,.__"T'", _i...;.r!)_(/;..,_;,.~-~~4_.__ __ 

ALO Sample Number(s}:_9--l,.....;\--__,;_\~..:;;;.G...;;;:._~'-----S...:-:.\_-_\;...;:~=-C)~~..-...-~_;._\_-__,;,_\ ~_CJ_~_ 
/ j 

I. 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 / /\bsent ----
If Present, Condition: __ \_~_:Tf\ _____ C..:_r---_\ ___________ _ 

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). 

0~ ,c)~ 
6. Condition of Sample Vials. 

a~ 
7. Verification of /\greement or Nonagreement of Information on Receiving 

Documents. 

8. Resolution of Problems or Discrepancies. 

0 t::_ 

RETURN COHPLETED FORH TO PROJECT MANAGER 

B01-038 



CHAIN OF CUSTODY 

Ice Cl;-e,t No. 

Offsite Property NQT/ 

sht-~ to Batte 11 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO f"f '1, 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01~039 

Date/Time: 3 'I q I 
17 / 5 

Date/Time: 
"JJ-

Date/Time: 

Date/Time: 



., 

CHAIN OF CUSTODY 

. Telephone.'. ) : ')( 509-376-6465 

200-BP-l 
.::=::::: :::"::: .::=::::::.::: . .' :: . 
·":tce:'.Cheat :· No~" 

.A//4 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO FY q 

2, 1L, P, ~ATER, TOTAL CYANIDE 

Date/Time: 
17 IS 

\ '{-"2.. 0 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-040 



t16 1 ·.u.11'·1 7026-
./ ~ .J I I . 1~1;.1 

,, ··@westlngnouse 
- Hanford COmpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION -
C"'uector - Date Sampled Time 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOOR~ 2, 1 L, P ~, Total Cyanide 

BOO ;:''-/CJ 2, 1 L, P ~, Total Cyanide 

Field Information•• 

Special Handling andlor Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

:ived~. \l . ..Q ..() ......... ~ Title':,'(' _ ~ ~'Sr·-~:-~ 
I • ":---) 

9::,,D,~ - ~ ~ uate 

Ana ysas Required \CJ~~ c~ 

•indicate whether sample is soil, sludge, water, etc. 801-041 
••use back of page for additional information relative to sample location. 

hours 

3 ,~ ,~ \ 

A-6000-406 (05190) 



96 ~ 3477. ')ff l 

CHAIN OF CUSTODY 

/c~'cont1ct ·:;, B.H. FORD 

. .-.•,•:•,•-•:·.•,-...... · 

fs~i'~L~ati~::t' 200-BP-l 

Shfpped, io ., ,:,'\ Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO F4f; 

1, 1L, P, \JATER, FREE CYANIDE 

... 

CHAIN OF POSSESSION 
Relinquished by: Date/Time: 

J.,D . ~C<{Ku-

4'r Received b~f-)~ Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01=-042 



CHAIN OF CUSTODY 

£~ny .Contact B.H. FORD Telephone ·· • .•· .. · .•. •. 509-376-6465 

200-BP-l 

'/JJ/fC-N- l.{L{(?( / PCJ· 13 

}Remarks > 
.•,• 

Silt o(bding No~· ·. Offsite P~~rty No/ 

~~ipped to •· •·•··•·· .. Batte 11 e Northwest/ PNL ~ Laboratory 

BOO F1-tq 

1, 1L, P, ~ATER, FREE CYANIDE 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 
/7', . 

Received~ 

Received by~ f ~ 
Received by: 

Received by: 

B01-043 

Date/Time: 3 'I q I 
I 7,J.O 

Date/Time: ~/S/'t f 1 't
0
~-

Date/Time: 

Date/Time: 



\ 

9613477 .. 2839 
@Westlngtlouse · . ,. I ; ' ~ ..::- ·. . .. ,: -~ . .. - . : ·. -~ .. . SAMPLE ANALYSIS REQUEST . , 

Hanford COmpany 

PART I: FIELD SECTION 

!ctor Date Sampled nme 
. 

Company Contact B I;! Eccd Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO r"'IC:, 1 , ll, p w Free Cyanide 

BOO F19' 1 , 1L, p w Free Cyanide 

,. 

Field Information•• 

Special Handling and/or Storage 

Possible ~ample Hazards 

PART II : LASO RA TORY SECTION 

P-'"eived bv% {) ~~ ,.. Title ~,..tr\. RsirQ.D.~ Sci~ Date 

- .,ilysis Required 

•tndicate whether sample is soil, sludge, water, etc. 801-044 
••use back of page for additional information relative to sample location. 

hours 

'J/S/1J 

A-6000-406 (0SJJ0) 



( 

\. 

SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by :_~ ____ s T_--J-+--__,;;.8_.;'-(_'t_c._k_~_v-___ Date/Time: _______ _ 

Received by :__._K .... o..._r_).....__H....__-_p._(;) __ o_._] __ _ 

Customer Samp Te Number( s) :_B"""oo __ F__,;,Y_;~_;_-.:...._ ___ ...,t?'-o_o_F_'-l_t:t ____ _ 

ALO Sample Number ( s) : ___ 9_1_-_) 7 ___ &_7;.__ _____ GJ_J_-_/ 1_8_f ___ _ 

1. Customer Chain-of-Custody Form: Present __ )<._ Absent. ___ _ 

2. Additional Shipping Forms (list): 

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

Present ___ ><-__ Absent ___ _ 

If Present, Condition : _ ____,½...,;.,.....i.......;d-:a:;..;.. ___________ _ 

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, temperatyre ~f samplereontainer as defined in Section 3.0 in 
PNL-AL0-051, etc.) ~ CI.Md,tt~ J- ~,ooc... 

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 

801-045 
----· -------



.. 

SAHPLE RECEIPT FORM 

· PNL-AL0-051, Rev. O 
Exhibit 1 
Page 1 of 1 

Delivered by: \)\.JS\'7' \s\...)TC.\-\€,~ 

Received by: ..:) , ~()~~1 \-..l~ 

Dute/Time:~/~ 19 \ \ 4-:1._a 

Customer Samp 1 e Number ( s): -!..:~:Lcb=-z:¢=---~--:4:._(::,=-----=~=C/J~¢~F.;__4-~9L.-. ___ _ 

ALO Samp 1 e Humber ( s): 9 \- \ 3: <a --=t- 9 \ - \ -=t-8 <?, 

I. Customer Chain-of-Custody Form: 

2·. Additional Shipping Forms (1 isl): 

Present I\, 
' 

Absent ___ _ 

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

Present __ ?\-.__, __ J\bsent ___ _ 

If Present, Condition: _________________ _ 

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

Noles: 

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

~00 \Ge, 

6. Condition of Sample Vials. 
0 . \::::.. 

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

C) k_ 

8. Resolution of Problems or Discrepancies. 
0\<-. 

RETURN COHPLETED FORH TO PROJECT HANAGER 

801-046 



CHAIN OF CUSTODY 
.. ·.·.··•.•:•.•:·:•.·.-.-.. ·•· ... ·.·.-.-- · .-.... ... · ... . . :,· . ::-,,·-. 

::1~~ )@\rl,~;:::::iii::::::f !: a.". FORD 

SAMPLE IDENTIFICATION 
BOO FIi 

2, 1L, ,!J IJATER, TOTAL CYANIDE 
!,v J/f'/fl 

1/ftL, P, Wc..ter-> R~-/Ob 

CHAIN OF POSSESSION 
Received~ 

Relinquished by: Received by: 

B01::.047 

Date/Time: 1./l 7 q ( 
1745 

Date/Time: 

Date/Time: 

1500 



800 OL'-( 
2, 1L, P, WATER, TOTAL CYANIDE 

Relinquished by: 
L, u. Wo: {{<er 

Relinquished by: 

Relinquished by: 

CHAIN OF CUSTODY 

509-376-6465 

Offsite P~operty N~~} 

Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

Received by: 

Received by: 

B01-048 

Date/Time: 

Date/Time: 

Z/2', I 

/l,'15" 

"?:. / 4 I<; \ 

Date/Time: 

Date/Time: 

I I 3 o 



Q6 13LIT' ?Olll\ 1. ~ .... ,, / ., l~I 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
L. ~LKER o~te .· ... 

200-BP-l 

WHC - N- 'l'I 6 I PJ. 9 

SAMPLE IDENTIFICATION 
eoofO g 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

L,'D. 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01~049 



9613~77 .• ZSL\5 

CHAIN OF CUSTODY 

:.:c~ny'Contact ·' B.H. FORD .. :.::_: •. =::::.+::. . .'_ ... 
Telephone .. ,,<,(., . 509-376-6465 

W I-+ C - N - lf lf 6 I /P'J . I I 

:sh1~:t~ : > Battel 1 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO FIi 

2, 1L, ~J ~ATER, TOTAL CYANIDE 
Mv .Yf'/f/ 

1/ifl, P, Wc..teri 'Rl.l-/Ob 

CHAIN OF POSSESSION 
Received~ 

Relinquished by: Received by: 

~ Date/Time: 1 2 7 '< ( 
(7'{5 

Date/Time: 

91 \ \ 

Date/Time: 

•) {<t!.G!-,-../ I - 17-~/4.-1#.a.f, Ru-1•' Aw-fr<,:,~ 

~) k~cQ ~ l \ L-~ ~ \~~ ½~~ 
801-050 



9613~77 .. Z8L\6 

CHAIN OF CUSTODY 

509-376-6465 
. ,. . .. 

L. WALKER . Date .· 

Field Logbook: w :•::{/ ·w H C - N- 4 4 b ( /P.9. II Page No~ . · · ·· 

Offsite Property.N~t ,{ ,,v }.,,,.., 

Battelle Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOO F IY 

2, 1L, P, WATER, TOTAL CYANIDE 

Relinquished by: Date/Time: 
J.,D. 1,,Vct(l<er 

Date/Time: 
-:, I-+ /9 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801~051 



CHAIN OF CUSTODY 

509-376-6465 
Jf,.;;i .......... ·.·.·.·-.:-:-·- / 2. 3 O 

IJJl-f C - IV- Lf!./6 ( py. I I 

SAMPLE IDENTIFICATION 
BOO i:-~ I 

2, 1L, P, WATER, TOTAL CYANIOE 

Relinquished by: Received Date/Time: 2 17 q ( 

L, I 7 °!JO 

Date/Time: 
;:,/ 19 \ 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01-052 



CHAIN OF CUSTODY 

:~~; Cont~ct B.H. FORD · Telephone , .. ••· ):· 509-376-6465 

200-BP-l 

~ ·I :J. ·' 
· Field Logbook and 
Page No. :. W/-fC-11/ - '-/'161 /r1- 12, 

ell L, ~f .Ladfng No . ,,,JJA Offs i te Property ~O~• . 

. :·,• -·· 

sh ipped to Batte 11 e Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 
BOOF Jo 

2, 1L, P, WATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Date/T ime: 

163 o 

Date/Time: 
6 J 4-

Relinquished by: Received by: Date/Time: 

Relinquished by: Rece i ved by: Date/Time: 

B01-053 



CHAIN OF CUSTODY 
. . . . 

Telephone/ 509-376-6465 
:=·. :-;f=lif:/2··'. .. -: ····· 2/ir/c,1 l:IJ~I ,z1 o 

200-BP-l 

Field L~boolc ~rici :J: 
Page . No~ • · · ·• ·· · ·· Wl-fC- N- 4<.f 61 fag.12 

; ·.:· · ........... , ... ·. 
Off&ite PropertyN9~,: 

· .. :::.,;.>,/ .. 
; ~~ifiped ·.•,· .•• :>,. Batte 11 e Northwest/ PNL 325 Laboratory 

BOO F 3 3 
2, 1L, P, ~ATER, TOTAL CYANIDE 

Relinquished by: 
J.. µ. 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

CHAIN OF POSSESSION 

Received ~h 

Received by: 

Received by: 

801-054 

.z. .z.r c,1 
Date/Time: 

Date/Time: 
';>/4 {C\ \ \\ ')') 

Date/Time: 

Date/Time: 



9613L\77 2850 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
ll.f 3D 

•· Field 1.~~" 
Page No • .. ❖ WNC - N- '-1'-lbf PCS· 12 

:$iiiPf>ed to •··•· Northwest/ PNL 325 Laboratory 

SAMPLE IDENTIFICATION 

2, 1L, P, ~ATER, TOTAL CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

t.P . W"ll<.~r 
Date/Time: 

Relinquished by: Received by: Date/Time: 

, Relinquished by: Received by: Date/Time: 

B01-055 



CHAIN OF CUSTODY 

>g~;,~ontact B. H. FORD Teleph~./':: · ·'.<'· 509-376-6465 
•.•. ·... . 

(S.~le(collected by L. IJALKER 

· Field L~~k ~ ,/? · lJ H C - )./ - lf '-/ 6 ( /pa . /2 Page No. -'"·''''·"· ... ·· ..... / P :J 

··•·~&m1rlia:··· 
. . .. 

Ji\{;t0

Lidi~ No, :, 

·'·· Battelle Northwest/ PNL 314 Laboratory 

BOO F 3 {;, 
1, 1L, P, IJATER, FREE CYANIDE 

Relinquished by· 
t,D. kb(f<er 

Relinquished by: 

Relinquished by: 

SAMPLE IDENTIFICATION 

Received by: 

Received by: 

B01-056 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

2.-2-8-qf 

It, 3 0 

3/'1 )'fl 
/IID 



96 I 3L\ 77 ~ 2852 

CHAIN OF CUSTODY 

B,H. FORD 509-376-6465 
.Date . 

200-BP-l 
. •:,;-· ._.:.:.:.: 

·. fi11ld Logboof aoct 
', Page No.·::.·. w HC - N - Cf Cf 6 I f J. I 2-

\stiippedto Battelle Northwest/ PNL 314 Laboratory 

SAMPLE IDENTIFICATION 
BOO f 3 3 

1, 1L, P, WATER, FREE CYANIDE 

CHAIN OF POSSESSION 
Relinquished by: 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01.:._057 

Date/Time: 
2. :li'. q I 

lb3 S 

Date/Time: 1/L/ Jq} 
/IJO 

Date/Time: 

Date/Time: 

--- -- --~ 



CHAIN OF CUSTODY 

·::6=~ny Contact . · .. : .· B.H. FORD 509-376-6465 
.. ;::: .. .:::::-. . .. ·· .·.·. . •.• .-:::::· ............... ·.·.·. · .... :>•.· 

··. . .. ,.;::.:::.:::::.:.:•·.::-:· ··•.·•··•····••·•·••··•··::::'.:: 
-·,:, :-:• .. <<•'.,·,· -·-:• •• ·•·•· ·,•,:;;::-.-;·:•.·:·: //00 

, Ice:, cfres t No~ ,: .. .. . ·'· 
... ,:, .. 

.Field ~ogbook and ::.: / W/1 ( - N - '/'I 1, I ID C/. I~ Page No •• ':::: · .. ... / r J 

:·. ·. :i:•.;_···.·.•.:.:.,:::·:.•·:••:·•: ·.•. ·.· 
Offs i te er:operty ~o~ < 

•: s~ipped ·:: to •c•.:>::·.:··.·· ·•·· 
.JI"/ r-t,,c,, +'/f'/ 

Battelle Northwest/ PNL-3-r-5- Laboratory 

SAMPLE IDENTIFICATION 
BOO F JO 

1, 1L, P, WATER, FREE CYANIDE 

Relinquished by: Date/Time: 2 '2K q I 

L. TJ . (6 3 O 
..... 

furi( :,)'f 'I' Relinqu~,U Received by: Date/Time: 
/JrD 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-058 



CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
•:•·-;,:.•.·, 

L. lolALKER 2 27 qr -:•,.T:j,_.::· U.30 

200-BP-l 

Wl.fc -N- lf'-f 61 P!J- I I 

~~ipped to ·•'.·.··· Battel 1 e Northwest/ 

SAMPLE IDENTIFICATION 
BOO,=~ l 

1, lL, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Receiv~~~ 
~ Date/Time: 2./11/q; 

17 30 

Reli?~: Receiv Date/Time: 3/t>)'ll 
IJ)'o 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

801-059 
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CHAIN OF CUSTODY 

{~~y Contact .. · .. ··•·.· B.H. FORD 509-376-6465 
.::::::;:::::·.-::; .:.: .. :•:•.·.·.··· 

{$a,ij>l.! ;ollected by L. WALKER 
.:-:.;.•,::-:,:/·,:-.;;._::. ... 

:j.i¥{e1Locations ·· 200-BP-l 

eill' of Lading ~o. 
. -.-.. -. 

Offsite Property No . . 

3r7 ,,,,..,., Jr,r.;;,, . 
Battelle Northwest/ PNL -3-2-5-Laboratory 

SAMPLE IDENTIFICATION 
BOO Fl~ 

1, 1L, P, WATER, FREE CYAMIDE 

CHAIN OF POSSESSION 
Date/Time: 

Received by. w f ~ Date/Time: 3)9)q I 
IH) 

Rel irq.ii shed by: Received by: Date/Time: 

Relirq.iished by: Received by: Date/Time: 

B01-060 
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CHAIN OF CUSTODY 
. . 

C~ry)'. Contact .. B.H. FORD 

········::::-:.: . .. ·.· .·'.•.•: :-.·. ·.·.·.· 

--~~~iL~atlected bv ': L. WALKER 

.·. '. c ·'•':. ··.·,:.: .•:;,:C:.:•···::<:;:: 

.Offsite= Property N_at ::: 

Method of Shii;me~~>-

Shipped ta 
,]__/'/ rr;vu J/",1/t/ 

Battel 1 e Northwest/ PNL ~ Laboratory 

SAMPLE IDENTIFICATION 
BOO F II 

1, 1L, P, WATER, FREE CYANIDE 

Received )Z9 Ai:£J:.j'1Y 
Received by: 

Relinquished by: Received by: 

Relinquished by: Received by: 

801-061 

Date/Time: J.. / 17 q / 
/ 7 S-0 

Date/Time: 3}'t)'f J 
1 l)D 

Date/Time: 

Date/Time: 



,, 

CHAIN OF CUSTODY 

B.H. FORD 509-376-6465 
z./z,/f'/ 

Battelle Northwest/ 

SAMPLE IDENTIFICATION 
eDoFO~ 

1, 1L, P, ~ATER, FREE CYANIDE 

Received ~#d.. .J.r_/,,e. Y 
Date/Time: 2 2.6 q/ 

I ~'lo 

Reli~~: Received byJW.. Pex.R Date/Time: 'JNl'l I 
1/D 

. Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

B01.-062 



.. 

CHAIN OF CUSTODY 

B.H. FORD 

L. WALKER 

200-BP-l 

?aitl of Lading No~ Offsite Property wJLr 

shipped to Bat tell e Northwest/ 

SAMPLE IDENTIFICATION 
BOO D L Lf 

1, 1L, P, ~ATER, FREE CYANIDE 

CHAIN OF POSSESSION 

Relinquis~~ 

Relinquished by: Received by: 

Relinquished by: Received by: 

B01-063 

509-376-6465 

I 130 

WHC - N- lf'-161 · P:1- 9 

., 

Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

l/i'- G/ 

,~so 

0 



Oll1U11 ?DCQ @ .t'l,,l\\v!i~•k f,, .... ,,..1 
Westinghouse p 

I : " - . ; ·. - ~. ·• .. . . ~ . ~ .. 

" ' Hanford Company SAMPLE.ANALYSIS REQUEST 

PART I: FIELD SECTION 

""~lleaor L 0./K~ Date Sampled *~* Time hours 

... ...impany Contact B l::i Eccd 
- Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

*~* 
B0Q/)L1 1 • l L, P w Free Cyanide z/zt/f'/ 
B00rt>% l • l L, P w Free Cyanide 2/2t/ 9/ 
l.dm,,..C/1 I / J L/ ,CJ w ,,r,./LJ?t!? e._ - - . A z/2 ?/91 

!3{)1)//4 IL/~ ti/ - ~- .z/2. 7 /f'I J , r/'~a ,.,,,.._,,,~e . 

(foO/cf) L/ 
, 

2/2?/f/ II IL; y::J ,,.-
~-.., ;,,/< / ,r@<I 

d (f(),,r ,Jo '1 IL/ ':# ✓ 
, 

2/22/2'1 F.reP /' c:;z rl', ~ 

aoo;:-.13 I; It, -4 ✓ ,,.-
,r,/'r-e /J"a ,-, 'd'R 2./z?/71 

AoorJ.£ ~ IL/ /1 (A/ h <) R 11✓ 4 n ,,·d-.e 2./zg/9; 

·, 

field Information•• 

Special Handling and/or Storage 

· Possible Sample Hazards 

PART II : LABORATORY SECTION 

Received by 7W, P~ Title S:..-,~ Res.e~ St..\~.J Date ~~ ~,Jr/1.l > . ysis Required 

•tndicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relativt}~O6i)!on. A-6000-406 (05,4J0) 
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' ~-- -@Westinghouse . -· .. I .. '~. ;-,;,.. ·• :,~.:.;, .. ..;:.;,..;...; ;:; .-. 
SAMPLE ANALYSIS REQUEST · - Hantora Company 

PART I: FIELD SECTION --
.lector L. D. Walker I 

Date Sampled r2. I.. 0- Z J f.L - nme 

Company Contact B. H. Ford Telephone { 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO;:'// 1 , 4L, p w Ru-106 
.., , . ,.. w -Tnt::il rt~~.:..J- - - .:..J,., -· I'- I o,I - ~, 

I I -.; -.; \i~ - --

fie{d Information .. 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABO RA TORY SECTION 

f ved by TitJe Date 

Analysis Required 

•indicate whether sample is soil, sludge, water, etc . . B01-065 
••use back of page for additional information relative to sample location. 

. 

hours 

r/"/!Y ..V/PP/ 

A•6000-406 (05190) 



9613l\77 .286 \ 
.. -

@Westinghouse SAMPLE ANALYSIS REQUEST Hanford Company 

PART I: FIELD SECTION ... 
C.ualector ,/ J../4h<.zv - Date Sampled *it* Time 

Company Contact B. H. Ford Telephone ( 509 l 376-6465 

Sample Number and Type of Sample 
Type of Sample• Analysis Requested Number Containers 

BOO D~t/ 2, ll, p vJ Total Cyanide 

B00,,Cotf 2, lL, p vi Total Cyanide 

/.la:>rl/ 2- , /~, >° (/ -;ire,./ t'vav?~ 

o'OOr11 2-- JL/ ,/9 J ~-/(11 !"vn ,,.,,.~ 
.l}()O ,r,J/ 2-. /L, ~ A/ 

,. 
-;-:-1,./ /J .,,.~ - ;.ale 

/5c O ,r .3 0 ~ / L, ~ :,, / Tde.. l /l,/,, ff,d'-e 

vii 
, 

/JoD ,.TJ.3 ~ I L, r' 11if4 I /?J,,, "~de 

116>/"Jt ,-1 IL, >c) 11/ 'Totti.! (7.,~ ff/ ti-'!. 

"'· 

Field Information•• 

Special Handling and/or Storage 

Possible Sample Hazards 

PART II: LABORATORY SECTION 

~- .ived by Title Date 

Analysis Required 

• tndicate whether sample is soil, sludge, water, etc. B01-066 
.. Use back of page for additional information relative to sample locat ion . 

hours 

*~~ 
2/2.t /9/ 
~/z ~/9/ 

2/2 7 /9/ 

z/2? /f'I 
,.;/d)/91 

rJiJc;/91 
~)_t.f'/9/ 

tJ_ /,;J.tf/tJ 

I 

A-fi000-4nFi 1no: ,an1 j 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit l 
Page 1 of 1 

Delivered by: P tf B <.<fe,~ e,

Received by: f fl '--3/>e I 
Date/Ti me :_11--/ i,.;....1/'_9.;.../ _.._)_0/_~_r_ 

Customer Sample Number ( s) =-~B..i...i..;n-lllo:....:t==~/ .,_/ _...;:(:....:6:;,..)...,_ _________ _ 

ALO Sample Number(s): ____________________ _ 

1. Customer Chain-of-Custody Form: Present ---✓ Absent ___ _ 

2. Additional Shipping Forms (list): 

Sa~ ~ly~-~ ~ei~ 
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). 

NJ} 
6. Condition of Sample Vials. / lfaf-~A ,ff(_,_ _ O/( 

7. Verification of_ygreement or Nonagreement of Information on Receiving 
Documents. ~It..._ 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801.:.:.067 



( 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORM 

Delivered by::Pu-51'f Rt(+chQ.,\. Date/Time: 3fJ}9J ll)O 

Received by: )(. H ' Pov ) 
Customer Sample Number(s): BOODLY (c,o-70'60) J B ooFo~ (qo- 70~1), 

Wl c5amp1 e Nember::.( s) : Bo-o ,= JI Cfo- 0 ~n- B uo r-J '-I 90-70 ~ :3 rs trC r- 21 {qo- 7og ~ 
[5ooF3o(9l-lbt/J) j But:>F 33 ("'ll-l~/f'-); 8voF3'=, l-/t,?3 

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

2. Additional Shipping Forms (list): 

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

Present X Absent ___ _ 

If Present, Condition: __ ~-~=c_i-___________ _ 
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-AL0-051, etc.) ~ ~~t f--r..:_

1 
T =: J, 7oc__ 

6. Condition of Sample Vials.Ii/Jr -

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

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-06b 
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SAMPLE RECEIPT FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Delivered by: O~/ ~,.r,c..~~"- Date/Ti me: _3_/_· 4-'--19....;...;...\ __ \_' _,_·, .-2>..;;:,,,S'\-= 

Received by: .J~MS=-S KC)Q..C:i, '-.JS 
Customer Sample Number(s): ~<b() ,=- \ \ (90-:+o<n1.) 

7 
~QSg5~\4- (90- -=to<ci~) 

~'PO~ ::i..., C~c -"=\-Oia4-) B ~¢t=~o ~, - \ (;..C\ \ ") , 
ALO Sample Number(s): ~~~ - , 1. ' 9. -1 

& A=> 1) L 4- 9 o -~~c) ~¢P ;:..o 'S (9 o -~~ \ 
I 

1. Customer Chain-of-Custody Form: Present 6-, Absent ___ _ 

2. Additional Shipping Forms (list): 

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

Present __ ")(""""--':...-- Absent ___ _ 

If Present, Condition:_..;...\ N_ ..... _,~--'---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 ar~ at refrigerated temperature). 

O\C- ")..,o~ 

6. Condjtion of Sample Vials. 

N/~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 

8. Resolution of Problems or Discrepanct~s. 

c) ~ 

RETURN COHPLETED FORH TO PROJECT HANAGER 

801-069 



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

-, 

802-002 
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1. INTRODUCTION 

This report presents the results of data validation on data package BOOF0l-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. 

BOOF0l-PNL-033 BOOF0l 90-7074 
BOOFll 90-7082 
BOOFF7 91-1825 
BOOFB3 91-2707 
BOOF93 91-2708 
BOOFB0 91-2709 
BOOF54 91-2710 
BOOFDO 91-2711 
BOOF90 91-2781 
BOOFB6 91-2.859 
BOOFC4 91-2860 
BOOFG4 91-2862 

Data validation was conducted in accordance with the Westinghouse Hanford Company 
statement of work (WHC 1991), validation procedu~es (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 BOOF0l 3 pCi/L 4.6 
BOOFB3 3.1 
BOOFB6 3.5 

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 (RPO) was 0. Ru-106 was not detected in the field duplicate 
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samples therefore no RPD value could be determined. 

2.4 Field Blanks 

No field blanks were analyzed for this sample set for evaluation. 

3. COMPLETENESS 

913-1719 

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 !1so days of collection as required by the data validation 
procedures. 

11. CONCLUSIONS 

Sections 1 through 10 present a s~mmary 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 106Ru in Groundwater by Direct Counting on Dual Large Sodium Iodide 
Detectors with Coincidence/ Anticoincidence Multidimensional Analysis. 
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APPENDIX A 

AS QUALIFIED LABORATORY RESULT REPORTS 



Sample ID 

h(TZ)~ c.> I 
90.:o/074-L-l 

11r514o l 90-7 4-L-5 

JJCJD ,-· II 
90-7082-L-l 

6a?~Fr-91-18 5-L-l 
t>IZ·rB .3 

91-2707-L-l 
13..? F9G 91-2708- -1 

f-n6?5t' 9 -2 9- -1 

/.XX_, S-'f 
91-2710-L-l 

D'~-;, t PO 
91-2711-L-l 

PUV 1-'I_C, 
91-2781-L-1 

b'OVF ~~ 
91-2859-L-l 

Jj(~tot-'-t 91-2 0-L-1 

91~95f-i'-1 

90-7074-L-3 

90-7074-L-6 

Table 2: Ru- 106 Act;v;ty ;n Groundwater Samples for Task 7 

Sample -Set 1 

MDA Detector 9 

(Radionuclide activity in pCi/L) 

LRB # Collection Count Volumea 106Ru 
Time Time (L) Activity 

54100-008 2/20/91 11 :30 ./ 3/18/91 19:36 ✓ 3.500 <4.4 ✓ 
5/10/91Vi8:02✓ 3.500 <4.6 / 

54100-007 3/29/91 12:00 
lf?"{f{~r z ;,: z.-::,. 

~l ¼2iS2 3.500 <1.1 / 
4/18/91"16: 16.,,...- 3.500 <2.1 / / 

54100-017 2/27/91 15: 19 3/22/91 16:19 3.500 <1.3 / 

54100-018 3/6/91 16:06 4/1/91 13:52 3.500 <2.1 / 

54100-020 3/27/91 11: 16 4/2/91 14:54 3.500 <3.1 / 

54100-021 3/25/91 11:04 4/3/91 15:23 3.500 <3.0 ✓ 

54100-022 3/25/91 14:04 4/4/91 14:00 3.500 <2.8 / 
5/17 /91 15: 29 3.500 <1.2 / 

54100-023 3/25/91 11: 16 4/9/91 14:32 3.500 <2.3 ✓ 

54100-024 3/27/91 13:23 
L >-}.?: J~ 

4/5/91 15;39 3.500 <2.2 / 

5/15/91 "~i 3.500 <2.1 / 
54100-025 4/1/91 12:58 4/10/91 14:07 3.500 <3.0 ✓ 

54100-026 4/3/91 13:54 4111191 /~ iaf3 3.500 <3.5 ✓ 

54100-027 4/4/91 13:24 4/12/91 15:18 3.500 <1.6 ✓ I 
54100-028 4/4/91 13:23 4/16/91 15:38 3.500 <2.4 

~/{'r/,'!( IJ. :tX 3.500 ~<,.°J.....-... , 6 ... , ;;J J. 6 6 • .,,., 

; > : {•\)t · ... ,. ; .·.·. -::.:::,.,:•:::.c:,:·./ 

... ,, ... , .. ,.·.·.·•::: :: 1r••·••=<•·,••··••··: 1:::1 :::1 ::r;::::,; :::::: :i t 1::::: :::t ::::::: !tt:ij<\(: <: • 

54124-2-1 3/18/91 12:00 3/21/91 18:09 3.500 5890 ± 60 pC i c.--

54124-2-2 3/18/91 12:00 3/27/91 15:10 3.500 5890 ± 40 pCi V 

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

..... 

~ 

v 

The l ess 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 . (/,,J 

rJ:;(6(q1& 
C03-003 .._"' 



TABLE 1: 200-BP-l Sample Numbers 

WHC Sample Number 

BOOFOl 
BOOFll 
BOOFF7 
BOOFB3 
BOOF93 
BOOFBO 
BOOF54 
BOOFDO 
BOOF90 
BOOFB6 
BOOFC4 
BOOFG4 

4 

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 

.. 
\\ 
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9613ll77 ~2876 

APPENDIX B 

SAMPLE RESULT VERIFICATION SPREADSHEETS 



• 

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
AL0-471. 

-:iffiififf'/'1jt~r=- Date /0/4/f C 



HEIS NO : 
PNL SAMPL E: 
TIME, ZERO: 
TIME, COUNTED: 

BOOF 01 
90-7074- L-1 
2/20/91 11:30 
3i18i91 19:36 

DECAY TIME: 
WT : 
LT: 
DIC (RU-106 ) : 

37926 

2997 .74 
2~;9 . 97 

RU106 , BROSS COUNTS: 
Bl'.SD: 
C060, SROSS CO UNT S: 
BKGD: 
BI-214, BROSS CO UN TS: 
BKGD: 

CO MPT ON FACTORS (Cf ! 

RU -:Oo G~ BI -2!4: 

~!-214 ~~ R~ - l06: 

:),)0228 
(: , ')4(13~, 

(, •"".:7 ·~ 1 
'.'I ~ --'••• · 

::: I '.) 1(1 59 
0.21 186 

TEMP. NEI :8-60 = 22,:ee 
TEM F. NEi RLl-106 = 6233 

TEMP . NE! E!-:14 = 
TEHf, NET :G-60 = 2:4288 
TEMP, NET RU-106 = .i.'i~1' 

!..' ~·-'·-' 

3RD !TER~TIGN 

TEMP. NET B: -: :~ = 5C163 
TEMP, NET CC-60 = 224288 
TEMP. NET R~-106 = 6233 

4TH ITERAT!CN 

TEMP. N~T BI-21C = 54163 
TEMP. NET C0-6C = 22 4288 
TEMP . NET RU- 106 = 6233 

FINAL lTERAT! Dt; 

6769 NET: 
536 

224384 NET: 
96 

55340 NET: 
1177 

~1 1 385286 
!07 ,7362 

-2 .96632 
8.129513 
lt:2 . 636.3 

-5.19452 
8, 1i3773 
162.5215 

-5.19003 
8.123394 
162.5139 

Bl-214 CO~?TD\ FACiCR = 162.513911 
C0-60 c•rP~GN FA:rcR = 6199,1 0389 

SAMP~E PE3LlLT CALCUL~TIO~ 

6233 

224288 

54163 

06-0ct-92 

53402 .S? 
14.21124 
6198. 778 

53398.30 
-0.16761 
6199 . 100 

53401 .07 
-0.29351 
6199.103 

53401.1 0 
-0.29326 
6199,103 

= ~il)8 I 52 ~,6 
= 224268.4 

= 
= 
= 

= 
= 
= 

= 
= 
= 

767.6594 
22 4280. ') 
-128,736 

767. 1174 
224280. l 
-128.625 

767.0816 
224280.1 
-128.617 

PASE 1 



SDG: BOOF01, R!J-106 ANALYSIS 96 I 3l-177 ,,. 2879 06-0c t-92 

GROSS COUNTS, RU-106: 
SYSTEM BKSR: 
CCl'tPTON INTERF . : 
NET COU~TS: 
DiC FACTOR: 
LIVE TIME, M;t; ,: 
VOLLlrE: 
DECAY TIME: 
RU-106 DECAY CONSTANT: 

6769 
536 

6361.61780 
-128.61780 

25~.97 
2997.74 

37926 
1.2919E-06 

DECAY COR R. = eA( DECAY CONSTANTtDECAY TIME) = 1.050216 

ACTIVITY = (Al l (D/C) S (DECAY CORR.) I [LIVE TIME) l (VOLUME) * (2.22 DP~/PCI) 

WHERE: A= NET COUNTS, RU-lOt (GROSS - BKGD - COMPTON) 
D/C = DIC FACTOR (D!SINTE6RATIONS PER COUNT FACTOR) 
DECA Y CORR . = DECAY CORRECTION (CALCULATED ABOVE ) 
LI VE TIME= COUNTING TIME (ACTUAL) IN MINUTES 
VOL U~E = SAMP~E VOL UME !N LITERS 
~- 2: = CJNiER5 :0~, Dff / PC I 

Rf'i [ A~-;.: ·, = 
: ALC. L_: = 

4 4 

PASE 2 



SDG: 

HEIS ND: BOOFOl 
PNL SAMPLE: 90-7074-L-1 
Til'IE, ZERO: 2120/ 91 11:30 
TIME, COUNTED: 5/10/91 18:02:28 
DECA Y TIME: 114152.4 
WT: 3. 5 
LT: 3597.51 
D/C (RU-1 06 ): 259.97 

RU106, SROSS CS UNTS: 8315 NET: 
BKGD: 643 
C060, GROSS COUNTS: 272232 !JET: 
BrnD: 115 
BI-214, BROSS COUNTS: 67956 NET: 
Br-GD: 

COMPTON FACTORS (Cf) 

RU- 106 0~ CD-t• : 0.00228 
RU-106 0~ Bl -214: 0.0403~ 
:0-60 ON R~ -1 Ct: 0. 02764 

BI-214 J~ :0-60: 0.01059 
B!-214 G~ RJ- 106: 0.2!186 

TEMP , NET BI-:1~ : 66543 
TEMP. NE- CC-t• = 272i17 
TEMP. NE 1 RLl -lCt = 7672 

TEMF , NE~ ::-~ ~ = 272:1 7 
TEMP , NET R~-:0~ = 7672 

TEM P. NEi &I-2!! = bt543 
TEMP. NET :D-j0 = 272117 
TEMP. NET RU-1 06 = 7672 

4TH ITERATION 

TEMP. NET B! -2:4 = 66543 
TEMP. NET C0-6C = 272117 
TEMP. NEI RG -!Cb = 7672 

FI NA~ ITERAT IDN 

1413 

BI -214 Co•r· •~ ~ACTOR= 373 .988578 
CJ-60 CO"P1JN F;~T8R = 7520,81 121 

TOTAL CO~PTOM l~TEF~ . 7894.8 

309. :1652 
15.27477 
305.5820 

18.70149 
374, 1357 

-8.99572 
18.69460 
373.9979 

-8.99035 
18.69413 
373.9885 

7672 

272117 

66543 

06-0ct-92 

64791. 05 
17.49216 
7:,20. 408 

64783.25 
-0.35109 
7520, 806 

64786.68 
-1).50830 
7520.811 

64786.72 
-0.50800 
7520, 811 

PASE 3 

= 1442.377 
= 272084.2 
= -153.990 

= 176:,. 9:,7 
= 272098.6 
= -222.942 

=- 176~,,307 
= 272098.8 
= -222.809 

= 1765.262 
= 272098.8 
= -222.799 



SDG: B00F01, RU -10b ANALYSIS 

BROSS COUNTS, RU-106: 
SYSTEM HGR : 
COl'IPTON INTERF. : 
NET COUNTS: 
D/C FACTOR : 
LI VE TIME, MIN. : 
VOLCME: 
DECAY TIME: 
RU-106 DECAY CONST~~T : 

8315 
643 

7894,79979 
-222.79979 

259.97 
3597.51 

3.5 
114152.466 
1.2919£-ij6 

DECAY CORR. = eA( DEC~ Y CONSTANT tDECAY TIME ) = 1.158902 

06-0ct-92 

AC TI VITY = tAJ * (DIC) * (DECAY CORR,) / (LIVE TIME) l (VOLUME) * (2 .22 DP~/PCI) 

WHERE: A= NE~ COUN TS, RU-106 (BROSS - BK6D - COMPTON ) 
DIC = DIC FA CTOR (D ISINTEGRATIONS PER COUNT FACTOR ) 
DECA Y CORR . = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE ~IME = COUN 7 !NG TIME (AC TUAL) IN MINUTES 
VOLl~E = ~A• 0 LE VOLUME IN LITERS 

4.t4094l :4.66 iS J/(CONV ERSION FACTORS ) 
'ir- [' , L_: = 4.6 

PASE 4 



HE!~ NO; 
PNL SAMPLE : 
TIME, zrno: 

90-7074-L-5 
3/29 / 91 13:00 

TIME, COUNTED: 3/ 31 /91 23:23:26 
DECAY •!ME: 3503,433 
WT: 1 .::, 

•.,'1:.· 

LT: 3o:);) I 89 
DIC (RU-106) : 259.97 

RU106, SROSS COUNTS: 
BKGD: 
C060, BROSS CG Ll NTS: 
BKGD: 
BI-214, GROSS ~DUNTS: 
BKGD: 

CO MPTON FA CTORS :rt ) 

RU-!0~ 8~ B! -214: 

TEr? . NET s~-!~ t = 

TEMP. ~:- E: -:: ; = 
TE~f , '.E T :C-:,: = 
TEf;F, N: ; R:_:-; 

TEMP. N~~ BI -::4 = 

( . (1 .4 ! • ~C.. 
'• I ·.' "! '.• .,• 1,,· 

0,027t-4 
,·; "'l ~C;
,., , ,:,. ._, ,.;,1. 

i", ;", 1 r . .::o 
•.' I \' ~ '.-·. ! 

: i 1 + -~L 
'• ' I ~9~".!~ 

0 

TEMP. NE~ C0-6~ = 0 
TEMP. NE; RU-106 = 0 

4 TH ITERATION 

TEMP, NET BI -214 = 
TEMP. NET SC-6C = 
TEMP. NE~ R~-: 06 = 

FINAL ITEF:A: !CN 

1C ._: ..,; 

() 

!) 

644 NET: 
644 
115 NET: 
115 

1452 NET: 
1414 

0 

-0. 3243S' 
0. 4G!,87C 

-0. 32800 
0.406873 
s.nsno 

-(; ,32800 
0. 40,S872 
8.139760 

C0-60 CJ ~P TDN ~~:TOR = -o.o:07336 

3 .1 

0 

0 

38 

06-0ct-92 

,., ,., 

0 
-C,:01112 

- ') . 09581 
-(1,(11833 
-0,01073 

-0,09251 
-0.01853 
-0.01073 

-0.09246 
-0.01853 
-0.01073 

PAGE 5 

= 
= -0.40242 

= 38.421)21 
= -0.38853 
= -8.12896 

= 38.42051 
= -0.38833 
= -B.12903 

= 38.42047 
= -0.3B633 
= -8.12902 



BROSS COUNTS, RU-106: 
SYSTE:'I BKSR: 
COMPT ON INTERF.: 
NET COUNTS: 
D/C FACTOR: 
LIVE Tl ME, l'IIN.: 
VOLUME: 
DECAY TIME: 
RU-1 06 DECAY CONSTA~T: 

644 
644 

8,12902713 

-8.1290271 
259.97 

3600.89 
3.5 

3503.43333 
1.2919E-06 

DECAY CORR . = eA(DECAY CONSTANTSDECAY TIME) = 1.004536 

06-0ct-92 

ACTI VITY = (Al l (DIC) l (DECAY CORR.) / (LIVE TIME) l (VOLUME) l (2.22 DPM/PCI) 

~HERE: A= NET CO UN TS, RU-106 (BROSS - BK6D - COMPTON) 
D/C = DIC FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DECAY CORR. = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE TIME= CJUNTlNS TIME (ACTUAL) IN MINUTES 
VOLUME = sa~PL~ VOLUME IN LITERS 
~.:: = COtJiERSl ~)~~ DPM1PCI 

! .11 0735 (4.66SS )l (CONV ERSI D~ FACTORS ) 

PAGE 6 



HEIS NO: BOOF Ol 
PNL SAMPLE: 90-7074-L-5 
TIME, ZERO: 3il/91 
Tll'IE, COUNTED: 4/18/91 
DECA Y TIHE: 69376 
wr, ,, 3.5 
LT: 12(H) ,25 
DIC (RU-106 ): 259.97 

RU106, GROSS COUNTS: 
BKGD: 
C060, GROSS COU~TS : 
BKGD: 
B1-214, GROSS COUN TS: 
BKSD: 

CO MPTQN FACTORS (Cf) 

RU-1 0a 0~ C0-6a: 0.00228 
RU-!06 ~\ fi -21C: 0.04035 
:[-60 •·~ RJ-! 06~ 0,027 64 
CJ -60 ON 81-21~: 0.2381 
BI-2!4 Ji CC -60: 0. 0!059 
B'. -~14 ON P~-!Cb: G.2! 186 

TEMP . NET 2C-6~ = 
TEMP. NE~ RU -10t = 

TEMF. NE; :G-60 = 
TEMP. ~ET RU -10t = 

TEMP. NE" 81 -214 = 
TEMP . ~ET C0 -60 = 
TEMP. NET RU-1 06 = 

4 TH I TEP.AT l 01; 

TEMP. NET e:-214 = 
TEMP. NET C0-60 = 
TEMP . NET RU-106 = 

FINAL !TERATiC\ 

46 
-8 

46 
-c 
--.1 
.:. •.· 

46 
-8 
~"t 
L. ·.! 

46 
-8 
~"? 
~·-' 

12:00 
16:16 

236 NET: 
215 
30 NET: 
38 

517 NET: 
471 

0. 9280:, 
0.497483 
9. 9~12494 

0,536002 
0.503022 
10.06329 

0.531 ~·13 
(J ,503027 
10.06340 

CU31508 
0.503027 
10.06339 

BI-214 C0~?70~ =ACTOf = 10,06339~2 
c•-60 :CX?TDN FAc;oR = -0.235B537 

TOTAL COMPTON !NTERf. 9.8 

SANPLE RES UL T CALCJ~A::a~ 

23 

-8 

46 

06-0ct-92 

-1 :904E 
0,05244 

-0.23631 

-2.03573 
0.030287 
-0,23586 

-2.03176 
0.030033 
-0,23585 

-2.03172 
0.030033 
-0.23585 

PASE 7 

= 46.97675 
= -6.54992 
= 13.28382 

= 47.49973 
= -8.53330 
= 13.17256 

= 47,50026 
= -8.53306 
= 13.17244 

= 47.50021 
= -8.53306 
= 13.1724~, 



6ROSS COJNTS, RU-106 : 
SYSTEM BKGR: 
COMPTON HHERF. : 
NET COUNTS: 
D/C FACTOF:: 
LIVE TIME, M:N .: 
VOLUME: 
DECAY TIME: 
RU-106 DECAY CONSTA NT : 

238 
215 

9.82754147 
13 .1 72 4585 

259.97 
1200 .25 

" ~ .j . ,J 

69376 
1,2919E-06 

' DECA Y COR R. = eAI DECAY CONSTANTlDEC AY TIME) = 1,093766 

06-0ct-92 

ACTIVI TY = (Al f ID/Cl f (DECAY CORR.) / (LIVE TIME ) t (VOLUME ) t (2.22 DPM/PCJ) 

WHERE: A= NET CD0NTS , RU-1C6 (&ROSS - BKSD - COMPTON) 
0/C = DI: FACTOR (D JSJNTES RAT JONS PER COUNT FACTOR ) 
DECAY CORR. = DECAY CORRECTION (CALCULA TED ABOVE ) 
LI'JE TIME = COUNTING TIME (ACTUALi IN MINUTES 
VOLU ~~ = 5t~?L ~ UDLU ~E I~ LI TERS 
;· , : ~ = :C !J~ E~S IOu , DPM! PC! 

2.:30421 (4.661S ), !CONV ERSION FA CTORS) 
·") i 

. ~ I ,i, 

PASE 6 



SDG: BOOF01, RU-106 ANALYSIS 96 !3lt:J7,"2~1B6 

HEIS NO: BOOF11 
PNL SAMPLE: 90-7082-L-1 
TINE, ZERO: 2/27/91 15:19 
TIME, COUNTED: 3/22/ 91 16:18:52 
DECAY TIME: 33179.86 
WT: 3. 5 
LT: 3600.44 
D/C (RU-1 O6) : 259,97 

RU106, 6ROSS COUNTS: 859 NET: 
BKGD: 644 
C060, 6ROSS COUNTS: 11442 NET: 
BKGD: 115 
BI-214, GROSS COUNTS: 3763 NET: 
BrnD: 

COMPTON FACTORS (Cf) 

RU-106 ON CO-,: '.:.:: O. (H)228 

RU-1O6 G~ BI-214: 0.04035 
C0-6G ON R~-!Ob: 0.027,~4 
C0-6:) ON BI-21': 0.238: 

31-~14 ON RU-1 06: C.2l12t 

~ST ITEP.~TI ON 

TEMP, ~ET PI-:!4 = 
TEMP, NET CC-60 = 
TENP, NET RU-1 06 = 

TEMP. NET cc-~0 = 
TEMP , NET R~-!Oo = 

TEMP, NET B:-21~ = 
TEMP. NET C0-60 = 
TEMP. NET RU-1 06 = 

4TH ITERATION 

11327 

2349 
i t 1 .. .,'7 . ~ .,,.. ., 

2:,49 
11327 

"H c. ... ,... 

TEMP. NE T 81-214 = 2349 
TENP. NET C0-60 = 11327 
TEMP. NET RU-106 = 215 

F !NAL ITERAT !Jt; 

1414 

B!-214 COMPTON FACTOR= -73.697870 
:J-60 COMPTON FAC TOR = 313.18!644 

TOTAL CO MPTON !NiEPF. 239.5 

SA~PLE RESULT CALCULATI~N 

-3.77675 
-7~-.5564 

-0.91242 
-3,683~;(.! 

-0.98819 
-3.68383 
-73.6975 

-0.98793 
-3.68384 
-73.6978 

215 

11327 

2349 

06-0ct-92 

2696.958 
0.4902 

31:..1691 

2697.741 
-0.05155 
313.181~-

2697.848 
-0.05583 
313.1816 

2697.849 
-0.05582 
~.13 .1816 

= 
= 
= 

= 
= 
= 

= 
= 
= 

-356.633 
11330.28 
-22.6126 

-347.828 
11330.73 
-24.4905 

-347.859 
11330.73 
-24.4640 

= -347.861 
= 11330.73 
= -24.4837 
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BROSS COUNTS, RU-106: 
SYSTEl'I BKSR: 
CO!'IPTON INTERF. : 
NET COUNTS: 

859 
644 

239.483774 
-24.483774 

DIC FACTOR: 259,97 
LIVE TIME 1 MIN.: 3600.44 
VOLUME: 3. ~I 

DECAY Til'IE: 33179.8666 
RU-106 DECAY CONSTANT: 1.2919E-06 
DECAY CORR. = eA(D ECAY CONSTANTtDECAY TIME ) = 1.043797 

06-0ct-92 

ACTIVITY = (A) t (DIC) i (DECAY CORR. ) I (LIVE TI~E ) S (VOLUME) S (2.22 DPN/PCI) 

WHERE: A= NET CDU~TS, RU-106 (BROSS - BKBD - COMPTON ) 
DI:= D/C FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DECA Y CORR. = DECAY CORRECTION (CALCULATED ABOVE ) 
LIVE TIME= COUNTING TIME (ACTUAL) IN MINUTES 
VOLUM~ = 5ArPLE VOL~ME IN LITERS 
?. 2~ = CC N~ ERS IO~~ DFM / PCI 

:.34353! (4.66iS J/( CONVERSION FACTORS ) 
RFTJ, LL~ = ~ , J 

PASE 10 



SDG: BOOFO!, ~'U- 1(:.~ ANALY:IS 96 i3ll77 .2982 

HEiS N!J: 
PNL SAl'IPLE : 

BOOFF7 
91-1825-L-1 

Til'IE, ZERO: 3i6/91 16:06 
TIME, COU1/ED: 
DECA'i TIME: 
WT: 
LT: 
DIC (RU-106 ): 

4/ 1/91 
37306 

.) . J 

1200,28 
259.97 

RU106, GROSS COUNTS: 
BrGD: 
C060, GROSS COUNTS: 
BKGD: 
B1-214, BROSS COUNTS: 
Br.GD: 

COMPTON FACTORS (Cfl 

RL -1 06 ON C0 -60: 
RU -:C6 Ok B: -21 4: 

C0-60 ON 8~-:14: 
Bl-214 ON C8-6C: 
Br-214 G~ RU-!06: 

TEMP. NE! E: -214 = 
TEMF. NET C8-60 = 
TEMP. NE7 RU -106 = 

2ND ITERAT I SN 

0, (H}22E 

0.04035 
0.02 764 
0.238: 

0.010~,~ 
(· --i, . c· .c:.. 
··•· •~.i.L~•'..1 

TEMD . NET CQ-60 = i58~ 
TEMP. NE7 RL-1 0t = iL 

3RD !TERAT:ON 

TEMP, NET f! -2!4 = 
TEl'IP. NET C0-6C = 
TEl'IP. NET RU-1 06 = 

4TH ITERATION 

TEl'IP. NET Bi -214 = 
TEMP. NET C0 -60 = 
TEl'IP. NET RU-1 06 = 

FiNAL ITEF-Ai!Ct! 

2&.-7 
1585 

"'.>.., .... 

l'JLi 
L Ui 

1585 

1 'T I Ir;_,, 
j.._• 11.' L 

237 NET: 
215 

1623 NET: 
38 

738 NET: 
471 

0.8677 
-1.1 7841 

0.069982 
-1.17260 
-23. 4:,86 

:). 065243 
-1.1726:, 
-23. 4596 

0.065285 
-1.17265 
-23.4597 

BI -21 4 CO~?TCN FACTO~= -23 .459706 
C0-60 CCMPTO\ F~:rcR = 43.8417101 

20 .4 

SAMPLE RESULT CALCULAT IQ~ 

,,,, 
LL 

1585 

267 

06-0ct-92 

377 . 3885 
0.050!6 

43.84058 

377 .657i 
0.003954 
43.84170 

377.6667 
0.003686 
43.84171 

377.6668 
0.003688 
43.84171 

= 
= 
= 

= 
= 
= 

= 
= 
= 

= 
= 
= 

-111.276 
1586 .128 
1.734390 

-11 0. 727 
1586. 168 
1. 616946 

-11 0.731 
1586.168 
1.617970 

-110. 732 
1586.168 
1. 617995 
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sos: e.00Fo1, Ru-106 ANALYSis9613Ll77 .2899 

GROSS COUNTS, RU-106: 
SYSTEM Bt:GR: 
COMPTON INTERF.: 
NET COUNTS: 
DIC FACTOR: 
LIVE TIME, MIN ,: 
VOLUME: 
DECAY TIME: 
RU-106 DECAY CONSTA NT : 

,,,~ ,. ._., 
215 

20.3820041 
1.61799587 

259.97 
1200.28 

3.5 
37306 

1.2919E-06 
DECAY CORR. = eA(DECAY CONSTANTlDECAY TIME) = 1.049375 

1)6-0ct-92 

ACTIVITY = (A) l (DIC) l (DECAY CORR.) / (LIVE TIME) l (VOLUME) t (2.22 DPM/PCJ) 

WHERE: A= NET COUNTS, RU-106 (6ROSS - BK6D - COMPTON) 
DIC= DIC FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DECAY CO RR . = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE TIME= COUNT!N6 TIME (ACTUAL) IN MINUTES 
VQLU"E = s~~fLE YOLU~E lN LITERS 
2.:1 = ::11ERS iO~, DPM 'PC! 

l~~~ , ~~~ = ~.0°1 333 (4.66SS )/ICO~VER5ION FACTORS ) 
~P~[ . LL~· = 2. 1 

PA6E 12 



SDE: BOOFOl, F:U-106 ANAL YSIS 9613Ll77"2090 

HEIS NO: 
PNL SAMPLE: 
TIME, ZERO: 
TIME, COUNTED: 
DECAY TIME: 
WT: 
LT: 
DIC (RU-106): 

BOOFB3 
91-2707-L-1 
3/27/91 11:16 
4/2/91 14:54 

8858 
3.5 

1200.09 
259.97 

RU106, GROSS COUNTS: 
BKGD: 
C060, GROSS COUNTS: 
BKBD: 
BI-214, GROSS COUNTS: 
BK6D: 

COMPiCN FACTORS (Cf) 

RU-1 06 Ch CO-bO: 0,00228 
RU-l C6 ON BI-214: 
C0-60 ON RC- i(l t.; 
C0-60 ON 8!-21 4: 
Bl-214 Of, :o-6::,; 
Bt-214 ON RU-106: 

TEMP, NET B:-: :4 = 
TEMP. NET SG-60 = 
TEMP. NET RU-106 = 

2ND ITERAT IQt; 

TEMP . NET Bl-214 = 
TEMP. NET C0-60 = 
TEMP. NE T Rl-106 = 

3RC Ii t RATID~.: 

TEMF'. NET Bi - 21 4 = 
TEMP. NET SD-60 = 
TEMP. NET RU-106 = 

4 TH IT ERA TI ON 

TEMP. NE T BI -2!4 = 
TEMP. NET C0-60 = 
TEMP. NE T RU-106 = 

Fl NAL !TERP. T ICN 

0,04035 
o.::i2764 

;) I 2381 
{• t 1 t ;, c.,: 
'-'• '-' .I. '.' -..' ! 

0.21:36 

"?Oi. 
-. ' UW 

-: .:_, 1 
:.. ·. ' '- ' J. 

__ , . .., ,_, 

1916 
2561 

386 

1916 
2561 

601 NET: 
'11 ~ 
"-j,1,.' 

2599 NET: 
38 

2387 NET: 
471 

1 r;, r;,7c, ~ 
""'•' ••'I a· .l 

13.66799 
273.4372 

1.701914 
13 .85159 
277 .11 G3 

l.553037 
13.85165 
277 .111~, 

1. 552977 
13 .85163 
277.1111 

Bl -214 CO" PTO ~ FACTOR= 277 .1111 63 
C0-60 CQMPTON FACTOR= 70,4007553 

TOTAL COMPT ON !Ni~RF. 347.5 

SAMPLE RESULT CALCUL ATI8N 

386 

2561 

1916 

06-0ct-92 

609.7741 
0.88008 

70 .38393 

606.3102 
0.096167 
70 '400~12 

606.4531 
o. 087755 
70.40075 

606.4551 
0.087751 
70.40075 

= 
= 
= 

= 
= 

= 

= 
= 
= 

= 
= 
= 

1290.650 
2546.451 
42.17879 

1307.987 
2547.052 
38.48916 

1307.993 
2547.060 
38.48767 

1307.991 
2547.060 
38.48808 

PASE 13 



BROSS COUNTS, RU-106: 
SYSTEM BKGR : 
COMP TON INTERF. : 
NET COUNTS: 
D/C FACTOR: 
LIVE TIME, Ml N.: 
VOLUME: 
DECA Y TIME: 

601 
215 

347.511918 
38,4880815 

259.97 
1200,09 

3.5 
8858 

RU-106 DECAY CONSTANT: 1,2919E-06 
DECAY CORR. = eA (DECAY CONSTANTlDECAY TIME) = 1,011509 

06-0ct-92 

ACTIVITY = (Al l ID/Cl l (DECAY CORR.) I (LIVE TIME) l (VOLUME) l (2.22 DPM/PCI) 

WHERE: A= NET COUNTS, RU-106 (BROSS - BKSD - COMPTON) 
DIC = D/S FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DECAY cc;R. = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE TI ME= COUNTINB TIME (ACTUAL) IN MINUTES 
VDLU~E = SAMPL~ VOLUME IN LITERS 
:.:1 = CON VER3 ~0N, DPM / PCI 

3. 116808 (4.66lSl /( CONVERSI ON FACTORS ) 
< I ._, ,. 

PASE 14 



HE!S NO: BOOF93 
PNL SAMPLE: 91-2708-L-1 
TIME, ZERO: 3/25/91 11:04 
Til'!E, COUNTED: 4/3/91 15:23:14 
DECAY TIME: 13219.23 
WT: 3.5 
LT: 1200.17 
D/C (RU-106): 259.97 

RU106, 6ROSS COUNTS: 548 NET: 
Bt.:6D: 215 
C060, GROSS COUNTS: 1137 NET: 
BKSD: 38 
BI-214, GROSS COUNTS: 2077 NET: 
BKSD: 

COMPTON FACT ORS (Cfl 

RU-106 or-. CD-t·O : 

RU-~06 JN BI-214 : 
C0-6(1 ON HL:- 106: 
C0-60 Qi; t,; -214: 
BI-214 ~~- CD-60; 
Bl-214 ON R~-106: 

TEMP, NET t'.i-214 = 
TEMP, NET :C-60 = 
TEMP1 NET RU -lOo = 

TEMP. N~7 Bl-2!4 = 
TEMP, NET C0-60 = 
TE~P. NET RLl -!0t = 

3RD !TERATl?~ 

TEMP, NE" Bl-214 = 
TEMP. NET CQ-60 = 
TEMP. NET RU-106 = 

4TH ITERATION 

TEMP, NET 61-214 = 
TEMP. NET CC-60 = 
TE~P . NET RU-106 = 

FINAL ITERATION 

(l ,00228 

0.04035 
(} ,02764 

t, ·1~C ~ 
'.' 1 i..·.' VL 

r, ' : i t; ~.c 
'.' I '•' • '•'-.,: ! 

C.21186 

1606 
1099 

._, ._, __ , 

it:06 
1G9'r 

-:,-,7 

-~·--··-· 

1 L.(t4 ..,1,,1.: ;.; 

1099 
333 

1606 
1099 

'T~~ ,.,,.1 ... , 

471 

Bl-214 CC~DTC\ FACT•R = 285.380177 
C0-60 CQ~FTON FACTOR= 29.9809647 

TOTAL COMPTON INTER~. 315,4 

SAMPLE RESLlLT CALCULATION 

14.09414 
281,9626 

0.850235 
14 .26488 
28~;, 3784 

0.711804 
14.26498 
285.3805 

0. 711713 
14.26496 
285,3801 

333 

1099 

1606 

06-0ct-92 

261.6719 
C.75924 

29.96581 

258.1353 
0,048043 
29.98075 

258.2639 
0.040220 
29.98096 

258.2658 
0.040215 
29.98096 

= 
= 
= 

= 
= 
= 

= 
= 
= 

= 
= 
= 

1330.e91 
1084.146 
21. 07150 

1347 ,014 
1084 .687 
17.64076 

1347.024 
1084.694 
17.63848 

1347. 022 
1084.694 
17.63885 
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SDG: BCOFOI, RU-106 ANALYSIS 
q6 i'lll"1'1 •'JQ~r~ 
1 .l a,J 1/ l .. l~;1,-"'1 

GROSS COUNTS, RU-106: 
SYSTEM BK6R: 
COMPTON INTEF.F. : 
NET COUNTS: 
D /C FA:TOF:: 
LIVE TIME, MIN , : 
VOLU ME: 
DECA Y TIME: 
RU-106 DECAY CONSTANT : 

548 
215 

315, 361142 
17, 6388~,7~, 

259.97 
1200 .1 7 

3.5 
13219.2333 
1. 29 i 9E-06 

DECAY CORR. = e~(DECAY CONSTANT tDE CAY TIME ! = 1. 017224 

06-0ct-92 

ACTI VITY = (A) i (Di C) i (D ECAY CORR. ) ! (LIVE TIME) i (VOLUME) a (2.22 DPM /PCI) 

WHERE : A= ~ET C•lNTS , RU-1 06 (BROSS - BKGD - COMPTON ) 
D/C = DI C FACTOR (DISINTEGRATIONS PE~ COUNT FACTOR) 
DE:A i CORR. = DECA Y CORRECTION (CALCU LATED ABOVE ) 
L'. VE r:ME = CC UN 7 ING TIME (ACTUAL ) IN MINUTES 
V(~ J~E = S~~lfLE VOLJME lN LITE~S 

PASE 16 



HEIS NO: 
PNL SAMf'LE: 
TIME, ZERO: 
TIME, COUNTE:;: 
DESA Y TIHE: 
kT: 

Di C (RU-1 ,)6) : 

BOOFBO 
91-2709-L-1 
3/25/ 91 14:04 
4/4/91 14:00:09 
14396.1:, 

":! !:, 
··' ' ~· 

1200 .1: 
259.97 

RU106, SROSS : auNTS: 450 NET: 
215 BKGD : 

C060, BROSS COUNTS : 
BKGD: 
BI-214, GR OSS COUNTS : 
BKGD: 

COMPTON FACT ORS (Cf ) 

RLl - 106 ON CC-tO: 
RU-106 ON Bi -::; : 

CC-6C ON E:-:: :: 

TCMC ~IC T r ~ __ _ ·, -
!i-. ll\ 1 :lL : -..: ·- · - '- -

TEMP. NET R~-l0o = 

2ND I TE R~ T: :. :, 

TEMP. NET CQ-j( = 
TEMP. NET qLl-106 = 

4TH !TERAT ID/i 

TEMP. NET Bl-214 = 
TEM P. NET C0-60 = 
TEMP . NET RLl -!0b = 

G. Oi)~:F 

f• '":l":!W 'i ,_, , ... . _,,_,.i, 

0, (!105'i 

·-:, ~ c, 
.;. -.. ' :.· 

. , .. 
.l. - _ ,_, 

7.; :-. 
: ,,., 

' • ; L. 

790 
235 

t1"H 
~J.~U 

790 
'"i~l: 
L · .. ' -..' 

828 ~JET: 
38 

1597 NET: 
471 

';'1(1 1.. 
~i. \ ;' 1\J 

~.48225 
9,831954 
m.6147 

·:: . 6 7 6l 1 ~ 

( • I 579307 
9,951425 
199,0848 

0,579243 
9.951412 
199.0846 

06-0ct-92 PASE 17 

235 

790 

1126 

188. 09 '1 :;: 928.4187 
0. 5358 = 779. 6322 

= 16. 75616 

185.6304 = 939.61734 
o,e3s204 = 780.01 04 
21. 55948 = 14,35705 

18~,. 7204 = 939.7002 
0.032734 = 780.0158 
21.55963 = 14.35547 

185.7217 = 939.6989 
(1,032730 = 780,0158 
21.55963 = 14.35573 



6 m .. ,u7-. K')OQt: 
SOS: B00FOi, RU -106 ANALYSI ./ ~ j 'I /,,g. ,~;1} ~I 

BROSS COUNTS, RU-106: 
SYSTEM BKSR: 
COMPTON INTERF. : 
NET COUNTS: 
D/C FA CTOR: 
LIVE T !ME, Mlfi.: 
VOLUME: 
DECAY TIME: 

450 
215 

220.644265 
14.3~157347 

259.97 
1200 ,12 

3.5 
14396,15 

RU-106 DECAY CONSTANT: 1.2919E-06 
DECA Y CORR. = eA( DECAY CONSTANTlDECAY TIME ) = 1.016772 

06-0ct-92 

ACTIVITY = (A) l (D/C ) l (DECAY CORR.) / (LIVE Til'IE) l (VOLUl'IE) l (2.22 DPl1/PCI) 

WHERE: A= NE; COUNTS, RLi-106 (BROSS - BK6D - COl'IPTON) 
D/C = DIC FACTOR (DI5INTE6RATIONS PER COUNT FACTOR) 
DECAY CORR. = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE -IME = COUNTING TIME (ACTUAL) IN MINUTES 
uo~ur~ = SA~P LE VOLU ~E IN LITERS 
2.: 2 = CO~ iERS!ON, DPM 1PCI 

RPTD. LLD = 

(: . 4: 
2.762527 (4,66 l5 )/(CONVERSION FACTORS ) 

.., 0 

.:. ,v 

PASE 18 



HEIS NO: 8r1( 1CQ ( ; 
''.' V ! i.' '.' 

PNL SAMPLE: 
TIME, ZERO: 
TIME, COUNiED: 

91-2709-L-1 
3/25 /91 14:04 
5/17 /91 15:29 

DEC AY TIME: 
WT: 

76405 
3.5 

LT: 3600 .67 
D/C (RU-1 06): 259.97 

RU1 06, GROSS COUNTS: 
Bt:GD: 
C060, GROSS CO UNTS : 
BKSD: 
BI-214, BROSS CC UNT S: 
BKGD: 

CONPTON FACTORS (C fl 

RU- 106 ON C0-60: ).v0~i 8 
RU- 106 JN BI -2:4: 0.04035 
CO-o0 ON RJ -106: ~.C27 64 
C0- 60 ON t,:-214 : ) .2381 
EI-214 =~ C0-60: S.010 59 
BI-21 4 ON RU-106: 0.21 186 

TEMF . NET f;I- 21 ~ = 
TEMP , NE~ CC -oJ = 
TEMP. NET RU -!06 = 

TEMP. NE - BI-:!4 = 63 
TEMP, NE7 CS-tO = 2111 

TEMP. NE~ BI -214 = 63 
TEMP. NET C0 -60 = 21 11 
TEMP. NET RU -106 = -53 

4TH ITERA; !Or, 

TEM P. NET Bl-2 14 = 
TEMP. NET C0-60 = 
TEMP. NET FL-106 = 

FINAL ITEF-:ATI ~N 

63 

C":" - . .J.~, 

:,91 NET: 
644 

2226 NET: 
115 

1477 NET: 
1414 

-2.D85 5 
-4.63302 
-92 .6867 

- ;) .75828 
-4 .65962 
-9 ~, .2189 

- (; I 7:,6 7 ~i 

-4.65972 
-93.2209 

-0 ,73667 
-4.65972 
-93,2209 

BI- 21 4 CO ~PTO N FAC7:R = - 93. 220904 
C0-60 COM FT J/~ FACT CF = 58 .4779853 

TO TAL COMPTO\ !t: TEPF1 -34. 7 

-53 

2111 

63 

06-0ct-92 

:,02, 6291 
-0.12084 
58 .47943 

-0.04284 
58.47801 

503.7487 
-0.04163 
58.47798 

503.7484 
-0.04162 
58.47798 

PASE 19 

= -437.490 
= 2115.753 
= -18,7926 

= -440. 002 
= 2115. 702 
= -18.2590 

= -440.012 
= 2115. 701 
= -18,2570 

= -440.011 
= 2115. 701 
= -18.2570 



SDG: 

6ROSS SOU~TS~ RU-106: 
SYSTEM BKGH: 
CO~P'DN INTERF.: 
NET COJNTS: 
D/C FASTOP.: 

DECAY TIME : 
RU-1 06 DECAY CONSTANT: 

591 
644 

-34.742919 
-18.257080 

259.97 
3600.67 

1 C: ._, ,,.., 

7 640~; 
1. 2919E-06 

DECAY CORR. = e~IDECAY CONSTANT fDECAY TIME) = 1.103743 

06-Dct-92 

ACTI VIT Y = (A} t (D /C} t (DECA Y CORR. ) / (L IVE TI ME } t (VOLUME ) * (2 .22 DPM/PCI) 

WHERE: A= NET CO UN TS, RU-106 (GROSS - BKGD - COMPTON) 
D/C = DIC F~CTDR (DISINT EGRATIONS PER COUNT FACTO R) 
DEC Ai co ~R. = DECA Y CORRECTION (CALCULATED ABOVE ) 
LI VE Tl ~E = COU~7lN6 TIME (ACTUAL) IN MINUTES 
vc~~~~ = ~~~P LE VO LUME IN ~ITERS 

RP~J ~:7IVITY = -0,18 
c;L:. ~ ~ r = l ,179704 (4,66fS )/( CONVERSI8N FACTORS ) 
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HEIS NO: BOOF54 
PNL SAMPLE: 91-2710-L-1 
TIME, ZERO: 3/25 / 91 11:16 
TIME, CO UNTED: 4/9/91 14:32:19 
DECA Y TI ME: 21796.31 
WT : 3. 5 
LT: 1200 ,27 
DIC (RU-106) : 259.97 

RU106, BROSS COUNTS: 
BKSD: 
C060, 6ROSS COUNT S: 
BK6D: 
BI-214, GROSS COUN!S : 
BK6D: 

COMPTON FACTORS (C f! 

RU- 106 ON C0 -60: 0.00 228 
RU-106 ON BI -214 : 0.04035 

C0-60 ON B!-214 : 0.2381 
BI-214 JN C0-60: 0.01059 
Bl -214 ON RU-106 : G.21186 

TEMP , NET Bl -21l = 470 
TEMF. NET C0-60 = 1028 
TE MP. NET RLl -lOt = 67 

TE ~P. NE7 El -214 = 470 
TE MP . NE7 CG -60 = :028 
TEMP. NE~ RJ -106 = 67 

TEMP, NE 7 Bl- 214 = 

TEMF . ~ET CO-t.O = 
TEMP, NET RU-10! = 

4TH ITERA TIO~ 

TEMP. NE~ Bi-214 = 
TEMP. NET C0-60 = 
TEMP. NET RU -106 = 

FIN AL !TERA~'. C:t; 

4 ; (i 

1028 
67 

470 
1 (1'10 
4 '-' ~ '-' 

67 

282 NET: 
215 

1066 NET: 
38 

941 NET: 
471 

2. 7G34~, 
2.356590 
47 .1451'.i 

-0.34255 
2.395174 
47.917% 

-0 I 3738~. 
2. 395169 
47,91695 

-0,37385 
2.395164 
47.91686 

BI -2!4 cc~ ~·r c\ FAC 78R = 47.9168662 
C0-60 CCMP1C~ F~CTJR = 28, 348301 5 

., ' . 
: t , • . ) 

SAMFLE ~E S~LT CALCULAT !JN 

67 

1028 

470 

., 

06-0ct-92 

244. 7668 

244.1693 
-0. 01 93~-
28.34825 

244. 201 1 
-o. 02112 
28.34830 

244.2015 
-0.02112 
28.34830 

= 
= 
= 

'1 '1 r; C,';0'7 
~~L.r ,J ~ If 

1025 .490 
-8 . 4897 1 

= 226.1732 
= 1025.624 

= 226.1727 
= 1025.625 
= -9.26525 

= 226.1723 
= 1025 .625 
= -9,26516 

PASE 21 



GROSS CDU~iS, RU-106: 
SYSTEM BKGFi: 
COMPTON I NTERF. : 
NET COUNTS: 
DIC FA CTOF'. : 
LIVE TIME, MIN.: 
VOLUME: 

215 
76.2651677 
-9.265i677 

259.97 
1200.27 

7 C 
•~• I ._I 

DECAY TIME: 21796.3166 
RU-106 DECAY CONSTANT: 1.2919E-06 
DECAY CORR. = eAID ECAY CONSTANTlDECAY TIME) = 1. 028558 

06-0ct-92 

ACTIVITY = IA! l ID /Cl l (DECAY CORR,) / (LIVE TIME) * (VOLUME) * (2.22 DPM/PCI) 

WHERE: A= NET COJN~S, RU-106 (SROSS - BK6D - COMPTON) 
D:C = DIC FA CTOR (D: SINTEERATIONS PER COUNT FACTOR) 
D~: A• CJRR . = DEc;v CORRECTION (CALCULATED ABOVE) 
L! VE Tl~E = COUNTlN2 TIME (ACTUAL) IN MINUTES 
VJLL: ~E = SA~P~E ✓Q~~ME IN LITERS 

' ·f\ 1 _- , • [- :. 

l· "'!- - C ~i.. - 2.2S025C ~~.t6iS )/ (SO NVERSION FACTORS ) 
.-, 1 
.:.,-.. , 
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Q6 I 3ll~}i ?qf11Q 
SD~ : BOOFOl. F;U-106 AN~L YSI: i IJ · ,,.. 11 / ~i 06-0ct -92 

HE!S NO : BOOFDO 
PNL SAMPLE : 91 -2711-L-1 
Tll'IE, ZERS : 3/27 / 11 13:23 
TIME, COU NTE D: 4/~/91 15: 38 

WT: 
l T • 
L. ! . 

D/C (RU-1 06) : 

13095 

17 0G .22 

RU106, 6RJSS COUN TS: 
BKGD: 
C060, GRO SS CO U\ 7E: 
BKBD : 
Bl-214, GROS3 cou~rs: 
BKGD : 

c•rPT ON FACTORS (Cf ; 

0, '.)4:::35 
CD - 60 ON RU-1 i)t- : 

f:J- 214 Q~; CC- 60: ( 1 (ti f°I ~-'; 
'·' • ·• J. ••· · : 

BI -214 ON R~-:Ot: 0.21 ~26 

1ST liE F~- I~N 

TEMP. NET :: -60 = 14 74 

TEM P. NET CO -tO = 1474 
TEMP, NET R0 -10t = 24 4 

TE MP . N~- 3:-214 = 
TEMP , NET C0-60 = 
TEMP. NET RU -!O! = 

TEMP. NET Bl-214 = 
TEMP . NET co-~o = 
TEMP. NET RL-1Ct = 

FINAL !TEP AT:ON 

1234 
1474 
244 

1234 
1474 
244 

548 NET: 
304 

1528 NET: 
54 

1902 NET: 
668 

" . 84 :,4 
9. 247137 

0. 74 7E6~, 
9.368 199 
187 .4170 

0. 645'702 
9.368247 
187.4180 

0.649657 
9.368234 
187 .4177 

Bl -214 S[~P1 •~ F~~TC~ = 187.41 77 t7 

S~NP~E ?E3~LT SALCJLATI•~ 

.-,.-, ; 0 
~ ~ • I f 

244 

1474 

1234 

350.9 594 
0.5 5632 

40.47039 

348 .6251 
0.0422 58 
40.481 2:, 

348.7187 
0, 036711 
40.48140 

348. 7200 
0.036709 
40.48140 

.. ~ 
\\ 

PA6E 23 

= 8i3.1952 
= 1464 .196 
= 18. 53447 

= 884. 6269 
= 1464 I 589 
= 16 . 10168 

: 884.631:, 
= 1464.595 
= 16,10055 

= 884.6302 
= 1464.595 
= 16,10062 



SDG: BJOF 01, RU-1 '}6 ANAL YS!S 
96 E~'·'i ?7 "'t:90 I 

GROSS COU~TS, RU- 106 : 
SYSTEM BKSR: 
COMP TON I NTERF. : 
NET COUNT~: 
D/C FACTOF: : 
LIVE TIME 1 MU/.: 
VOLUME: 
DECAY TIME: 

548 
304 

227.899174 
16.i008250 

259.97 
1700.2: 

3.5 
13095 

RU-106 DECAY CONSTANT: 1.2919E-06 
DECAY CORR, = !A( DECAY CD NSTANT lDEC AY TIME) = 1.01706! 

06-0ct-92 

ACTIVITY = IA) * [D /CI i (DECAY CORR.) I (LIVE TIME) l (VOLUME) l (2.22 DPM/PCI) 

WHERE: A= NET CO~NTS, RU-106 (BROSS - BKGD - COMPTON) 

- -- - ·; 

.,, 
·..: - -- . :.. · ... 

D/C = DIC FACTOR (C! SINTESRATI ONS PER COUNT FACTOR) 
gECAY cc~~ . = DECAY CORRECTION (CALCULATED ABOVE) 
LI VE "lME = COUNTING TIME (ACTUAL) IN MINUTES 
,_; ,: ;_:" : = S~riPLE 'i QLUME IN LITERS 

~.:5102! (4,b6tS )/{ CONVERSI GN FACTG~S l 

PASE 24 



5D6: 
iJ6 I ltl1'1 ?'IQ'} 

BOOF 01 ~ RU-1 06 ANAL YS IS / ·rP. i,1J , l ,r .~ l~ .. /· .~-t.u 

HEIS NO: 
PNL SAMPLE: 
TIME, ZERO: 
TIME, COLlinED : 
DECAY TIME : 
WT: 
LT: 
D/C (RU-106 ): 

BOOFDO 
91-2711-L-1 
3/27/91 13:23 
5/15 / 91 16:31:4t 
70748.73 

1200.17 
259.97 

RU106, GROSS COUNTS: 224 NET: 
215 BKGD: 

9 

C060, GROSS CO UNT S: 1119 NET: 
38 

1081 
BKSD: 
BI-214, GROSS COUNTS : 
BKSD: 

CO~PTON FACTORS (Cf) 

R~-106 ON C0-60: 
R~ -1 06 0~ Bl -214: 

CO-oC ON BI-214: 

61 -2 !4 ON RU-106: 

TEMF·. NET f:I - 214 = 
TENF. NET C•-60 = 
TE~P. NET RLl-10& = 

TEMP. NET Bi -214 = 
TEMP, NE! :o-to = 

TEMP. NE! B:-214 = 
TEMP. NET C0-60 = 
TEMP. NET RU-106 = 

4 TH ITERATION 

TEMP. NET B! -214 = 
TEMP. NET C0-60 = 
TEMP. NET RU -106 = 

FINAL ITERAT!Oti 

G.00228 

(: ,027 t.4 

0.01037' 
0.21i86 

cc:, 
.•=..: 

1081 
9 

cc 
!'-' 

i t -: i ,., ,., ,_. .a. 

oc 
:' '..-

i081 
9 

98 
10B1 

9 

569 NET: 
471 

0.36315 
-1.69174 
-33.8444 

o.~,21299 
-1.69763 
-33.9622 

u. 5260~;6 
-1.69767 
-33.9631 

0.526091 
-1.69767 
-33,9631 

BI-214 CC~P70~ F;~TQR = -33.963134 
C0-60 CO~PTQN FACTOR = 29 .9249421 

-4.0 

SANPLE RESULT CALCULATIJN 

98 

06-0ct-92 

257.3861 
0.02052 

29 I 92~103 

257 .7840 
0.029456 
29.92494 

257.7832 
0. 029725 
29.92494 

257.7832 
0 .029727 
29.92494 

PAGE 25 

= -159. 749 
= 1082.671 
= 12,91944 

= -160.305 
= 1082, 668 
= 13,03733 

= -160, :,09 
= 10B2.667 
= 13.03B19 

= -160,309 
= 10B2.667 
= 13,03B19 



g ' I "3ll1'7 "Jf"I{]"~ SDG ' "'f\··, r r-4 - ,ii r, · A'", ' YS'" 6 fl . it !\ti:) ~ ,, r,,_,i_,; ,n, h,.-1-.-b .~!HL. D ,, • j t .t.,,,, '~ 06-0ct-92 

GROSS COUNTS, RU-1 06: 
SYSTEM Bi:BR: 
COMPTOI/ INTERF. : 
NET COUNTS: 
D/C FACTOR: 
LIVE TIME, MlN.: 
VOLUME: 
DECAY TIME: 
RU-106 DECAY CONSTANT: 

224 
215 

-4. 0381926 
13.0381926 

259.97 
1200.17 

3.5 . 
70748.7333 
1.2919E-06 

DECAY CORR. = eA(DECAY CONSTANTtDECAY TIME ) = 1.095707 

ACTIVITY = (A) l (D/C) * (D ECAY CORR.) ! (LIVE TIME ) l (VOLUME) l (2.22 DPM/PCI) 

WHERE: A= NET COUNTS, RU-106 (SROSS - BK6D - COMPTON) 
DIC= DIC FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DECA Y CORR. = DECAY CORRECTION (CALCULATED ABOVE ) 
LI YE TI ME= COUNTING TIME (ACTUAL) IN MINUTES 
VOLUME = SA~PLE VOLUME IN LITERS 
2.?2 = CO~VERS!DN, DFM/PCI 

::~C- L~: = : .067482 (4.66l5 )/( CONVERSION FACTORS ) 
F·0 rn , ~ - ~ = .2. 1 
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SOB: BOOF01, RL!-1% ANALYSIS 96 l31-l77.w,;::s10~\ 06-0ct-92 

HEIS NO: BOOF90 
PNL 5ANPLE: 91-2781-L-1 
TINE, ZERO: 4/1/91 12:58 
TINE, COUNTED: 4/10/91 14:07 
DECAY TIME: 13029 
WT: 3. 5 
LT: 1400.12 
D/C (RU-106): 259.97 

RU106, BROSS COUNTS: 
BKGD: 
C060, GROSS COUNTS: 
BK6D: 
BI-214, GROSS COUNTS: 
BKGD: 

COMPTON FACTORS (Cf ) 

RU-let. ON CD-60: 
RU-1 06 ON Pl-214: 
~0-cC ON RU -i 06; 
C0-60 Ofi B>:14: 
BI-214 y; LD-60: 
B!-214 ON R~ -~ Ot : 

TEMP. NET Bl-2:~ = 
TEMP . NET CQ-~C = 
TEMP. NET RLl -l Cc = 

2ND i TERA T!?J 

TEMP , NtT Bi<i4 = 
TEMP, NET CJ-60 = 
TEMP. N~T Rl -1 06 = 

3RD ITERA"TIC \ 

TEMP. N~ 7 f i-214 = 
TENP. NET C0-60 = 
TENP. NET RU-1 06 = 

4TH ITERATION 

0.00228 
0 I 0403:: 
0,02764 
0.2381 

(.:, 01059 
t, ·"'Ji l Qi.. 
•. • J...i..i. '.JW 

2491 
--, LC':' 
~~;,.; -. , 

430 

':·L 01 
~'-' '.! ·-' 

430 

~451 
2683 

430 

TEMP. NE T BI-214 = 2491 
TENP. NET C0-60 = 2683 
TEMP. NET RU-106 = 430 

FINAL rm:AT!ON 

680 NET: 
2~io 

2728 NET: 
45 

3041 NET: 
550 

1 "7 -r: .. ·, t. . .. . -· . . 

388. 72 t4 

-l.3G412 

-1.50604 
19.67994 
393.7104 

-1. 50614 
19.67991 
393.7098 

Bl-214 ~CMPT8N FACT•R = 393.709898 
C0-60 COMP TON FACTOR= 73.6165193 

TOTAL COMPTON !NTERF . 467 .3 

SA~PLE RES UL T CALCULATION 

430 

2683 

2491 

6:,8. 8223 
0.9804 

73. ~8395 

633.9t23 
-0 I 073:~9 
73 .61620 

634 .1 ~,40 
-0.08509 
73.61651 

634.1567 
-0.08510 
73.61651 

= 
= 
= 

= 
= 
= 

= 
= 
= 

1834.827 
2662.588 
-32.3204 

1858.341 
2663 .393 
-37.3244 

1s5e. 3~,1 
2663.405 
-37.3269 

= 1858.349 
= 2663.405 
= -37.3264 
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ti I'.' on,177 •3qor 
SDG: BOOF01, RU-106 ANALYSIS lb hi -! l .. it,/ ;I 06-0ct-92 

BROSS COUNTS, RU-10 6: 680 
250 

467.326418 
-37.326418 

259.97 

SYSTEM BKSR: 
COMPTON HHERF. : 
NET COUHS: 
DIC FA CTOR : 
LI VE Tl ME, 1'\ IN . : 14(H).12 
VOLUME: 
DECA Y TIME: 13029 
RU-106 DECAY CONSTANT: 1.2919E-06 
DECAY CORR. = eA( DECAY CONSTANTlDECA Y TIME) = 1.016974 

ACTIVITY = (A) * (Di C) i (DECAY CORR.) I (LIVE TIME) l (VOLUME) l (2.22 DPM/PCI) 

WHERE: A= ~~ T CO U~ TS, RU-106 (BROSS - BKGD - COMPTON) 
DIC= DIC FACTOR (DISINTEGRATIONS PER COUNT FACTOR) 
DEC A• CORR . = DECA Y CORRECTION (CALCULATED ABOYE) 
LIVE TIME= COUNTING TIME (ACTUAL) IN MINUTES 

2.2~ = SJN~EPSl0N , DFM /PC! 

_·s~ . ; . r = 3,033132 (4,66lS)/ (CONVERSION FACTORS) 
3 
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HEIS NO: 
PNL SAMPLE: 
TIME, ZERO: 
TIME, COUNTED: 
DECA Y TIME: 

BOOFB6 
91 -2859-L-1 
4/.3/91 13:54 
4/11 /91 16:31:53 
i1677.88 

WT: 
LT: 
DIC (RU-106): 

~ c . ._,,-.; 

1199,92 
259.97 

RU106, BROSS COUNTS : 
BK6D: 
C060, GROSS COUNTS: 
BKGD: 
BI-214, GRG55 CCUNTS: 
BKGD: 

COMPTON FACTORS !Cf ) 

RU-10a C~ EI-214: 
C0-6G D~l F:U-1 06: 
C•-t,(· ON B'. <:, : 
BI-214 Gh .:O-t/ ;: 
B:-214 CN Rl -106: 

TEMP. NET E; ;-214 = 
TEMP . NET CG-60 = 
TEMP. NE T RV -1 0t = 

TEMF. NET C2-6~ = 

TEMP. NET E:-214 = 
TEMP. NET C0-60 = 
TEMP. NET RU-1 0t = 

4TH ITERAT:Qr; 

0, (H) 228 
(, . 04C.35 

0.23E 1 

( °'.:I; 0/. 
'.' I .. ... . '- ' W 

·-:, c.•--:·t, 
i.. ·. ' i.. '.· 

~•=. - (·, 

;,c:_c 
~ •- • \,,.i 

-, ::. -: ."1 
~ ..... .. , 
3345 
4::8 

TEMP. NET &I-214 = 2520 
TEMP. NET C0-60 = 3348 
TEMP . NET RU-1 06 = 458 

SAMPLE RESULT CALC Ll ~A~iON 

673 
21:, 

3386 
38 

3091 
571 

NEi: 

NET: 

NET: 

18 .4603 
18.04918 

G.1 97840 
13 .29G93 
365 .9223 

0,001806 
18 .291 01 
365.9239 

0.001729 
18. 29099 
36~,. 9234 

458 

3348 

2520 

06-0ct-92 

797 .1588 
1,04424 

92. 01097 

7~2 .61 26 
0.011179 
92, 1ms4 

792.8010 
0.000102 
92.03315 

792.8036 
1),000097 
92,03315 

:: 

:: 

:: 

:: 

:: 

:: 

:: 

:: 

:: 

1704.360 
3328.906 
4.903121 

1727.189 
3329.697 
0.044782 

1727.197 
3329,708 
0. 042863 

= 1727.194 
= 3329.708 
= 0,043400 
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GROSS COUNTS, RU-1 06: 
SYSTEM BrBR: 
COMPTON INTERF. : 
NET COUNTS: 
DIC FACTOR: 
LIVE TIME, MIN.: 
VOLUME: 
DECAY TIME: 
RU-106 DECAY CONSTANT: 

673 
215 

457. 956~·99 
0.0434006E 

259.97 
1199.92 

~ c;. ._, ,,_, 

11677. 8833 
1.2919E-06 

DECAY CORR. = eA( DECAY CONSTANTlDEC AY TIME) = 1.015201 

06-0ct-92 

ACTIVITY = (A; f (D /C) i (DECAY CORR.) / (LIVE TIME) i (VOLUME) l (2.22 DPM/PCI) 

WHERE: A= NET :OJNTS, RU-106 (6ROSS - BKGD - COMPTON) 
D/C = DIC FACTOR (DISINTE6RATIONS PER COUNT FACTOR) 
DECAi CORR, = DECAY CORRECTION (CALCULATED ABOVE) 
LIVE 1 IM E = COUN-ING TIME (ACTU AL) IN ~INUTES 

, r, T 1 ' -, -.., .. . -

: .£:20!1 (L,66 iS )/( CCNVERS!ON FACTORS ) 
7 c; 
·-~ • • • .! 
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P6 I .3Ll11 ,;inns ?. .-. (, ,•, { ~ : ' ·\ " r • . t f \j ~ ! .- . ' , ~1 ~I !\-4) I .,t.J,.,Fv, , ~u-; ,_,o HNfL , ::, 1::, ,, ~-· / J, ,"'f~ .. i q,, l_ 

HE IS ND: 
F'NL SAMPLE: 
TIME, ZERO: 

BOOFC4 
91-2860-L-1 
4/4 /91 13:24 
4/12/91 15:18:24 

DEC?1 TIME: 
WT• 
LT: 
D/C (RU-106): 

11634.4 
, C 
.~, 1 ._: 

3600 .48 
259.97 

RU1 06~ SROSS COUNTS: 
BKGD: 
C06C, GROSS COUNTS: 
BK6D: 
BI-214, GROSS CO UNTS: 
BKSD: 

COMP TON FACTORS (Cf } 

~U - l J: ON CS-&0: 

P~ -:: ~ ON P~- 106: 

0.00228 

:·• ,:, .. ,: .; 
'·' • L --· ;,.; ~ 

TEM~ . ~ E ~ c:-to = 22:9 
TE~P. ~ET R~ -10t = 7~9 

TEnP. NE T CJ-60 = 
TE~P J NET R~-!0t = 

4TH I: ERATI Ui 

TE~P. ~ ~- BI- 214 = 
TENP. ~ET C0-60 = 
TEMP. NET Rt' -1 06 = 

:229 
/C.C 
i·-'.' 

3446 
2229 

759 

14()3 
644 

2344 
115 

4860 
1414 

NET: 759 

NET: 'l'l'lQ 
4LL 1 

N-T, t I , 3446 

1 ?1 I. "'.•C. LC, 
·-''·' ' ;..,~--·~·-' 

::-,.2173E5 
30.91714 
618. ~;181 

3.217181 
30.91710 
618.5173 

06-0ct-92 

530.7249 

I. (\ , ~ "7 ?1.. 
'..i '/ r ; ,a. ; ·.•L,.· 

0.198681 
60.7495:Z 

:.23, 3162 
0.181800 
60.74998 

523.3202 
0.181788 
60.74998 

PASE 31 

= 2884.649 
= 2196.721 
= 87.14079 

= 2919.444 
= 2197.884 
= 79. 73694 

= 291S' .466 
= 2197.901 
= 79.73187 

= 2919,462 
= 2197.901 
= 79.73267 



GROSS CG UN:s , RU-1 06: 
SYSTEM Et6R: 
CONPTCN :t/;EF;F . : 
NET COiXS ; 
DIC FAC -J~ : 

RU-1 06 DEC~ Y CC NS TAN T: 

f:.f'T r li ":"': V 
/"': '• ! l ¥ • : ' = 

14)3 
644 

679.267328 
79,7326716 

259.97 
36 0(; ,48 

11634.4 
1.29i9E-06 

06-0:t-92 

WHERE: A= NE- CJ~~T S, RU-1 06 (GRCSS - BKSD - COMPTON ) 
DIC = DIC FACTOR (DISI NTEGR ATIONS PER COUNT FACTOR ) 

. - - - . - . - - . . ·- - .. . __ ;· __ ; .... = ~;;":· ;..: -U ~~:nt !t; :_; 

;:; 
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HEIS NG: 
PNL SAMF'L E: 
TIME~ ZERO : 

91-2962-L- l 
, u ro, 
't t -t .• ! ... 13:23 

TIME ! C~UNTE J: 4/ lt / 91 15: 38:22 
DECA't TI~E: 

f :. 
L.. , ' 

DIC (RU-106 : : 

11' /. l C, 1: L 
.i. ! "'! .;. ._• ;·- ' U 

S C .:, . ._; 

259,97 

F:U1O6, 6ROSS CCUNTS: 
Bt'.GD: 
C0601 GROSS CG~~T S: 
BKGD: 
BI-214, SROSS CCJNTS: 
BKSD : 

COMPTO" FACT ORS (Sf ) 

1 C-T !TC''.: !; "!"7 ·i ~.: 
.1. 1-' i ... ,_ . ... . J'..: '. 

TE MP , NET :•-~~ = 

TEMP I NET ,: c. -.:/ = 

TEMP, NET B:-2 14 = 
TEMP . NET C0-60 = 
TEMP. NET RU-106 = 

4TH ITERAT I ON 

TEMP. NET B:-214 = 
TEMP. NET C0-60 = 
TEMP. NET RU-: 06 = 

FINAL ITERATi cr; 

:·, ,.._,-_" •·-:, :;;: 
'·' 1 -.--.' i,. ... ~ 

(, -,~ ,; -; 
,_, , ._ ._, . ..;.!. 

(\ (: ~ {' !:,,: 
,_. ' .·. ·.-. 

729 
. ,,. 
,;. ..... . _. 

-, -,,: 

1 ( ,"7 
J. '.'·-' 

5et 
729 
f (1~ 

586 
729 
1(:3 

318 NET: 

767 flET: 
38 

1057 NET: 
471 

4.323569 

-O,i4200 
4.380571 
0"7 P, ,I '. 
I..'/ I ~ 1•-•w- .i. 

-0 .18823 
4.380600 
87.63683 

-0.18825 
4.380594 
87.63670 

BI-214 CD~PTC~ FAC TOR= 87,6367037 
C0-6C COMPT ON FAC TOR = 20,0257743 

SAMPLE RES UL T CALCU~ATI JN 

06-0ct-92 PASE 33 

729 

586 

173.5749 = 408.2690 
C.23484 = 724.4415 

= -3,5194A 

i 72 I 481'5 = 413.6~;24 
-(; ,0 (:802 = 724.6274 
20.02870 = -4.66511 

172.5337 = 413,6~144 
-0.01063 = 724. 6300 
20.02877 = -4.66560 

li2.5344 : 413.6538 
-(l,1jlQ63 = 724.6300 
20,02877 = -4.66547 



SDG: BO)FOl , RU-l(L~ ANALYSIS 9613l,!77 .. 291 I 06-0ct-92 

BROSS COUNTS, RU-1 06: 
SYSTEM BKGR: 
COMPTON INTERF. : 
NET COUNTS: 
DIC FACTOF;: 
LIVE TlME, MH/, : 
VOLUME: 
DECAY TIME: 
RU-1O6 DECAY CONSTANT: 

318 
21 ~; 

107.665478 
-4.6654781 

259.97 
1200.19 

1 ~ ........ 
17415.3666 
1. 2919E-06 

DECAY CORR. = eAI DECAY CONSTANTlDECAY TIME ! = 1.022753 

ACTIVITY = (A; i (DI:) l (DECAY CORR.) I (LIVE TIME) * (VOLUME) * (2.22 DPM/PCI ) 

WHERE: A= NET COU NTS, RU-106 (BROSS - BKGD - COMPTON) 
DIC= D/C FACTOR (DISINTESRATIONS PER COUNT FACTOR) 
DECAY CORR. = DECAY CORRECTION (CALCULATED ABOVE) 
Ll~E TIME= COUNTING TIME [ACTUAL) IN MINUTES 
VOLUME = SA ~~L E VOLUME IN LITERS 
?.2: = CCN;ERSI QrJ~ DPM / PC ! 

- •' t? , : .i ... -

~,~ S6632 (4.66tS )/(CONV ERSION .FACTORS ) 
RF'iD, LLL = 2.4 

PASE 34 



HEIS i;c: 
nil SAMPLE: 
TIME, ZERO: 
TI ME, COUNTED: 
DECA Y 'iME: 
WT: 
LT: 
D/C (RU-106 ): 

BOOFG4 
91-2962-L-1 
4/4 i9i 13:23 
5/14/91 15:18:58 
57715.96 

., ~ ·~· .... , 
1200.14 
259.97 

RU106, GROSS COUNTS: 185 NET: 
BKGD: 
C060, GROSS COUNTS : 
BKGD: 
Bl-214, GROSS COUNTS: 
BKGD: 

CO~ PTON FACT ORS !Cf) 

RU-1 06 ON C-0-t,O : 
RU-106 Ot: BI-2 14: 
S~-60 ON R .. !- 106: 
C0-6 :) :JN BI-214: 

s:-21 4 CN RU-106: 

m,~·, ff; f;:-214 = 
TEMF. NET C•-6~ = 
TEMP. NET Rl-1 06 = 

T:MF·, ii E- bi<::L = 
TEMP. NET CO-b = 

TEMP, NET C0-60 = 
TEMP, NET RU -lOt = 

4TH ITERATI ON 

TEMP. NE T Bl-214 = 
TEMP. NET CD-6C = 
TEMP. NET RJ-106 = 

FINAL ITERATlm; 

f) I 00228 
0. 04(:3~, 
) .(12764 

{1 '':; i 0.L 
'•'Ii... ~ J. '- ' \..' 

-44 

-30 

-44 

-30 

-44 
7'10 
/ LU 

-30 

-44 
728 
- .)\.i 

766 NET: 
38 

427 NET: 
471 

-1.2 il)5 
-2.28877 
-45,788:· 

-0.17748 
-2.30566 

-0.16380 
-2,30570 
-46.1270 

- (l .16377 
-2. 30565' 
-4L 1270 

C0-60 COMPTOt: FACTOR = 20.1859053 

TOTAL COMPTON lh JE~~- -25.9 

SAMPLE RESJLT CA~CU~A!IJ~ 

-30 

728 

-44 

173 .3368 
- i) ,0684 

20.18707 

i73.8980 
-O.Oi002 
20,18592 

173.8881 
-0, 0092~, 
20.18590 

17:-.B879 
-0.00925 
20 .18591) 

PASE 35 

= -216.126 
= 730.3:,71 

= -217.720 
= 730.31:16 
= -4, 0:864 

= -217.724 
= 730.3149 
= -4.05882 

= -217.724 
= 730.3149 
= -4.05885 



GROSS COUNTS, RU-106: 
SYSTEM BKSR: 
COMPTON INTERF . : 
NET COUNTS: 
D/C FACTOR: 
LJYE TIME, ~IN . : 
VOLUME: 
DECAY TIME: 
RU-106 DEC AY CONSTANT: 

185 
21 5 

-25.941147 
-4 ,0588525 

259.97 
120(1,14 

1 ~ ._, , .... , 

57715.9666 
1.2919E-06 

DECAY CORR. = eA(DECAY CDNSTANTtDECAV TIME) = 1.077413 

Ob-Oct-92 

ACTI\l!TY = (A) i (D IC) t (DECAY CORR.) I (LI VE TIHE) t (VOLUME) t (2.22 DPH/PCI ) 

WHERE: A= NET COUNTS, RU-106 (GROSS - BK6D - COMPTON) 
DIC= D/C FACTOf (DIS!NTE6RATICNS PER COUNT FACTOR ) 
D~CA Y CORR. = DECAY CORRE CT ION (CALCULATED ABOVE) 
LIYE TIME = COUk 7 ING TIME (AC TUAL) IN MINUTES 
VOLU ME = S~ ~PL~ JJL ~~E IN LI TE RS 

·.: - .;:. -' -

:.c245a5 (4.66t5) '( CONVERSION FACTORS) 

.. \,) ,, 

PASE 3b 



HEIS NO: BOOF01 
PNL SAMPLE: 90-7074-L-3 
TIME, ZERO: 3/18/91 12:00 
TIME, COUNTED: 3/21/91 18:08:50 
DECA Y TIME: 4688.833 
WT: 
LT: 999.35 
DIC (RU-1 06): 259,97 

RU106, GROSS COUNTS: 
BrGD: 
C060, GROSS COUNTS: 
BKGL': 
BI-214 , GROSS COUNTS: 
BK6D: 

COMPTON FACTORS (Cf) 

t, t 1t\,.,r:,c ,_, . ,_.,_, ,_,;.=.; 

R~ -106 C~ SI -214: 0. 0403 :: 

CJ-60 ON B:-:1(: 0.2381 

TEMP. NE• c:-~0 = 
TEMP. NET RU-: 0a = 

TEM P. NET ::-6 ~· = 1)8 
TE~P . NE~~~-!- = 4995! 

TEMP, N~~ BI -: :~ = 
TEMP. NET CG-60 = 
TEMP. NET RU-1 06 = 

20~4 
108 

4oc,c., 
! ! ._,. 

TEMP, NE 7 Bl-214 = 2054 
TEMP. NET C0-60 = 108 
TEMP. NET RC-1 C6 = 49951 

FINAL ITERAT ICN 

50130 
179 
140 

32 
2446 

392 

BI-214 CC~PTON FACT8R = 8.54090152 
C0-60 COMP10t~ FA:TJR = -0,174 02 49 

8.4 

NET: 

NET: 

NET: 

(1 i 1'C. t C.1 
'.' I J. •. '•. • ,6.-.,•••' 

2.703831 

2015.420 

8.477304 

201:1,187 
0.426921 
8. 5408~;8 

2:)1~1.185 
0.426924 
8.540901 

,I 

49951 

108 

2054 

25.7148 
113. 8882 
-0.16648 

-1.43417 
113.8824 
- (1 , 17430 

-1.50151 
113. 8693 
-0.17402 

-1.49914 
113. 8692 
-0.17402 

= 
= 
= 

12. 7623:, 
-6.02343 
49948.46 

= 40.01371 
= -6.30624 
= 49942,:9 

= 40.31369 
= -6.29627 
= 49942.63 

= 40.31389 
= -6.29612 
= 49942.63 

.• ✓ ,, 

PA6E 37 



96 1-·u7, ~~g u:: 
SD6: BO,)F01, RU-1 06 ANAL YSIS i j I, / ..., 1',.,,• ~ ~1 

GROSS COUNiS, RU-106 : 
SYSTEH BKGR: 
COl'IPTON !NTERF.: 
NET COUNTS: 
D/C FA CTOR : 
LI VE TI HE, MIN . : 
VOLUME: 

501 30 
179 

8.36687655 
49942.6331 

259.97 
999.3: 

DECAY TIME: 46B8.83333 
RU-1 06 DECAY CONST AN~: 1.2919E-06 
DECAY CORR. = EAI DECAY CDNSTANTtDECAY TIME ) = 1~006075 

06-0ct-92 

ACT! VrTY = (A) $ (D/C) t (DECAY CORR. ) I (LIVE TIHE) t (VOLUHE) t (2.22 DPH/PCI) 

WHERE: A= NET CO UN TS, RU-106 (BROSS - BK6D - COMPTON) 
DIC= DIC FACTOR (DISINTEBRATIONS PER COUNT FACTOR) 
DECAY CCRR. = DECA Y CORRECTION (CALCULATED ABOVE) 
LI VE TIME= COUNTING TIME (A CTUAL) IN MINUTES 
VCLU~ ~ = 5A~PLE VOLUM E IN LITERS 

... : :.-; :,r"'j-:: 
~- - -· . ·-· .... ·-· 

: •• ,I\_ ~ - I ~ -
'. ·~w,. ' :_ _ _ - 7.519963 (4,66 tS) /( CONVERSIDh FACT ORS) 
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SDG: BOOFOl, RU- !06 ANALYSIS 

HEIS NG: BOOF01 
PNL SAMPLE: 90-7074-L-6 
TIME, ZERO: 3/18/91 12:00 
TIME, COUNTED: 3/27/91 15:10:03 
DECA Y TI~E: 13150.05 
WT: 
LT: 
D/C (RU-106): 

1299.14 
259,97 

RU106, BROSS COUNT S: 
BKGD: 
C060, GROSS :JUNTS: 
BKGD: 
B1-214, 6ROSS COUNTS: 
BKGD: 

COMPTON FACTORS (Cf) 

RU-106 0~ C0-60; 0.00228 

C0-60 GN s:-2:(: 0.2381 

f!-214 ON R0-:~5: 0.2 11 86 

TEMP , NE7 s;- :~t = 

TEMP. hE; CG-:: = 
TEM?. NET ;:,L< :.~ = 

TEMP. N~- ?: -2:~ = 2539 
TEMP. NET CD-t0 = 154 
TEMP. NET RU -106 = 64145 

4TH ITERATION 

TEMP. NE! Si-214 = 2539 
TEMP. NET C0-60 = 154 
TEMP. NEI RLl-1 0t = 64145 

FINAL !TERA: Et, 

64377 NET: 
232 
195 NET: 

41 
3049 ~ffT: 

510 

-0.90987 
-18.2026 

-0.55 1:::7 
-11.0246 

2588,686 
-0.54700 
-10.9431 

2588.683 
-0.54700 
-10.9431 

CJ-60 20MPTO~~ FAC1JR = 0,22863729 

SAMPL E , E3~LT S~LSULA T:G~ 

64145 

154 

2539 

06-0c t-92 

36.6674 
146. 2~,(!6 
0.239342 

2.061772 
146.2915 
0.228293 

1. 966591 
146.2752 
0.228632 

1. 969513 
146.2750 
0.228637 

= 
= 
= 

-85.9181 
8.659273 
64162.96 

= -52.0373 
= 8.259519 
= 64155.79 

= -51. 6529 
= 8.271789 
= 64155.71 

= -51.6525 
= 8.271971 
= 64155.71 

.. '-1-,, 
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GROSS CGUNTS, RU-106: 
SYSTEM BKGF,: 
COl'1PTON INTERF. : 
NET COUNTS: 
D/C FACTO R: 
LI VE TIME, MitL : 
VOLUME: 
DECAY TlME: 

64377 
232 

-10.714481 
64155.7144 

259 .97 
1299.14 

13rn,.os 
RU-1 06 DECAY CONSTANT: 1.2919E-06 
DECA Y CORR. = eA( DECAY CONSTANTSDEC AY TIME) = 1. 017133 

ACTI VITY = IA) t (D/C) t (DECA Y CORR.) / (LIVE TIME) t (VOLUME) l 12,22 DPl'1/PCI) 

WHERE: A= NET C~UNTS, RU-106 (GROSS - BK6D - COMPTON) 
D:: = D/S FACTOR (DI SINTEGR ATIONS PER COUNT FACTO R) 
DECA{ CORR. = DECAY CORRECTION (CALCULATED ABOVE ) 
LI VE TIME= COUN TI NG TIME (ACTUAL) IN NINUTES 
V~LUME = sarP~E VOLUME IN LITERS 
2.22 = CJNVERS IO ~, DPM/PC I 

6.3~5573 !4.66lS )/ (CGNVERSION FACTORS) 
RFT~. L~D = NR 
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CONTROLLED DOCUMENl 
COPY NO. GlJuuo~ 

PNL TECHNICAL PROCEDURE. 

TITLE: PNL-AL0-471, DETERMINATION- OF LOW CONCENTRATION OF 106Ru IN GROUND 
WATER BY DIRECT.~OUNTING 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 106Ru in ground water by direct 
counting on large sodium-iodide coincidence/anticoincidence ganvna-ray 
spectrometers. 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 
lower limit of detection (LLD) of 6 picoCuries per liter (pCi/LJ of 106Ru (at 
2 sigma) can be achieved in the presence of up to 500 pCi/L of 0co concurrent 
with up to 100 pCi/L of 21481 and a counting time of -1 day. For samples 
containing no more than 50 pCi/L of 60co along with 50 pCi/L of 214Bi, a LLD of 
2 pCi/L of 106Ru can be achieved at the 95% level of confidence. 

APPLICABILITY 

This procedure is implemented to assure quality and is approved and written to 
conform with PNL-MA-70. 

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 
reduction is performed appropriately. 

DEFINITIONS/ACRONYMS 

• Laboratory Record Book - LRB 

• Multidimensional Analysis (MCA) - a term referring to a gamma-ray 
system of analysis in which two large sodium-iodide crystals count 
single gamma-rays and coincidence gamma-rays. 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. Counts from 
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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). 

• 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, 
2a 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. False~ositive results will occur 
for 2.50% of samples containing no 10 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. 

• Clean - a term that means free of ra~ioactivity, at least free from 
smearable radioactivity. 

• DIC Factor (disintegrations per count) - the inverse of counting 
efficiency which is in counts per disintegration. 

• Decay Characteristics - decay characteristics of 106Ru, 106Rh, 60co, 
214 Bi, and other radionuclides can be found in Lederer and Shirley. 
For purposes of this procedure 106Ru is the radionuclide referred 
to although 106Rh (daughter of 106Ru) is the radionuclide actually 
emitting the ~amma rays used to measure the activity. Since the 
half-life of 06Ru is long (372.6 days) and the half-life of 106Rh is 
short (29.8 seconds), secular equilibrium of 106Ru- 106Rh is reached 
within a few minutes, i.e., the activity of 106Rh is "equal to" the 
activity of 106Ru within a few minutes after a sample containing 
106Ru has been collected. In secular equilibrium, the half-life of 
106Ru governs the decay of both radionuclides. The energies of the 
two coincident gamma rays used to measure 106Ru {106Rh) are 511.8 keV 
and 621.8 keV. 

• Radon daughter{ s) - Both 222 Rn and 220Rn are found in the atmosphere 
from the ~ecay of ~rimordial uranium and thorium, respectively. 
The half-life of 22 Rn is only 55.6 seconds and its activity (and the 
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activity of its daughters) found in a laboratory atmosphere is 
generally significantly less than that of 222 Rn (and daughters) which 
has a 3.8235 day half-life. 81-214 has a 19.8 minute half-life and 
is generally the major interference from atmospheric contamination. 

RESPONSIBLE STAFF 

Counting Room Manager 
Cognizant Staff Members/Analysts 

PROCEDURE 

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 containenot less than 
1.5 liters 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. . 

• Plastic bags (19" x 21" polyethylene are adequate) in which to 
place ~ach sample to facilitate keeping the sample container free 
of rad loactive contamination. 

• Plastic tape {1" wide) or electricians tape {about .75" wide) or 
some other tape appropriate for taping the lid to the container. 

• Impulse heat sealer to seal the plastic bags . 
. 

• Disposable plastic gloves, scissors, knife or scalpel, marking 
pens, writing pens (black ink), and a LRB should be available. 

• 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 Nal(Tl) detectors with 4" thick sodium 
iodide (non Tl activated) "light pipes~ which shield the detectors 
from primordial radioactivity in the photomultiplier tub·es. These 
detectors are contained within a plastic scintillator 
anticoincidence shield which is 40" in diameter and 49• 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 
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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. A1 ternatively, a container can be tared, the sample 
added, and the sampl~ 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 Ao 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 
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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. 

Step 2: 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. Th~ 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 Analysis (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 

i'rocecure Mo . 

PNL-AL0-471 

The gamma-ray spectrometer is calibrated for energy by adjusting 
the analyzer a~p1ifier gain and ADC zero to achieve the desired 
peak locations. Cobalt-60 and 137Cs 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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Gain and/or zero shift during a count can radically change the 
number of counts in channels used to measure any particular 
radionuclide as well as the Compton contribution of any 
radionuclide to other areas. Gain and/or zero shift can sometimes 
be monitored by using the garmia-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 limits. 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 are set properly and are stable throughout a counting 
interval. 

Acceptable limits 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 controlled 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 i~ was during standard counting. 

3.2 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 include at least one coincidence 
gamma-emitting radionuclide and one or more single gamma-emitting 
radionuclide. Cobalt-60 and 137Cs 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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and at least one control check taken after the samples and 
standards are counted shall be recorded. 

3.3 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. 

3.4 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., 06Ru) shall be prepared and counted 
either before, during, or after the period of time in which sample 
analyses are being performed. I,.- addition, aliquots of 6°Co and 
21481 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 lu statistical errors relevant to the peak counting 
efficiency and Compton areas are less than 2%. 

Proce<iu r, No. 

PNL-AL0-471 

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 standard shall be used for determining that peak area for each 
sample. 
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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 measuring the ratio of the net counts 
in the channels used to measure 10~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 tp 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 106Ru (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 
activity of radionuclides in each sample and the uncertainty or LLD 
that is desired. For samples with very low 106Ru 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. 

3.5 Sample and Standards Counting 

Pl'OC:tdurt No . 

After verifying that the detector system to be used is in control 
by checking the "Detector Reliability Chart• (See PNL-AL0-470), 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. 

R1Yi1ion No. Effect.iH Oat.• of 

PNL-AL0-471 0 .AUG 15 1991 8 

I 

f .,.· 

15 



\ 

?roc:eaure No. 

9613L\77 .• 2926 

I PHL TECHNICAL PROCEDURE 
' 

3.5.2 Analyzer Start-Up 

Clear the analyzer memory. Start the analyzer counting and 
record the date and time on~ •counting Sheet,• or record 
directly into memory, if appropriate. A typical counting 
sheet is shown in Figure 1. F;11 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. 

3.5.3 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. · 

3.5.4 Data Transfer and Storage 

If the counting system is controlled by a PC, the data will 
be automatically transferred to a magneti: 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. 

3.5.5 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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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 ganvna-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 "MOA" for 
multidimensional analysis. 

4.0 Calculations 
. 

4.1 The calculational Methodology used to calculate activity in pCi per 
liter is illustrated below. 

Proc1dur1 No . 

PNL-1\L0-471 

. . (gross counts - background counts -Compton counts) x 0/C factor x decay correction 
Act,v,ty • length of count in minutes x volume in liters x 2.22 

Where: 2.22 • disintegrations per minute per pCi 

0/C factor• l divided by the counting efficiency in counts per disintegration 

Decay correction• elt 

where l • 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-life). 

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. 

Gross counts in 106Ru channels• 3980 system background• 291 
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Gross counts in 60co channels• 103856 system bacltground • 41 

Gross counts in 21481 channels• 31927 system backqround • 1023 

Subtract the appropriate syst• background frm each gross 

counts left in lO~Ru channels• 3689 
counts left tn Z~

4
Co channels• 103815 

counts left in 
106

81 channels• 
60

30904 
Compton factor 

0
~u effect on iol • 0.00131 

Compton factor (1
0 

Ru effect on 21 Bt) • 0.04770 
Comoton factor (:

0
co effect on 106Ru) • 0.02134 

Compton factor (
21

io effect on 2!~81) • 0.2257 
Compton factor (

214
8t effect on 

106
co) • 0.00987 

Compton factor ( Bt effect on Ru)• 0.2022 

Canpton correction factors are applied to the value for "counts left after background 
subtraction" until a net or tanporary net has been detennined for each radionuclide. Note 
that the temporary net values should be used in the equations at the first opportunity . The 
"counts left after subtracting background" ts the value fran which to subtract the Compton 
counts . 

Temporary Net 214Bt • 30904 • (3689 x .04770) - (103815 x .22570) • 7297 . 

Temporary Net 60co • 103815 - {7297 x .00987) - ( 3689 x· . 00131) • 103738. 

Temporary Net 106Ru • 3689 - (7297 x .20220) - (103738 x . 02134) • - .222 

Retain the new values for each of the radicnuclides and repeat the exercise. i e. : 

Temporary Net 21481 • 30904 - (· .222 x .04770) - (103738 x .22570) • 7490 . 

Temporary Net 60co • 103815 - ( 7490 x .00987) - ( - .222 x .00131) • 103741. 

Temporary Net 106Ru • 3689 - 1 7~8 0 ~ .20220) - (103741 x .02134) • · 39 .3 

Retain the new values for each of the radtonuclides and repeat once more. ie. : 

Net 2148i • 30904 - (-39 .3 x .04770) - (103741 x .22570) • 7492 . 

Net 60co • 103815 - ( 7492 x .00987) - ( -39.3 x . 00131) • 103741. 

Net 106Ru • 3689 - ( 7492 x .20220) - (103741 x .02134) • -39 . 7 

Three or more i terations wi ll be perfonned . Using t~ese net va lues and the appropr iate 
Compton factors . the Compton i nterference can be calculated as follows: 

214Bi Compton • 7492 . x .20220 • 1515 . 
60cc Compton • 103741. x .02134 • 2214 . 

Total Compton interference • 1515 + 2214 • 3729. 

RHia ion No . Effectiwe Oat.a Page of 
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The values necessary for calculations have now been determined. and the activity of 106Ru in 
. pC1/L can be determined: 

Gross counts t106Ru) • 3980 
System background counts• 291 
Canpton Interference • 3729 
Nat counts • 3980 - 291 - 3729 • -40. 
0/C factor • Z20 
Length of count (min) • 1038 
Voli.ana ( in liters) • 3.5 
Decay time (min) • s~o 
Decay constant • l.293 x 106 11inute-l · 

Decay correction • elt. e(l.Z93 x 106 minut,-1) (5040 minutes) 

(gross counts - background counts -Compton counts} x 0/C factor x decay correction 
Activity• length of count in minutes x volume in liters x Z.2Z 

(3980. - 291. - 3729 . ) X 220. X 1.0065 
Activity• 1038. x 3.500 x Z.Z2 

Acti .vity • - 1.10 pCi/L of 106Ru of sample 

4.2 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 example for determination of activity listed above. 1~is 
uncertainty is at 1~ confidence (68%) : simply multiply by twc to get 2~ confidence. 

The uncertainty (in pCi/L) for this example i s: 

(Uncertainty in total counts) x 0/C factor x decay 'correct1on 
Uncertainty• length of count in minutes x volume in liters x 2.22 

89 .7 X 220 . X 1,0065 
Uncertainty • 1038 _ x 3°_ 500 x 2_22 ,. 2.46 pCI/L of 106Ru at 1 ~ 

4.3 The LLD for 106Ru in the sample used for the example shown above is 
calculated as follows: 

The LLD for 106Ru (in total counts) is: 

LLD = the square root of(two times (total counts in system background+ total counts Compton)) 

• the square root of 2(291. + 3729.) • 89 .67. this value is in total counts 

I 

C 

• this value in total counts can be converted into picocuries per liter by multiplying or dividirg 
by all the factors used to calculate the activity tn the example above . 

LLD • 

I 
Procedure Ho . 
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89 . 7 x 220 . x l . 0065 
1038. X 3. 500 X 2.22 
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LLD • 2.46 pC1/L of ·lOSRu of sample (1~) 

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 

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. 

6.0 Potential Interference and Recommended Precautions 

If significant quantities of other interfering radionuclides are 
present, the LLD will increase. Likewise-, if 6°Co and/or 214 Bi are 
present in larger quantities, the LLD will be higher. 

Measurements mai be made on samples having activtty as high as a few 
microcuries of 06Ru (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 
this procedure were scco and 214Bi. Radon (and effectively, its short 
half-life daughters) can generally be removed by sparging with argon or 
helium if necessary to meet detection limit 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 low 6°Co activity, radon daughters become the major interference 
but are typ ically low enough to allow detection limits of 3 pCi of 106Ru 
per liter to be achieved (even at the 2a 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 

Procedure No . RHiaion No . Effective Date of 
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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 106Ru) . 

I 

. 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 signiftcant if not kept under 
control. Again, a bias may occur if some consistent i,attern 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: ~t? 2 Laboratory: /C' /1/ ,L... 
Data Validator: ,,<"=;; e"= £:: Date: cf /z.P/tj & 
Analysis/Sample Identification/Matrix: ,£..,. - /?~ /~~/j X v?i'r/ S· 
ef ~ FF z; /Jc? r-6?, rC---t:rc7 F9~ ~?I F.rro,, <[Q rr-fr /<;ccF1%1 
6Mr?c?, ef~rd<4, /{BR'( ,$'cZJr6'(/h:"~ 

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? {YIN/NA) ,L .$')f=/2 I 
If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? {Y/N/NA)_.._f/' _______ _ 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? {YIN/NA) _ _..._ _______ _ 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? (Y/NINA)_---'-/4/--'--------------

lf YES, qualify all associated data as unusable (R) . 

Comments/Qualified Results: ~ /4e;it;/2 = ~~ 
0-:L g·/<t/4 f 

p • 
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2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? f'{/N/NA) _ _,.V..__ _______ _ 

If NO, qualify all associated data as estimated 0). 

Has check source been counted daily? f'{/N/NA) A/', ~ ~ ~ ~ a-Y:z;..;;.;_;;;=-~ -,4;,.~ .. 
H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? f'{/N/NA) V ~.-vC. / 
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? (YIN/NA)__,_;/_· __ M_~____. ____ 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: _______________________ _ 

('. ;::;;c~~~~ 
~, W~;t~ «~ ~ ~ e_;;,:: 

,-?</-< ~k ~ 

2 
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3. Blanks 

Have reagent/method/field blanks been analyzed with the SDG? f'{/N/NA) # @ 

ff NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the reagent/methoq/field blanks? f'{/N/NA) /4/A: 
ff YES, qualify positive results less th.an the MDA as nondetects (U). Qualify sample results 

<lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? C'{/N/NA): ~ 
Comments/Notes/Qualified Results:/ 

@ /21/, ~A/4,,k A'A'-&z7'7-:~.d~-k 
jj'-tu~ = -;:;c/7.,._ e4_/4;,g-(. 
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4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? C'{/N/NA) ___ /!/ ___ @_,c. __________ _ 

If NO, qualify all results as estimated detects (J) or estimated nondetects (UD. 

Do reported results meet the detection limit requirements? (YIN/NA) f/' @) 
• J 

Note discrepancies in the validation report narrative under representativeness. 

Can reported results be verified? Cf /NINA) __________________ _ 

If NO, note missing data in the validation report. Correct results on the photocopied report 

forms and include in the validation report. 
I 

Comments/Notes/Qualified Results: _________ _...,~-----------

~ / [L}; <"1-±/- a<AZ2~<-<Y ~C'. ~ 
~:: /cZZL--<&«<0- . /,?-z.~~::<:-=:<.. . / 
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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) ___ ;t __ !> ... z:_1..__...,t,,,_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? {YIN/NA) ~ 7' vv 
If YES, note in the validation narrative. • ~ /'. 
Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the ;d/ti('f t. 

spike activity? {Y/N/NA) ____ ~----------------------

Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD 

>LLD 

R 

R 

acceptable 

acceptable 

UJ 

J 

5 

R 

R 



6. Duplicate Samples and Analyses 

Has at least one duplicate analysis been performe~or e~:~ 
10 samples in the SDG? (YIN/NA) r /-"' ·~ ~ 4,//~_s 
If NO, qualify all associated results as estimated ill: 
Has the field blank been used for duplicate or MS/MSD analysis? f'{/N/NA)_ ..... /t/ _____ _ 
Are RPO valus ~35% for results >SX the LLD and within ±2X the LLD for results <SX the 
LLD? f'{/N/NA) ______________________ _ 

If NO, qualify associated results <LLD as estimated nondetects (Un and all associated results 

> LLD as estimated detects 0). 

Comments/Notes/Qualified Results: ____________________ _ 

1-< 622 EcV 
0 -z.F~CJ 

/ /,- (4 

6 
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7. Laboratory Control Samples e) 

Are LCS results within the control limits of 80-120% {Y/N/NA): __ _.;_/V._.~..;._ _____ _ 
ff NO, qualify results as follows: 

%R: 

Results < LLD: 
Results > LLD: 

<50% 50-79% 

R 
R 

>120%-

R 
R 

UJ 
J 

Has at least one LCS been analyzed with the SDG? (Y/N/NA):_""""'-ff...;_ _______ _ 

ff NO, qualify all associated results as estimated 0). 

Comments/Notes/Qualified Results: ____________________ _ 

7 



8. Holding Times 

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes 

first? (YIN/NA): _________________________ _ 

If NO, qualify all associated results >LLD as estim~ted detects (J) and all associated results 

<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all 

associated results as unusable (R). 4 
Comme~ts,/Note,/Qualified Results: cfl ff «LZ-Wy~ ~,...-Y 
""~ ""'· / F o ~ . 
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9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside the range of the self absorptio 
(YIN/NA): _________________ __, ______ _ 

If YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <1D%? (YIN/NA): _____ __,,..__ _________ _ 

If YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely (at least w: 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after e 

If NO, qualify all associated data as estimated 

Comments/Notes/Qualified Results: ___ -,1------------------

9 



9.2 Alpha Spectroscopy 

Has detector system been calibrated across the energy range of interest? ff/N/NA): _ __,""'--

H NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each peak centroid? ff/NINA): __ ..,_ ____ _ 

H NO or if resolution cannot be determined, qualify all results as unusable 

Is resolution at least 20 keV FWHM? ff/NINA): ________________ _ 

H NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of initial calibration 1ciencies or are they 

within the control limits or ±35 of the mean? ff/NINA): _____________ _ 

H NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? ff/NINA): _________________ _ 

H NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control limits of 30 o 105%? (Y/N/NA):. ________ _ 

If NO, qualify all results as follows: 

oR: 

Results <LLD: 
Results >LLD: 

R 
R 

acceptable 
acceptable/ 

I 

>115 0 

R 
R 

Comments/Notes/Qualified Results:_..,../ ____________________ _ 

.,/ 

/ 
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9.3 Gamma Spectroscopy M' /J_ $ 
Does efficiency calibration approximate a smooth semi-log curve? (Y/N/NA):._._.;;...;..'rT..:..,_ __ _ 

H NO, qualify all results as unusable. (R). 

Have geometry or matrix factors been accounted for in all analyses? f(/N/NA):._-'r.._ __ _ 

H NO, qualify all associated results as unusable (R). 

Does the detector calibration cover the energy range of interest and at least 

0 to 2 MeV? (YIN/NA): Y . @ ·---,i,..__ _____________________ _ 

H NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate and less than 5 FWHM? fl/NINA): 

H NO, qualify all results as estimated 0). 

Comments/Notes/Qualified Results: ______ ..,._ _____________ _ 

~:::::z::~~~~~? &t= 
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9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-22.3, Ra-224, Ra-226) been reported? (YIN/NA): ____ _ 

H YES, qualify all results attributed to a single radium isotope as estimated 0) if the 

contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? (Y/N/NA): ____ -r------
H NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified and accounted for? (YIN/NA): _______ _ 

H NO, qualify all associated results with elevated barium levels as es · ated 0). 

Has counting efficiency for Ra-226 been determined for each SDG? 

H NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for po ible radium contamination in 

the reagents? (Y/N/NA): ___________ __,.__ ___________ _ 

If NO, qualify all associated results as estimated 0). 

Are LCS recoveries with the control limits listed bel ? (Y/N/NA): __________ _ 

If no, qualify sample results as follows: 

oR: 

Results <MDA 
Results > MDA 

R 
R 

UJ 
J 

>130 0 

Acceptable R 
Acceptable R 

If sample was preserved at collectio has analysis been completed within 180 days or 5 half-
lives? (YIN/NA): ______ .__ __________________ _ 

If NO, qualify results > LLD as stimated detects (J) and results < LLD as estimated non

detects (UJ). 

If samples were not prese ed, were samples received within 5 days of 

sampling? {Y/N/NA):_r-------------------------

• pies preserved at the laboratory upon receipt? (Y/N/NA): ____ _ 

• Were samples held after preservation for at least 16 days? (YIN/NA): ___ _ 

If NO, to any of e above, qualify associated sample results as estimated (J). 

Qualified Results: ____________________ _ 
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9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be associated with the samples? rt/NINA):______ / ' .,-

If NO, qualify associated sample results as unusable (R). /,. 

Was the counting system calibrated each day that samples were analyzed? rt/NINA): ,. / ., 
If NO, qualify associated results as estimated 0). ./ 

Was the counting system calibrated after replacing the scintillation cell? ('{/N/NA):_.
1

_1_"_· __ _ 

If NO, qualify associated results as estimated 0) if the cell has a previously dete~ed 
I 

calibration constant and unusable (R) if no constant is available for the repla5ement cell. 

Were blanks analyzed with each sample group to check for radium contal)Uriation 

in reagents? rt/NINA): _________________ .,../ _______ _ 

If NO, qualify associated results as estimated 0). / 

If sample was preserved at collection has analysis been comple~ within 180 days or 5 half-

lives? rt/NINA): / 

If NO, qualify results >LLD as estimated detectsz O)nd ~ults < LLD as estimated non

detects (UJ). 

If samples were not preserved, were samples rece· ed within 5 days of 

sampling? rt/NINA): _________ ,.__ _______________ _ 

• Were samples preserved at th,¢ laboratory upon receipt? rt/NINA): ____ _ 
I 

• Were samples held after pr~·servation for at least 16 days? ('{/NINA): ___ _ 

If NO, to any of the above, qualify assfiated sample results as estimated 0). 

Comments/Notes/Qualified Results:...,....../ ____________________ _ 

I 
I 

I 

I 
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9.6 Tritium Analysis by Liquid Scintillation Counting / . 

Do calibration standard matrices match the sample matrices? rt/NINA): ____ --, __ _ 

ff NO, qualify associated results as estimated 0). 

Has at least one calibration standard been processed with the samples f'{/N/N 

ff NO, qualify results associ_ated with runs lacking calibration standards as usable (R). 

Have results for counting efficiency determination been provided? (Y. 

ff NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? rt/NINA): __ __,.___ _______ _ 

ff YES, qualify associated results less than 10X the background t · 

estimated (J). 

Have blanks been analyzed with each sample run to check or potential contamination in the 

chemical reagents? rt/NINA): _________ __,,.__ ____________ _ 

If NO, qualify associated results as estimated 0). 

Comments/Notes/Qualified Results: _____ --,,. _______________ _ 

14 



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? f'I/N/NA): ____ __,....__ 

H NO, qualify associated results as estimated 0). -

Has the laboratory provided a description of the method of fusion standardizati 

provided data supporting fusion standardization? f'I/N/NA): ___________ _ 

H NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? {Y. A): _____ _ 

H NO, qualify associated results as estimated 0). 

Comments/Notes/Qualified Results: __________ .,,._ __________ _ 

I 

,/ 
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GAMMA SPECTROSCOPY 

Data Package ID: BLJOT O / 
C.O Completeness Checklist 

Analysis Results 

__6'esults Report for Sample Analyses and Reanalyses 
_Lyaw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) 
~.,,,.Calculation Sheets 
~ ,fa pie Identifications 

ector Identification and Counting Position 
~nalysis Date and Initials of Analyst 
_/_ A Amounts of Samples Counted 

Initial and Continuing Calibration 

· ~eetor Identification 
~~ration Date(s) and Initials of Analyst 
_fL Identification of Calibration and Check Standards including Radionuclides, 

.,,-Certification, Expiration Date, and Activity 
l,/ ~ount of (Check) Standard Used 

~

ata including Counts and Count Duration for Standards 
- 1ciencies and/or Geometry and Matrix Factors 

__ - _ Raw Data of Background Counts, Count Dates, and Duration of Counts 
KeV/Channel 

Blanks 

FWHM 

Detector Identification 
Date of Analysis 
MDA of Method 
Amounts of Reagents Used in Blank 
Raw Data 

~ 
~tector Identification 
--;77 ¼te of Analysis 

7 .A'mtounts of Samples 
--:7'" 01<.unt Durations 

m le Identifications 
__ esults of Analyses and Calculated Precision 

Raw Data 

Radiometric and Gravimetric Yields 

/ £mounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used 
_77" __ W w:e.i1ghts of Precipitates or Solids Counted 

Calculated Recoveries 

C-1 
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Laboratory Control Samples 

Detector Identification 
Date of Analysis 
Calculation of Recoveries 
Results of Analyses 

Comments/Qualified Results: __________________ ...,,,. __ 

/. _,,{/v L- C 5 ~ ~~ 

d. ~ 2:27C~~;;;~ 
~ . /4 ✓;: /~L c/2:wJ~. 

• I 
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~ Westinghouse 
~ Hanford Company 

OSH RCRA LEVEL C DATA ASSESSMENT 

DATE I J /w / q J SAMPLES/MATRIX BooF83 6«>Fl58 BoOF7S-

REVIEWED ~y ;A~ BooF93 BooF90 OooF78 

LABORATORY P/JL-3 9oo£5o j3ooF-Blo &ooFH2. 
-

CASE # to..sk.. 7 ?GoE51+ &pfC.-'+ 8oof9'f 

SDG # R£.,r::od 4 ~ 5 
I 

QUALITY CONTROL CHECK 

1. Ho Id i&j Ti CttR__, 

2. '8/a.n& 
3. :pj k .&cpv-e cy 
4. Tu7> licc;.,+e.s: 
s. G,J;_bro.-tiort c; 

6. 

7. 

8. 

9. 

10. 

~FDO &lQFwB, oJ / I.Jo)~kr 

DATA ASSESSMENT SUMMARY 

ANALYSIS CJ.J&o-bJ) 
a 
0 

a 
6 
(j 

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: r'te> prob La-ms-o..11 r-Q,S LA l+.s 
~+~11~ 

o Refer to the corresponding attach~ents for explanation of any problems. 



RCRA LEVEL C QC 

Name --./ 'A 1&cch;4/ Date ~//-#-/~2'± __ .,.._Ft~'~-
QC Check: ___.__,/-t'-=o__,/._..d ..... , ....... • ll ...... _,.... _Ti..._.__.i M-c:: ........... -=----

COMMENTS: 14 dc.-'7 hald,'o] ±iNLL ocde-ci°'- mt2ei: foe 
a.ti ~vv,flas 

I . 

ACT I ON: r1 O Vlb--

sample# constituent value/qual sample# constituent value/qual 

_L_ of .2_ 



RCRA LEVEL C 0€-

Name ;::rA l..e.e r c, V\ U Date -..L..I l'-l-)---='2.:={..l........._,_f_9'-'I.___ __ r I I I 

QC Check: B / o..v, l;:.s 

COMMENTS: no coo+O\VV\.ly\0-..+lcY\ ck.-fee-+e-J IV\ 

CN bltlf\ ks 

ACTION: ro r'.'.\ J. 

sample# constituent value/gual sample# constituent value/gual 

2... of_(_ 



RCRA LEVEL C QC 

Name ;:::::rA Lg_ c e,h,/:/ Date ---'-l ~~ /'--"2,. __ q_/__.9._._1 __ _ c::7' t t 

QC Check: S:pi k,a...., R,. 0ov-e c7 

COMMENTS: o., 11 m4'--+c j x sp i k R ce.cov-e.r ,:e,s w ,· t b; ti" 

o.c.c...epto--.1 LQ_ l'iru 1-=l-.s (,5--/25 2) 

ACTION: t10V\SL 
1 

I 

sample# constituent value/qual sample# constituent value/qual 

~of-2_ 



96 f 3l~77 .Z955 

. RCRA LEVEL C QC 

Name Ji9 Loe c_~ Date ll/'2-'-f /ci J 

QC Check: dw..p I, cod:os 

I d ) . L :?PDlS' .- 0 ~ COMMENTS: ___.,,,,.a,.,.l_._......,_.,...,µ~p.L.Ju.:JC ..... M~U:--=Q...=--_..15::..=.1... _ _._"""-'-_'---____ f-=---/=-,e ______ _ 

ACTION: __._Y\O~V)....-.c:k:::....._ ___________________ _ 

sample# constituent value/qual sample# constituent value/qual 

'I of 5 



Name J-A k..cch d 
'b~ QC Check.: C~l I CO: io Ill 

RCRA LEVEL C QC 

Date I I /k4 /~ I 
l 

COMMENTS: o..-l I co--J; brt>-.··ho0i v-er/+t'CCA.t' / or'\ s+d 
re co~r, e.,s w ;-+1..1 it"\ G.LGe pl-~I? k, Ii ;V) ,· +-s 

ACTION: vt.Dk:'.\-&, 

sample# constituent value/gual sample# constituent value/gual 



TABLE 3: TOTAL CYANIDE ANALYSIS DATA 
SDG f5 

G3 SalJllle+ G4 • ICV 
G1 S111rple G2 SalJllle GS Blank G3 S111rple+ G4 • ICV spike 1111,~le Flags 

S111rple JD# PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) C spike (ug/L) (mg/L) recovery (X) recovery CX) Q 

---------- -------- --------- ----------- -------- -----·------ --------- ------------ ------------

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 u NIA 5.9 u 105.9 9.7 95.9 103.2 
BOOFH2 91-2990 5.9 u 

BOOF84 91-3133 5.9 u 5.9 u N/A 5.9 u 90.0 10.58 95.9 112.6 

........................ -.... -...... --...... 
Hean 98. 1 107.2 

Std. Dev. 3.2 4.0 

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 limit for water= 10 ug/L. 
4, Used 250 ml of SalJllle per distillation for saf11)les G1, G2 and G3 due to limited saf11)le size of 1.SL of total saf11)le. 
5. Duplicate precision under the CLP protocol must be within one CROL when either saf11)le or duplicate are below 5X CRDL. 

CLP "C" FLAGS 

U = Analyzed but not detected (IDL or less than IDL) 
B s less that CROL but greater than or equal to IDL 

CLP 11011 FLAGS 

N = Spiked saf11)le recovery not within control limits 
•=Duplicate analysis not within control limits 

Footnote# ---------
1,2,3, 4, 5 

(ALL) 

-..0 cr..., -~ 
~ 

--J 
-•-,..! .. 
"f'..) 
"--D 
U"1 
-,J 
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TABLE 2: TOTAL CYANIDE ANALYSIS DATA 
SDG 14 

G3 Safll)le+ G4 • ICV 
Gt S~le G2 Safll)le GS Blank G3 S~le+ G4 • ICV spike Hfll)le Flags 

S~le ID# PNL Log# (ug/L) C dup. (ug/L) C XRPD (ug/L) C spf ke (ug/L) (mg/L) recovery (X) recovery (X) Q 

---------- -------· -------- .. ---- -·----- -.. --... -. - ------------ -------·- -- ·--·------ ------------

BOOFB3 91-2707 9.2 8 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 8 7.0 8 4.82 5.9 u 98.3 10. 14 99.7 107.8 

800FB8 91-2780 12.3 11.6 5.84 5.9 u 97.9 10.14 105.7 107.8 
BOOF90 91-2781 11.6 

800FB6 91-2859 14.7 14.3 2.6 5.9 u 103 9.62 102.6 102.3 
800FC4 91-2860 5.9 u 

-----·- -·- ·- -. ---.. -... -.. -
Hean 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 lloded to each distillation flask and recovered in 250 ml . of NaOH). 
2. Concentration ·of sp'ike added= 90.6 ug/l. 
3. Contract required detection limit for water= 10 ug/L. 
4. Used 250 ml of sa""le per distillation for sa""le G1, G2 and G3 due to limited sa""le size of 1.SL of total sa""le. 
5. D~licate precision under the CLP protocol nust be within one CRDL when either sa""le or duplicate are below 5X CRDL. 

CLP "C" FLAGS 

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

CLP 11011 FLAGS 

N = Spiked sampe recovery not within control limits 
•=duplicate analysis not within control limits 

Footnote# 
---------
1,2,3, 4, 5 

(All) 
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