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If you have any questions after reviewing the data, please give me a call on 
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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 Analys i s Project. The samples were submitted for analysis by 
Westinghouse Hanford Company {WHC) under the Technical Project Plan {TPP) 
16772 and the Qual i ty Assurance Project Plan {QAPjP) AL0-001. 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 

I 

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 200-BP-l Sample 
Custodian. 

The requested analysis for these samples were the parameters of interest 
in the WHC SOW. These parameters of interest are; nitrate, nitrite, 
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha, 
total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240, 
plutonium-238, strontium-90, technetium-99, uranium activity, and tritium. 
The qual ity control (QC) requirements for each sample are defined in the test 
instructions for each sample. The QC requi ~ements outlined in the procedures 
and requested in the WHC SOW were followed. Sample duplicates, methods blank, 
matrix spikes and matrix spike duplicates 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 15) for each analyte or method. Four appendices are provided; one for 
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and 
Sample Receipt Forms, one that contains the primary inorganic analytical data 
and one that contains the primary radiochemistry 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. 

I -J"+-°i l 
B. M. Gillespie Date 
200-BP-1 Project Manager 

Quality Control 
' I certify that I have reviewed all data in this report/package for 

completeness of the QC data and for compliance with project QC requirements as 
defined in the TPP 16772 and the QAPjP AL0-001. 

'J__{)~ 
Jd\. Daniel 7 ~ Date 
PNL ACL Quality Representative 
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WHC Sample Number 

699-55-55-001 
699-52-57-001 
699-52-57-027 
699-55-55-025 
699-52-57-050 
699-52-57-049 
699-52-57-0SOA 
699-52-57-077 
699-52-57-0778 
699-52-57-074 
699-52-57-077A 

Table 1: 200-BP-1 Sample Numbers 

PNL ALO Sample Number 

90-5335 
90-5336 
90-5343 
90-5344 
90-5345 
90-5346 
90-5347 
90-5350 
90-5351 
90-5352 
90-5353 
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Sample Type 

Soil 
Soil 
Soil 
Soi 1 
Soil 
Water 
Water 
Soil 
Soil 
Water 
Water 



TABLE 2: 

WEIGHT PERCENT SOLIDS SUMMARY SHEET 

SAMPLE DUPLICATE AVERAGE SOLIDS 
SAMPLE ID# PNL LOG# WT % WT % WT % 

--------------- --------- ---------- --------- --------------
699-52-57-001 90-5335 94.88 95.33 95.11 
699-55-55-001 90-5336 96.41 95.70 96.06 
699-52-57-027 90-5343 97.00 96.30 96.65 
699-55-55-025 90-5344 96.08 96.04 96.06 
699-52-57-050 90-5345 96.88 97.19 97.04 
699-52-57-077 90-5350 94.49 94.97 94.73 
699-52-57-077-B 90-5351 94.43 94.38 94.41 

* Weight Percent Solids were determined following the method outlined 
in PNL-AL0-504 . 
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ANION ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by procedure 
PNL-AL0-108, Aqueous Leach of Sludges, Soils, and Other Solid Samples for 
Anion Analysis. The sample solution was then analyzed by Ion Chromatography 
(IC) according to procedure PNL-AL0-212, Determination of Inorganic Anions by 
Ion Chromatography. This method is comparable to EPA method 300.0. The total 
analysis was performed in building 325 in the 300 area. 

The data are listed in Table 3. Analyses are listed on four separate 
tables, a table for each analyte. The data are reported this way to allow 
review of sample data, duplicates, blanks, matrix spikes, RPO and% recoveries 
for samples of each analyte. 

The mean% spike recoveries and their standard deviations (SD) are as 
follows: 

N02-N 

N03-N 

P04-P 

S04 

SAMPLE + SPIKE 

SOILS 
(% REC) SD (%) 

94.7 

100.5 

90.0 

99.1 

7.1 

2.6 

7.0 

3.7 

WATER 
(% REC) SD (%) 

116. 7 

104.0 

99.2 

103.3 

5.4 

2.2 

2.0 

2.8 

BLANK + SPIKE 

SOIL AND WATER 
(% REC) SD(%) 

95.0 

98.9 

92.3 

100.5 

16.4 

1.8 

4.9 

0.5 

Upon review of the nitrate and sulfate soil analysis of duplicates a mean 
and standard deviation of the RPD's of the duplicate values are: 

N03-N 

S04 

Mean (%) 

7.8 

2.9 

Std dev (%) 

10.8 

3.2 

The values varied due to heterogeneity of sample matrix. The 
concentration of the other soil analytes and all analytes for water samples, 
was below the detection limits, therefore a relative percent difference is not 
calculated. 
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The hold times for water analysis of anions is 48 hours from sampling to 
the time of analysis. Hold times on water S4mples were met on two water 
samples and missed on the other two due to facilities maintenance. Since the 
hold times were only missed by 4.3 hours and 3.5 hours, there is no impact on 
the results . There are no hold times associated with the analysis of soils 
except that the analysis of anions be performed within 48 hours of the aqueous 
leach of the soils . All leaches of soils were analyzed within the requested 
hold time. 
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SOLID SAMPLES 

Cl C2 
SAMPLE SAMPLE DUP 

SAMPLE JD# PHL LOG# (mg/Kg) (mg/Kg) 
------ ----.. -.. -.. .. -.... ----- ............... .. .. 
699·52·57·001 90·5335 <OL <OL 

90·5335R <OL <OL 

699·55 ·55· 001 90-5336 <OL <OL 
90·5336R <OL <OL 

699·52· 57·027 90· 5343 <OL <DL 

699·55 · 55·025 90-5344 <OL <OL 

699·52-57-050 90-5345 <OL 
699·52 -57-077 90 -5350 <DL 
699·52-57-077·8 90-5351 <DL <DL 

*OL:: detect ion limi t of 0.5 mg/Kg (theoretical) 

\.0 

IJATER SAMPLES ---.. ---.. -.... -....... 

Cl C2 
SAMPLE SAMPLE OUP 

SAMPLE JO# PHL LOG# (ug/L) (ug/L) 
--------·------ --------- .................... 
699·52· 57·049 90-5346 <Ol <Dl 
699· 52·57· 050A 90-5347 <Dl <OL 
699·52·57·074 90· 5352 (8) <OL <OL 
699·52·57· 077A 90-5353 (b) <OL <Ol 

*OL s: detection I imit of 5 ug/L 

Note: RPO only calculated when results are >OL. 

(a) Hold time missed by 4.3 hrs. 
(b) Hold time missed by 3.5 hrs. 

TABLE 3: AHION JC ANALYSIS DATA 

NITRITE 

C5 
BLAHK 

RPO (ug) 
.. ............... ----...... --

NA <OL 
NA <OL 

NA <OL 
NA <OL 

IIA <Dl 

HA <OL 

HA <OL 

.. 
C5 

BLANK 
RPO (ug) 

.. .. .. ---...... .. .. -.......... -
HA 
NA <DL 
NA 
NA 

0,102·N) 

···········C3········· 
SPIKE+SAMPLE SPIKE 

(mg/Kg) (mg/Kg) 
-- --- -- ---- ---------

60 . 9 
21.4 

78. 1 
22.5 

23. 1 

27.5 

24.0 

61.6 
21. 7 

80.5 
23 . 4 

24 .9 

29 . 3 

23.4 

···········C3········· 
SPJKE+SAMPLE SPIKE 

(ug/L) (ug/L) 
...................... .................. 

1680. 0 1520.0 
1810. 0 1520.0 
1830.0 1520.0 

· ··· · ····· ·C6··· ······ 
OUP+SPIKE SPIKE 

(mg/Kg) (mg/Kg) 

57. 3 58.1 

72.9 71.6 

23.7 23 . 7 

mean 
s td . dcv. 

········ · · · C6········· 
OUP+SPIKE SPIKE 

(ug/L) (ug/l) 
.. .. .......... .. .... .. ---------

1670.0 1520.0 

mean 
std. dev. 

• •••••••• X RECOVERIES······ ··· 
C3 C6 C4 

SAMPLE+ OUP+ LCS 
SPIKE SPIKE SAMPLE 

98.5 
98.6 

80 . 5 
96.2 

92 .8 

93.6 

102.6 
................. 

94.7 
7. 1 

.. ... ........ --.. 
C3 

SAMPLE+ 
SPIKE 

.................. 

110.5 
119.1 
120.4 

.... -- -........ 
116.7 

5.4 

98.6 

71.6 

100.0 

99.3 
102.6 
99.3 
98.0 
99. 3 
97.4 

100.7 
103 .9 
101 . 3 
98.0 

101.3 

X RECOVERJES· ··· ····· 
C6 C4 

OUP+ LCS 
SPIKE SAMPLE -............... ·--------
109.9 102.6 

-.... -.. -.. -- .. -.... --.... -
95 . 0 100.3 
16.4 2.1 

-t.>,J 
-t:=. 
-...i 
--J 
• r-..:. ~..., -O"--. 
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SOLID SAMPLES -. ---- .. --. -. -. 

C1 C2 
SAMPLE SAMPLE DUP 

SAMPLE JD# PNL LOG# (mg/Kg) (mg/Kg) 
-------····---- ---·----- --------·-
699-52-57-001 90-5335 2.9 2.3 

90-5335R 1.6 1.6 

699-55-55·001 90-5336 <DL <DL 
90·5336R 0.4 0.5 

699-52-57-027 90-5343 1.6 1.6 

699-55-55·025 90-5344 1.2 1.2 

699-52-57-050 90-5345 1. 2 
699-52-57-077 90-5350 1. 0 
699-52-57·077- B 90-5351 0.9 0.9 

•oL: detection limit of 0.5 mg/Kg (theoretical) 

~AlER SAMPLES 

C1 C2 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOG# (ug/l) (ug/L) --------------- ----..... --- ................... 
699-52-57-049 90-5346 <DL <DL 
699·52·57·050A 90-5347 <Dl <DL 
699·52-57-074 90-5352 (a) 56.2 56.2 
699-52-57-077A 90-5353 Cb) <Dl <DL 

•oL = detection limit of 5 ug/L 

Note: RPD only calculated when results are >OL. 

(a) Hold time missed by 4.3 hrs. 
Cb) Hold time missed by 3.5 hrs. 

TABLE 3: ANION JC ANALYSIS DATA 

NITRATE (N03·N) 

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

C5 -----------C3---------
BLANK SPIKE+SAHPLE SPIKE 

RPO (ug) (mg/Kg) (mg/Kg) 
-·------- --·--··-- ----·---·-- ---------

26.2 1.7 46.4 45.9 
0 <DL 18.0 16. 1 

NA <DL 60.2 59.8 
8.7 <DL 17.9 17.3 

1.2 <Dl 20.3 18.5 

1 .6 <DL 23.8 ;:1. 7 

,. 1 <Dl 18.3 17 . 4 

cs ---------·-C3-·-------
BLANK SPIKE+SAHPLE SPIKE 

RPO (ug) (ug/L) (ug/L) 
.. ................. -·-·----- ........ -.... --..... ·--------

NA 
NA <DL 1140.0 1120.0 
0 1230.0 1130.0 

NA 1200.0 1130.0 

-.. --.. -.. --
------ - --- -c6-------·· C3 
OUP+SPIKE SPIKE SAMPLE • 

(mg/Kg) (mg/Kg) SPIKE 
----...... --.... .. .. ------- .................. 

44.5 43.1 95.4 
102.0 

53 53.1 100.7 
100.8 

100.9 

104.0 

18 . 1 17.6 99.9 
.. ............. 

mean 100.5 
std. dev. 2.6 

.... .. - .. -.. --
-----------C6--·----·· C3 
SUP-+SPIKE SPIKE SAMPLE+ 

(ug/L) (ug/L) SPIKE 
....................... .... --.. --- - ---------

1140.0 1130.0 101.8 
103.9 
106.2 

...... -.. -.... -
111ean 104.0 

std. dev. 2.2 

X RECOVERIES---------
C6 C4 

OUP+ LCS 
SPIKE SAMPLE 

--------- ----- --·-
97.2 99. 1 

100.9 · 
101.8 

99.8 100.0 
100 . 9 
102.7 
100.0 
100.0 
100.9 
101.8 

97.6 99. 1 

X RECOVERIES------·--
C6 C4 

OUP-+ LCS 
SPIKE SAMPLE 

.. -............ - --.. --. -.... 

100.9 100.0 

----··--- ---------
98.9 100.6 
1.8 ,. 1 

LN 
...s:::. 
---...J 
-.,J 
.it 
r,• .. ~ 
U'1 -~--,J 
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SOLID SAMPLES 
·---··········-

C1 CZ 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOG# (mg/Kg) . (119/Kg) 
-----------·-·· .. -........ --- -·------·-
699·52·57·001 90-5335 <OL <Ol 

90·5335R <Dl <Dl 

699-55-55·001 90-5336 <DL <OL 
90·5336R 1.2 <DL 

699-52-57-027 90-5343 <DL <DL 

699· 55-55-025 90-5344 <DL <DL 

699·52-57-050 90-5345 <DL 
699-52-57-077 90· 5350 <DL 
699· 52·57·077· B 90-5351 <DL <DL 

*Ol = detection limit of 3 mg/Kg (theoretical) 

~ATER SAMPLES 

C1 C2 
SAMPLE SAMPLE OUP 

SAMPLE ID# PNL LOG# (ug/L) (ug/L) ...................... .............. ................... 
699-52·57·049 90-5346 <DL <DL 
699·52·57·050A 90-5347 <DL <DL 
699·52-57-074 90-5352 (8) <DL <Dl 
699·52-57-0nA 90-5353 (b) <DL <Dl 

*DL = detect ion I imit of 31 ug/L 

Note: RPO only calculated when results are >Dl. 

Ca) Hold tilllt' missed by 4.3 hrs. 
Cb) Hold tiine missed by 3.5 hrs. 

TABLE 3: ANION IC ANALYSIS DATA 

PHOSPHATE (P04·P) 
···········--·······-·· 

cs -···-······C3········· 
BLANK SPIKE•SAMPLE SPIKE 

RPD (ug) (mg/Kg) (mg/Kg) -..... -...... .. .. .. .. .. .. .. .. - ···-------- .. .............. 
NA <Ol 59.8 66.2 
NA <Dl 23.2 23.2 

NA <DL 78. 1 86.3 
NA <DL 25.1 25.0 

NA <DL 23.0 26 . 7 

NA <DL 25.6 31.4 

NA <DL 20.9 25. 1 

, .. 
cs ···········C3·-··-···-

BLANK SPIKE•SAMPLE SPIKE 
RPO (ug) (ug/L) (ug/L) 

------·-- .. -.... -........ ................. .. ................ 
NA 
NA <DL 1570.0 1620.0 
NA 1640.0 1630.0 
NA 1630.0 1630.0 

-.... --.... -- X RECOVERIES········· 
···········C6········· C3 C6 C4 
OUP•SPIKE SPIKE SAMPLE • OUP • LCS 

(mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE 
...................... -............ -- ................. ................. ---------

57 62.2 90.3 91.6 88.3 
100.0 96.9 

92.0 
71.5 76.7 90.5 93.2 90.8 '--0 

98.0 93.9 er-~ 
93.9 =--

86 . 1 95.1 
t..>,J 
-...&:-

92.6 --J 
81.5 93.9 --93 .9 jl 

'f'',.) 
U'l -21.8 25.3 83.3 86.2 92.6 ~ 
~ ............ -.... 

mean 90.0 
std . dev . 7.0 

-.. --.... -.... X RECOVERIES·-··-~·-· 
···········C6········· C3 C6 Cl. 
SUP+SPIKE SPIKE SAMPLE • DUP+ LCS 

Cug/L) (ug/L) SPIKE SPIKE SAMPLE 
.................... . ................ .. .. -...... -. ................ .. -.............. 

1600.0 1630.0 96.9 98.2 98.2 
100.6 
100.0 

.... -.. -.. --.. -----·-·- -·-·----· 
mean 99.2 92.3 93.5 

std. dev. 2.0 4.9 2.6 



....... 
N 

SOLJD SAMPLES 
..................... 

C1 C2 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOG# (mg/Kg) (mg/Kg) 
······-·------- --······· .. -... .. -.. --... 
699-52-57-001 90-5335 <DL <DL 

90-5335R <DL <DL 

699-55-55 -001 90-5336 <DL <DL 
90·5336R 3.7 <DL 

699·52-57-027 90· 5343 22.7 21.3 

699-55-55·025 90-5344 17.2 16 .8 

699-52-57·050 90-5345 19.7 
699-52-57-077 90-5350 15 
699·52·57· 077-B 90-5351 13.3 13.3 

*OL = detection limit of 6 mg/Kg (theoretical) 

UATER SAMPLES 
....................... .. 

C1 C2 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOG# (ug/L) (ug/L) .................... --- -.. -.... --... -.... --.. 
699-52-57-049 90-5346 <OL <OL 
699~52-57·050A 90-5347 <OL <Ol 
699-52-57-074 90-5352 (a) <DL <OL 
699-52-57-077A 90-5353 Cb) <OL <OL 

*OL = detection I imit of 55 ug/L 

Note: RPO only calculated when resul~s are >OL. 

(a) Hold time missed by 4.3 hrs. 
Cb) Hold time missed by 3.5 hrs. 

TABLE 3: ANION IC ANALYSIS DATA 

SULFATE 
---------

C5 -----------C3---------
BLANK SPIKE+SAMPLE SPIKE 

RPD (ug) (mg/Kg) (mg/Kg) 
.. ...... ...... ----.. --... ---------·- . ----. ---

NA <OL 203.0 203.0 
NA <OL 72.9 71.3 

NA <DL 265.0 265.0 
NA <OL 78.5 76.8 

6.4 <DL 97.5 81.9 

2.4 <Dl 116.0 96.2 

0 <Ol 87.5 76.9 

.. 
C5 -----------C3·--··----

BLANK SPIKE•SAMPLE SPIKE 
RPO (ug) (ug/L) ( ug/L) 

................ .............. ----·------ --·------
NA 
NA <OL 4980.0 4980.0 
NA 5250.0 5000.0 
NA 5220.0 1.980.0 

. ------.. X RECOVERIES---------
-- ---------C6---- -- --- C3 C6 C4 
OUP+SPIKE SPIKE SAMPLE • OUP+ LCS 

(mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE 
--·-----·-- .. ..... .. ..... ---. ...... -- ... -.. --.. -- .. -..... -. --

191.0 191.0 100.0 100.0 98.8 
102.2 99.8 

99.8 
236 . 0 235.0 100.0 100.4 99.2 

99.8 99.6 '-..;.O 

99.6 O'--, 

92.2 98.8 =--L~ 
99.2 . ..r 

102.9 99 . 2 -J 
99.2 -J 

* -" 
101.6 U1 

96.5 ---- --.. -. - !.~.D 
mean 99. 1 

s td . dev . 3.7 

............ ... X RECOVERIES·---:----
-- ---- ---- ·C6--·-- -- -- C3 C6 C4 
OUP•SPIKE SPIKE SAMPLE • OUP+ LCS 

(ug/L) (ug/L) SPIKE SPIKE SAMPLE 
.. ................. .. -. -... .. -- .. ..... . ...... ---- ----- ..... ------

5040.0 4990.0 100.0 101 . 0 100.0 
105.0 
104.8 

...... ... ....... - ... -........ -.. -..... -.. -
mean 103.3 100.5 99.6 

std. dev. 2.8 0.5 0.7 



CYANIDE ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by procedure 
PNL-AL0-270, Total Cyanide in Waters, Solids or Sludges. The methodology is 
comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique 
for the analysis of cyanide. The analysis was performed in building 3720 in 
the 300 area. 

The procedure, PNL-AL0-270, did not reflect the correct CLP standard 
preparation guidelines (Section 7.3.2.1 and 7.4.2.1). The analysts made a 
deviation to the procedure and used the client requested method, CLP SOW 
(788), Method 335.2, for the standard preparation (page 0-76). An Interim 
Change Notice (ICN) or revision to the procedure will be written. 

One set of samples was inadvertently spiked with a level above the CLP 
required spike level. The resulting% recovery was above 95%. During the 
analysis of the other samples, the KCN spike solution was found to be 80% of 
the specified CLP procedure requirements by titration with AgN03. New KCN 
solution was prepared for subsequent batches. 

The sample results were below the client required detection limits of 10 
µg/L and 1 mg/Kg. Sample results are all below 2 ppm therefore, free cyanide 
analysis was not required. 

Upon review of the sample spiked data results, for soils results, the 
mean recovery is 103.3% with a standard deviation of 8% and for water results 
the mean recovery is 103.7% with a standard deviation of 2.2%. The spiked 
blank results mean recovery is 103.4% with a standard deviation of 9.7%. The 
overall spike recovery had a precision of± 7% and a bias (accuracy) of+ 3;5% 
on the average. 

The general Environmental Protection Agency (EPA) hold time for total 
cyanide is 12 days. In many cases the hold time was not met. The delay in 
work is attributed to the above mentioned method/procedure problems and 
internal logistics problems with Radiation Protection Technology (RPT). 
Attention was spent on analyzing the soil samples to meet (or come as close 
to) the hold times as they are more important and more critical to the 
investigation of the task. Note that the soils greatest "miss" on hold times 
is three days (Table 4, footnotes d and e). The water samples were field 
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blanks. When it was determined that hold times may not be met, priority was 
given to soil samples. There is no impact from the hold time not being met on 
the results of the soil sample analyses as they are below detection limits and 
the analysis was performed only 1 to 3 days late. There is no impact on the 
results of the late analysis dates of the water samples as they are below the 
detection limits as expected of field blanks. 

14 



...... 
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SOLID SAMPLES 
---------------

C1 
SAMPLE 

SAMPLE ID# PNL LOG# (mg/Kg) 
--------------- --------- -......... ----
699-52-57-001 90-5335 Cd) 0 
699-55-55-001 90-5336 0.1 
699-52-57·027 90-5343 Ce) 0 
699-55-55-025 90-5344 Ce) 0 
699-52-57-050 90-5345 0.6 
699-52-57-077 90-5350 0. 1 
699-52-57-077-B 90-5351 0.1 

~ATER SAMPLES 
.. - .. --....... --.. -.. -

CZ 
SAMPLE OUP 

(mg/Kg) 
----------

0.1 
0.1 
0.1 
0. 1 
0.2 
0. 1 
0. 1 

TABLE 4: TOTAL CYANIDE ANALYSIS DATA 

cs 
BLANK 

RPO (ug) 

.. ----.. -.. - ---------
1. 7 (8) 

0 
0 
0 
0 

0.4 
0.6 

·-···-····-C3-·--·---· 
SPIKE+SAMPLE SPIKE 

(mg/Kg) (mg/Kg) 

16.14 
15.29 
9.20 
8.52 
9.39 
8.70 
8.93 

16.70 Cb) 
15.66 Cb) 
9.85 
8.20 
8.07 
7.98 
8.40 

-----·----·G6·--------
DUP+SPIKE SPIKE 

(mg/Kg) (mg/Kg) 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

8.5 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

8.4 

mean 
std. dcv. 

G1 GZ GS - - · · · · · · · - · G3 · · · · - · · · · · ·· ········G6· ·····-·-
SAMPLE SAMPLE DUP BLANK SPIKE•SAMPLE 

SAMPLE ID# PNL LOG# (ug/L) (ug/L) RPD (ug) C ug/L) 
............................ -.......... -.... --------- --. --.. ---- ................ - .... --...... - -----------
699·52·57· 049 90·5346 (f) 0.4 0.8 0.2 1.1.15 
699·52·57·050A 90·53"7 (9) 0.9 0.3 0. 7., 1.1."7 
699·52·57·074 90-5352 Ch) 0. 1 0.2 1.9 1.0.19 
699·52·57·077A 90·5353 ( i) 0. 1 -0.2 ·0.3 42.24 

Detection limits for water= 1 ug/L 
Detection limit for soil= 0.1-0.4 mg/Kg (theoretical) 

(e) Blank was turbid due to exfoliation of precipitates from glass frit of adsorber. 
(b) Spike level higher than required due to miss calculation of spike level by anlayst. 
(c) LCS recovery low. Attributed to Analytical Error. 
Cd) Hold time missed by 1 day. 
(e) Hold time missed by 3 days. 
(f) Hold time missed by 14 days. 
(g) Hold time missed by 13 days. 
Ch) Hold time missed by 7 days. 
(i) Hold time missed by 8 days. 

SPIKE DUP•SPI KE SPIKE 
( ug/L) ( ug/l) (ug/L) 

.. -....... - .... ------·---- ............ -- .. 
39.82 1.1. 8" 39.82 
39.82 40.61 39.82 
39.82 
39.82 37.12 39.82 

mean 
std. dev. 

-------·· X RECOVERIES---······ 
C3 C6 

SAMPLE • OUP+ LCS 
SPIKE SPIKE SAMPLE 

.. .. -.. -...... - ................... -- -- .. -- -.. 
96.6 82.7 3.98 (C) 
97.6 100.2 110.8 
93.5 107.8 96.3 

103.9 114.5 113.5 
116.4 106.7 116. 1 
109.0 115.2 101.6 
106.3 106.7 91. 1 

...... ----- - .. -- - ----
103.3 104 .8 

8.0 11 .0 

- .. ---- .. -.. X RECOVERIES--··-·-·-
C3 C6 

SAMPLE .. DUP• LCS 
SPIKE SPIKE SAMPLE 

.. .. .. . --.... - .. --........... ---------
103.4 105.1 108.3 
104.2 102.0 104.7 
100.9 97.2 
106.1 93.2 100.9 

...... -........ - ---------
103.7 100.1 

2.2 6.2 

L.N 
-....&:. 
-..J 
-J 
,Ii 

~ 
t.,""1 
_r,_.., 
r--.:i 



GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples and their accompanying QC samples were prepared following acid 
digestion by procedure PNL-AL0-101, Acid Digestion for Metal Analysis. The 
methodology is consistent with the CLP procedure for the acid digestion of . 
waters and sediments. Digestions were conducted in 125 ml narrow mouth 
bottles. Oigestates were then analyzed by graphite furnace atomic absorption 
(GFAAS) following procedure PNL-AL0-215, Selenium (Atomic Absorption, Furnace 
Method), for selenium and PNL-AL0-216, Bismuth (Atomic Absorption, Furnace 
Technique), for bismuth. 
CLP SOW 788 Method 270.2. 

Se and Bi analysis methodologies are consistent with 
Digestion of samples was performed in building 325 

and analysis by GFMS was conducted in building 3720. 

Analysis for Se and Bi was conducted on a Perkin-Elmer 5000, as a Zeeman 
equipped unit was not available. The quarterly instrument detection limit 
(IDL) for Se was found to be 1.5 µg/L. The corresponding IDL for Bi was found 
to be 2.9 µg/L. 

A preliminary analysis of the samples was performed to determine the 
dilution factor necessary to bring the concentration to mid-range in the 
calibration curve. All samples were determined to have Se and Bi levels below 
the respective detection limits 3.75 µg/L and 7.25 µg/L. Detection limit was 
defined as 2.5 times the IDL. 

Upon review of the data tables for selenium (Table SA and SB) and bismuth 
(Table 6A and 6B), the average recovery of selenium spike in waters is 98.2% 
with a standard deviation of 11.5%, the average recovery of selenium spike in 
soils is 65.3% with a standard deviation of 17.3%, the average recovery of 
bismuth spike in waters is 101.7% with a standard deviation of 6.1% and the 
average recovery of bismuth spike in soils is 90.5% with a standard deviation 
of 8.4%. A precision determined from the duplicate sample analysis is not 
possible since the results are below detection limits. Therefore, the 
precision and bias based on spike recovery information associated with this 
set of data are as follows: 

16 



Precision Bias (Accuracy} 

Selenium in water ±12% -2% 
Selenium in soil ±17% -35% 

Bismuth in water ± 6% + 2% 
Bismuth in soil ± 8% - 9% 

The large bias associated with the analysis of selenium in soil samples 
is attributed to the low concentrations of selenium and spike standard in the 
samples and matrix interference (of iron) in the samples. The matrix 
interference of iron interferes in the background determination in selenium 
analysis. A Zeeman background correction attachment (not available in this 
laboratory) is necessary for this matrix correction. The data in Tables SA, 
58, 6A, and 6B are flagged with appropriate CLP (as defined in CLP SOW 7/88, 
pages B-19 and 20) flags where necessary. ICB, CCB, rev, CRA, etc. are as 
defined in the CLP SOW 7/88, Section E. 

The CLP SOW 788 specified hold time of 180 days was met as well as the 
contract required hold time of 120 days . 

17 



9613477.2525 
TABLE SA: SELENIUM ANALYSIS DATA 

ACID EXTRACTABLE SELENIUM IN WATER SAMPLES 

Soln. Cone. 
Lab log ti (ug/L) 

Results Duplicate 
(ug/L) RPD (e) 

····------------- ····--·-· ·· 
ICB 
ICV Ca) 
CCB 
CRA 
CCB 

90·5346·85 
90·5346·85·AS 
90·5346·81 
90·5346·B1AS 
90•5346·83 
90-5346·82 
90·5346·82·AS 
90·5346•84 
90•5346·B4·AS 
90·5346·86 
90·5347·81 
90·5347·81 ·AS 

CCV 
CC8 

90·5352·81 
90·5352·B1·AS 
90·5353·81 
90·5353·B1·AS 
Cd) 90·5357·81 
(d) 90·5357·B1·AS 
(d) 90·5358·81 
(d) 90·5358·B1·AS 

CCV 
cca 

Notes: 

o.s 
26.0 
0.5 
5. 1 

·O . 1 

·0.1 
11.5 
·0.4 
10.0 
19.7 
0.5 
9.4 

21.9 
33.S 
21.8 
0.3 

10.6 

25.5 
0.0 

·0.2 
9.9 
0.1 

10.0 
o. 1 

10.2 
0.5 
9.0 

25.7 
0.6 

<DL 

19.7 
<DL 

21.9 

21.8 
<OL 

<OL 

<DL 

<OL 

<DL 

N/A 

(a) Used a dilution of ICF/ICV•2: 26.4 ug/L 
Cb) Analytical spike (AS) = 10 ug/L. 
(c)Pre·digest spike= 25 ug/L. for 83, 84 and 86. 
(d) S~les not part of Data Package #1 
Ce) RPO only calculated if both sa~le and 
duplicate are greater than detection limit. 

Saq>le 1.0. 

·······----------699·52·57·049 
699·52·57·050A 
699·52·57·074 
699·52·57•0nA 

CRDL*: 
DL (IDL x 2.5): 

Lab. Log # 

---------·-90·5346 
90·5347 
90-5352 
90·5353 

5 ug/L 
3.75 ug/L 

Sampling 
Date 

..... -.. -
10/04/90 
10/04/90 
10/09/90 
10/09/90 

*CRDL z Contract required detection limit 

Extraction 
D.ite 

. --. ----. -
10/21/90 
10/21/90 
10/21/90 
10/21/90 

18 

SpH:e (ug/L) 
(b,c) 

Spike Standard 
XRec. XRec. 

10 

10 
25 

10 
25 
10 
25 

10 

10 

10 

10 

10 

81 = SAMPLE 

115 

100 
79 

94 

116 
87 

103 

99 

100 

102 

85 

82 = SAMPLE DUPLICATE 
83 ~ SAMPLE • Se SPIKE 
84 =LAB.CONTROL STANDARD 
BS= PROCEDURAL BLANK 

98 

102 

88 

97 

97 

B6 =SAMPLE • Se SPIKE DUPLICATE 

Analysis date 
-----·······-

11/05/90 
11/05/90 
11/05/90 
11/05/90 

CLP 
flags 

u 

B 

B 

u 

B 

B 

B 



9613~77.2526 
TABLE 5B: SELENIUM ANALYSIS DATA 

ACID EXTRACTABLE SELENIUM IN SOIL SAMPLES 

Soln. Cone. Results Duplicate 
Lab log j (ug/L) (mg/Kg) RPO (el 

--------------- ----------· . -.. --. --- --······-· 
lCB 0.2 
ICV (a) 25.6 
cca ·0.1 
CIIA 4.8 
CCB ·O. 1 

90·5335-B5 · 0.1 
90·5335·B5·AS 9.5 
90-5335•81 -3.6 <DL 
90•5335•81-AS 5.3 
90-5335·83 -1.3 0 
90·5335·83-AS 7.5 
90•5335·82 -2.4 <DL N/A 
90•5335·82·AS 5.9 ; 

90·5335·84 (d) 10.7 34.2 
90·5335·B4·AS 18. 1 
90•5335·86 ·0.8 0 
90·5335·86•AS 7.8 
90-5335•87 23.8 
90-5336·81 ·2.7 <OL 
90·5336·81·AS 5.9 

CCV 25.3 
CC8 0.5 

90-5343·81 ·3.8 <DL 
90·5343·81-AS 5.4 
90-5344·81 ·4.3 <DL 
90·5344·81-AS s.o 
90•5345·81 ·5.3 <OL 
90•5345·81 • AS 3.6 
90·5350·81 3.3 <DL 
90·5350·81·AS 6.2 
90•5351·81 -2.7 <DL 
90•5351·B1•AS 5.9 

CCV 25.2 
CCB 0.3 

Notu: 
(a) Used a dilution of ICF/ICV·2= 26.4 u9/L 
(b)Analytical spike (AS)= 10 ug/L. 
(c)Pre·digest spike= 25 ug/L. for B3, B6 and B7. 
(d) 84 = LCS·0287 containing 39.2 m9/Kg Se 
(e) RPO only calculated if both SalJ'tlle and 
duplicate are greater than detect ion limit. 

Saq>le 1.0. Lab. Log# 

····--·-------- ··········-
699·52-57-001 90·5335 
699-55·55·001 90·5336 
699·52·57·027 90·5343 
699·55·55·025 90-5344 
699•52·57·050 90·5345 
699·52·57-on 90·5350 
699•52-s1-on-a 90·5351 

CRDL*: 0.5 mg/Kg 
DL (lDL x 2.5): 3.75 ug/L 

SalJ'tll in9 Extraction 
Date Date 

--------- ·········-
9/25/90 11/11/90 
9/25/90 11/11/90 

10/01/90 11 /11 /90 
10/01/90 11/11/90 
10/04/90 11/1'/90 
10/09/90 11/11/90 
10/09/90 11/11/90 

*CRDL a Contract required detection limit 

Spike (ug/L) Spike 
(b,c) XRec. 

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

10 95 

10 53 
25 0 
10 75 

10 59 

10 74 
25 0 
10 78 
25 95 

10 59 

10 54 

10 so 

10 36 

10 62 

10 59 

B1 = SAMPLE 
82 = SAMPLE DUPLICATE 
83 =SAMPLE+ Se SPIKE 

Standard 
XRec. 

--------· 
97 

96 

87 

96 

95 

84 =LAB.CONTROL STANDARD 
B5 = PROCEDURAL BLANK 
B6: SAMPLE+ Se SPIKE DUPLICATE 
B7 = SPIKED PROCEDURAL BLANK 

Analysis date ............. 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
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CLP 
flags 

----------

w,u 

u 

w 

w,u 

w,u 
w,u 

w,u 

w,u 

W,U 



96 I 3~ 77 -~ 2527 
TABLE 6A: BISMUTH ANALYSIS DATA 

ACID EXTRACTABLE BISMUTH IN WATER SAMPLES 

Soln. Cone. Results Oupl icate 
Lab Loa ti (ug/L) (ug/L) RPO ( e) 

--------------- --------··· --.. -... -- ------···· 
ICB ·0.6 
ICV (a) 33.5 
CCB 0.6 
CRA 9.8 

·cce ·0.8 

90·5346·85 ·O. 1 
90·5346·85·AS 19. 1 
90·5346·81 ·0.2 <DL 
90·5346·81AS 19.9 
90·5346·83 48.3 48.3 
90·5346·82 1.7 <DL N/A 
90·5346·B2•AS 21.8 
90-5346·84 14.9 44.7 
90·5346·84·AS 36.5 
90·5346·86 48.3 48.3 
90·5347·61 2.0 <DL 
90·5347·81·AS 21.9 

CCV 36.7 
CCB 0.4 

90·5352·81 ·1.3 <DL 
90·5352·81·AS 23. 1 
90·5353·81 • ,. 1 <OL 
90·5353•81-AS 20.0 
(d) 90·5357·61 ·0.8 
(d) 90·5357·B1·AS 20.4 
(d) 90·5358·61 ·0.6 
(d) 90·5358·Bl·AS 19.7 

CCV 32.6 
CCB 0.4 

Notes: 
(a) ICV & CCV: 33.33 ug/L 
(b) Analytical spike (AS) : 20 ug/L. 
(c) Pre-digest spike for 83, B4 and 86: 50 ug/L. 
(d) S~les not part of Data Package #1 
(e) RPO only calculated if both salll)le and 
duplicate are greater than detection limit. 

Sampling Extraction 
Saq>le 1.0. Lab. Log# Date Date 

···------------ ........... .....••.. .......... 
699·52·57·049 90-5346 10/04/90 10/21/90 
699·52·57·050A 90-5347 10/04/90 10/21/90 
699·52·57·074 90·5352 10/09/90 10/21/90 
699·52·57-0nA 90·5353 10/09/90 10/21/90 

CllOL•: 60 ug/L 
DL (IDL x 2.5): 7.25 ug/L 

•CRDL = Contract required detection limit 

20 

Spi~e (ug/L) Spike Standard 
(b,c) XRec. XRec. 

........•••• ------·- ........ 
98 

98 

20 95 

20 99 
50 97 

20 100 
50 89 
20 108 
50 97 

20 108 

"o 

20 '15 

20 100 

20 102 

20 98 

98 

Bl,. : SAMPLE 
B2 = SAMPLE DUPLICATE 
B3: SAMPLE • Bi SPIKE 
B4: LAB. CONTROL STANDARD 
B5: PROCEDURAL BLANK 
B6 a SAMPLE • Bi SPIKE DUPLICATE 

Analysis date 

------------
11/04/90 
11/04/90 
11/04/90 
11/04/90 

CLP 
flags ........ 

u 

u 

u 

u 

u 



TABLE 6B: BISMUTH ANALYSIS DATA 

ACID EXTRACTABLE BISMUTH IN SOIL SAMPLES 

Soln. Cone. 
Lab Log# (ug/L) 

Results Duplicate Spike -(ug/L) Spike Standard 
(mg/Kg) RPO (el (b,c) XRec. XRec. 

-------------- ··--····---
IC8 
ICV (a) 
CC8 
CRA 
CC8 

90·5335·85 
90·5335·85·AS 
90·5335·81 
90•5335·81AS 
90·5335·83 
90·5335·62 
90·5335·B2·AS 
90·5335·84 Cd) 
90·5335·B4·AS 
90·5335·86 
90·533S·B7 
90·5336· 81 
90·5336·B1·AS 

CCV 
CC8 

90·5343·81 
90·5343·B1·AS 
90·5344·81 
90·5344·B1•AS 
90·5345·81 
90·5345·B1·AS 
90·5350· 81 
90•5350•81•AS 
90·5351 · 81 
90·5351·B1·AS 

CCV 
CC8 

Notes: 

·0. 1 
24.5 
o.o 
9. 4 

·0. 1 

·0.3 
18.2 
·0.6 
18.0 
36.5 

o. 1 
18.9 
17.8 
35.6 
37.2 
50.8 
0.3 

19.6 

26.0 
0.6 

· 2.5 
19.3 
· 2.6 
18.3 
·2.4 
18.9 
·1.4 
19.S 
• 1.8 
18. 1 

26.8 
0.7 

<DL 

3.53 
<DL 

32.5 

3.44 

<DL 

<DL 

<DL 

<OL 

<DL 

<DL 

(a) Used a dilution of ICV·2 = 26.4 ug/L 
(b) Analytical spike (AS)= 20 ug/L. 
(c) Pre-digest spike= 50 ug/L. 
(d) 84: LCS·0287• 40 ug Bi spike 

N/A 

(e) RPO only calculated if both sample & 
duplicate are greater than detection limit. 

Sampling Extraction 
Salll)le I .D. Lab. Log # Date Date 
······· --·-··· ............. -----···- . . ... .. ....... 
699·52·57·001 90·5335 9/25/90 11/11/90 
699·55·55·001 90·5336 9/25/90 11/11/90 
699·52·57·027 90·5343 10/01/90 11/11/90 
699·55·55·025 90•5344 10/01/90 11/11/90 
699·52·57·050 90·5345 10/04/90 11/11/90 
699·52·57-on 90·5350 10/09/90 11/11/90 
699·52·57-on-8 90·5351 10/09/90 11/11/90 

CRDL• : 10 mg/Kg 
DL (IOL X 2.5): 7.25 ug/L 

•cRDL = Contract required ·detection limit 

20 91 

20 90 
50 73 

20 94 

20 89 
50 74 
so 102 

20 96 

20 96 

20 91 

20 94 

20 97 

20 90 

Bl= SAMPLE 
62 = SAMPLE DUPLICATE 
83 =SAMPLE • Bi SPIKE 
64 =LAB.CONTROL STANDARD 
85 = PROCEDURAL BLANK 

98 

94 

89 

106 

107 

86 =SAMPLE • Bi SPIKE DUPLICATE 
87 = SPIKED PROCEDURAL BLANK 

Analysis date 
-------------

11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
11/13/90 
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CLP 
flags 

U,N 

N 

N 

U,N 

U,N 

U,N 

U,N 

U,N 
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FREE CYANIDE ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by procedure 
PNL-AL0-107, Leach Procedure for Preparing Sludges, Soils and Other Solid 
Samples for Free Cyanide Analysis. The sample solutions were then 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. The analysis of free of cyanide 
in waters or soils was to be performed on samples that had results of greater 
than 2 ppm total cyanide. Free cyanide analysis was done for a few samples 
that were nearing the hold time for total cyanide so the free cyanide analysis 
would also meet the hold time for CLP total cyanide analysis. 

Upon review of the data, the average recovery spike recovery was 58.8% 
with a standard deviation of 15% and the average recovery of the standards was 
86% with a standard deviation of 11.7%. The conclusion is a precision of the 
method of± 12% and a bias (accuracy) of -14% on the average. The poor spike 
recovery is attributed to the sonicating (which caused excess heat and loss of 
CN) of the samples. Once the method was changed to magnetic stirring of the 
sample, spike recoveries were acceptable. 

The quarterly detection limit found for the free cyanide analysis system 
used in Building 314 in the 300 area was 2 µ,g/L. This detection limit 
determination was performed to CLP protocol. 

The CLP SOW (No. 788) hold time was met. The defined hold time for 
cyanide is 12 days. 
on October 8, 1990. 
October 2, 1990. 

The four samples analyzed for free cyanide were analyzed 
The samples were sampled on September 26, 1990 and 
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TABLE 7: FREE CYANIDE ANALYSIS 

Sample Sample+ Spike (20ppb) Matrix 
Sample Duplicate Spike Added Control Blank 

Sample ID# mg/Kg mg/Kg mg/Kg mg/Kg Std. ppb mg/Kg 
----------- ------ --------- ------- ----- -------- ------
90-5335-J-1 <0.2 
90-5335-J-4 19.9 
90-5335-J-4 15.9 
90-5335-J-4 14.7 
90-5335-J-4 18.3 
90-5335-J-5 <0.2 
90-5336-J-1 <0.2 
90-5336-J-3 0.44 1 
90-5336-J-6 1 
90-5336-J-6 1 
90-5336-J-6 1 
90-5343-J-1 <0.2 
90-5343-J-2 <0.2 
90-5344-J-1 <0.2 

Note: Sample results reported based on undried sample weight. 

* Freshly sonicated spiked sample - spike sonicated 10/8/90. 

Spike Spike 
Duplicate Rec 

mg/Kg % 
--------- -----

44 
<0.2 
0.58 * 58 

0.745 **74.5 

-----
mean 58.8 

std. dev. 15.3 

** Stirred (magnetically) spiked sample - not sonicated and hence no temperature 
rise during leaching. 

Control 
Std. 

% Rec. 
-------

99.5 
79.5 
73.5 
91.5 

-------
86 

11.7 

Note: Based on control standard run before and immediately after this spiked 
sample, the spike recovery is within allowable limits. Detector response 
drift is obvious here in later portion of the analytical session. 

Jl = SAMPLE 
J2 = DUPLICATE SAMPLE 
J3 = SPIKE SAMPLE 
J4 = STANDARD 
JS = METHODS BLANK 
J6 = SPIKE DUPLICATE 

'-..0 
~"' -LJsJ ---.J -....., 
* - . .) 

-"''Ui 
OJ 
t=) 



GAMMA ENERGY ANALYSIS RESULTS 

Eleven samples were received for Gamma -Energy Analysis (GEA). Seven 
samples were soils and 4 samples were liquids. For the soils, a duplicate 
soil and a matrix blank were analyzed per the Test Instructions received. 
Water spike and water spike duplicate samples were spiked with Co-90 and 
Cs-137 but not spiked with Ru-106 as a Ru-106 determination was to be 
performed by a different sample collection method. Since these water samples 
were field blanks for soil samples, the client decided not to perform the 
sample collection method for Ru-106 (the water samples were to be submitted on 
a resin as per the Ru-106 determination in waters sample collection method). 
A total of 17 analyses were performed by GEA. The sample preparation and 

counting were performed in 329 Building in the 300 Area. 

The samples were prepared for counting by following PNL-AL0-105. This 
procedure covers the preparation of both the solids and the liquids. The 
geometry used for the solids was the "large tuna can." Two hundred twenty 
grams of dried material were sealed into a "large tuna can." The liquids were 
transferred into 500 ml polyethylene bottles. A total of 500 g of liquid was 
taken for each sample. Note that for the analysis of 106Ru in waters, a 
special sample was supposed to be collected if the requested detection limit 
was to be met. 

The samples were then analyzed by gamma-ray spectroscopy to determine 
the quantites of 6°Co, 106Ru, and 137Cs present. This work was performed 
following PNL-AL0-464 and PNL-AL0-470. The liquids were counted on Detector 
Kin a horizontal configuration. The soils were counted on two different 
detectors. This served as both a cross check on the data and supplied 
detection limit information on each system. The first system was Detector L 
which is a lithium-drifted germanium [Ge(Li)] detector. The second system 
was Detector I which is a coincidence-noncoincidence Ge(Li)-Nal(Tl) 
detector. This system was designed for improved sensitivity of single 
gamma-ray emitting radionuclides such as 137Cs. 

Tables 7A and 78 present the measured values for ~Co, 106Ru, and 137Cs 
in the soils and waters, respectively. The detection limits quoted are 
calculated as if the isotope was present at a level that is 2.5 times the 
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square root of twice the average background. The average relative standard 
deviation of analytical data for the two wat~r spike samples for Co-60 and 
Cs-137 is <0.3%. The average% recovery for Co-60 and Cs-137 in the two 
water spike samples was 97.5% and 97.6%, respectively. The accuracy and 
precision shown are far better than the requested values of± 25% and± 35% 
for soils and± 25% and± 25% for waters, respectively. 
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S~le ID 
-------------
90·5335·L·1 
90·5335·L·2 

90·5336·L·1 
90·5343·L·1 
90•5344·L·1 
90·5345·L·1 
90·5350·L·1 
90·5351·L·1 

9613u17 ?C:'1 , h. fl . .. l.~J~, d 

Table 8A: 

Casrma Energy Analysis of Soi ls -

Detector I 
·········-· 

(Radionuclide activity in pCi/g) 

Date of lleight 
LRB # Count g. 
······------ -----·-···· ---------
53944·7-A 11·01·90 220.20 
53944·7·8 10·31·90 220.73 

53944·8-A 10·26·90 220.40 
53944·9·A 10·29·90 220.06 
53944·10·A 10·30·90 220.29 
53944·11·A 11·04·90 220.04 
53944·12·A 11·05·90 220.05 
53944·13-A 11·07-90 220.18 

Co(60) Ru(106) 

---------- ---------
<0.015 <0.15 
<0.014 <0.13 

<0.008 <0.073 
<0.011 <0.10 
<0.012 <0.10 
<0.015 <0.13 

<0.0094 <0.084 
0.015 <0.11 

90·5335·L·5 
+/• 35X •• 

53944·14-A 11 ·08·90 <1.1 • <4.2· 

Detector L 
-----·----· 

(Radionuclide activity in pCi/g) 

Date of lleight 
S~le ID LRB # Count g. Co(60) RuC106) 
------------- ········--·- ----------- --------- ---------- ---------
90·5335·L•1 53944· 7·A 10·31·90 220.20 <0.019 <0.18 
90·5335·L·2 53944·7-B 11-01-90 220.73 <0.022 <0.20 

90·5336·L·1 53944·8-A 10·29·90 220.40 <0.018 <0.16 
90·5343·L·1 53944·9·A 10·30·90 220.06 <0.017 <0.16 
90·5344·L·1 53944·10-A 10·26·90 220.2V <0.010 <0.093 90•5345·L·1 53944· 11 ·A 11·05·90 220.04 <0.020 <0.19 
90·5350·L•1 53944·12-A 11·04·90 220.05 <0.018 <0.16 
90·5351·L·1 53944·13·A 11·08·90 220.18 <0.017 <0.15 

90·5335·L·5 53944·14-A 11·07·90 <2.6* <8.0• 

• This is a blank value expressed as pCi/salll)le. If one ass1.111es an average 
lllilSi of 220 g, the values of Co(60), Ru(106), and CsC137) for Detector I are 
<0,0050, <0.019, and <0.0034 pCi/g and for Detector L the blank values are 
<0.012, <0.036, and <0.010 pCi/g. 

•• The one sigma uncertainty is based on counting statistics. 

L1 • S.A14PLE 
L2 • SAMPLE DUPLICATE 
LS " BLANK 

Detection Limit (theoretical as defined in the QAPjP AL0-001) 
Cs(137) · 0.01 pCi/g 
Co(60) • 0.01 pCi/g 
Ru(106) • 0.11 pCi/g 

Mote: All u< 11 values are detection limits associated with each 
11not detected" analysis. 
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Ci.(137) 

---------
<0.0070 
<0.0057 

<0.0035 
<0.0051 
<0.00S5 
<0.0067 
<0.0045 
<0.0056 

<0.75* 

Cs( 137) 

---------
<0.015 
<0.017 

<0.014 
<0.013 
<0.0079 
<0.015 
<0.013 
<0.013 

<2.3• 
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Table 88: 

Ganma Energy Analysis of ijaters 

Date of ijeight Co(60) Co(60) spike 
Sa~le ID LRB # Count L. CpCi/L) CpCi/L) 
...... ......... ..... ... .... ..... .... .. .... .. ..... - .. .. .. .. .. .. .. .. -.. .... ........ ........ .. ... .. .. 

90-5346-L-1 53944 - 15-A 10-24-90 0.5 <10 
90-5346-L-2 53944-16-A 10-30-90 0.5 7 . 1 

+/- 44X 

90-5347-L- 1 53944-17-A 10-25 -90 0.5 10.9 
+/ · 30X 

90-5347-L-3 53944 -18-A 11-01 -90 0.5 84740 
+/ - 0.72X 

90-5347,- L-6 53944 -19-A 11-05 -90 0.5 85020 
+/ - 0.72X 

90-5352-L-1 53944 -20-A 10-31-90 0.5 <7.5 
90-5353-L - 1 53944-21 -A 10-26-90 0.5 <4.0 

90-5347-L-5 53944-22 -A 10-29-90 0.5 <8 . 4 

The one sigma uncertainties are based on counting statistics. 

Density of 'water sa~les taken as 1 g/ml • 

L1 = SAMPLE 
L2 = SAMPLE DUPLICATE 
L3 • METHODS SPlkE 
LS= BLANK 
L6 = METHODS DUPLICATE SPIKE 

Detection Limit= Cs(137) - 3.2 pCi/L 
Co(60) • 3.6 pCi/L 
Ru(106) · 44 pCi/L 

Note: All 11 <11 values are detection limits associated with each 
"not detected" analysis. 

Detector K 
-·--·- --·-·-

Co(60) spike Co(60) 
Added Spike 

(pCi/L) X rec 
-·--- --- --- -

87030 97.4 

87030 97 . 7 . 

Cs( 137) spike Cs(137) 
Ru( 106) Cs(137) Cs(137) spike Added Spike 
CpCi/L) CpCi/L) (pCi/L) (pCi/L) X rec 

.. .. .. .. .. .......... ... .. -------·- ----
<140 <8.1 
<110 <6 .4 

<130 <6 . 6 

<930 82970 85190 97.4 
+/- 1.0X 

<950 83310 85190 97. 8 
+/ - 1.0X 

<118 <6.7 
<50 7.3 

+/ - 35X 

<80 <6.4 



TOTAL ALPHA ANALYSIS RESULTS 

The samples and their accompanying QC -samples were prepared by 
procedure PNL-AL0-106, Acid Digestion for Preparation of Samples for 
Radiochemical Analysis. The digested samples were then processed by 
procedure PNL-AL0-460, Source Preparation for Gross Alpha Analysis, and the 
sources were counted in accordance with procedure PNL-AL0-461, Alpha 
Counting Procedure. The sample results for solids are reported per received 
sample weight (i.e. not corrected for wt% solids). Total alpha activity 
was calculated using a counting efficiency factor for Pu-239. The 
digestion, source preparation and counting were performed in building 329 in 
the 300 area. 

Water Samples 

An Interlaboratory Control Sample (LCS) was analyzed with this sample 
delivery group. This LCS sample is from the Environmental Monitoring 
Systems Laboratory (EMSL). 

Upon review of the sample data (Table 9A), the average recovery of the 
spike in water samples was 92.5% with a standard deviation of 3.8%. The 
conclusion is that the method achieved a precision of± 4% relative, with a 
bias of - 8% on the average in water sample analysis. 

Soil Samples 

A percent recovery (i.e. counting efficiency) versus total solids curve 
was prepared for the analysis of total alpha activity for soil samples. The 
PNL method in procedure, PNL-AL0-460, is consistent with that in SW 846, 
method 9310. This method requires the use of a counting efficiency versus 
total solids curve for the gross alpha analysis in water samples and also is 
an accepted method for gross alpha analysis of soil samples. 

The blank from this analysis batch was very high for an unknown reason. 
It appears to be a high flier as it cannot be attributed to instrument or 
method errors, and is higher than sample results and not indicative of 
problems with the other sample determinations. The blank spike showed 
excellent recovery of 108%. The matrix spike and duplicate matrix spike 
resulted in recoveries of 50% and 71% after curve factor corrections. These 
recoveries are typical of gross alpha analysis of soil samples attributed to 
uneven distribution of solids on the counting disk. Upon review of the 
duplicate sample results (Table 98), the relative percent difference (RPO) 
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is 74% and the RPO for the matrix spike and the matrix spike duplicate 
samples is 30%. The precisitin at the low e~d of total alpha is not within 
the ±35% required but the spike duplicates are within the precision limits. 

There are no defined hold times for total alpha analysis. 
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TABLE 9A: 

WATER SAMPLE ANALYSIS 

TOTAL ALPHA ANALYSIS DATA 

Total alpha results reported as Pu-239 

* 
Total Alpha +/-

Sample # Sample Type (pCi/L) 1 sigma RPO 
------------ ----------- ----------- --------- -------
90-5346-A-la Sample <1. 3 
90-5347-A-la Sample <1. 3 
90-5347-A-2a Duplicate <1.3 
90-5352-A-la Sample <1.3 
90-5353-A-la Sample <1.3 
90-5353-A-3a Matrix Spike 229 6 
90-5353-A-6a Dup. Matrix 218 6 

Spike 
90-5347-A-Sa Blank <1.3 
90-5347-A-4a Blank Spike 211 6 

Interlaboratory Comparison Sample (90-6819**) 

90-6819-A-4a 
90-6819-A-4a 
90-6819-A-4a 

A-la = SAMPLE 

mean 
std. dev. 

3.38 
3.59 
4.44 

3.80 
0.56 

0.28 
0.28 
0. 31 

4.9 

15 

Spike * 
Cone. +/- Spike 

(pCi/L) 1 sigma % Rec. 
---------- --------- ---------

237 3 96.6 
237 3 92.0 

237 3 89.0 
---------

mean 92.5 
std. dev. 3.8 

10 (EPA) 38 
3 .1 (std. dev.) 

A-2a = 
A-3a = 

DUPLICATE 
SAMPLE SPIKE 

** EPA/EMSL sample - Gross Alpha-Beta in Water 
September 21, 1990 

A-4a = BLANK SPIKE 
A-Sa = BLANK 
A-6a = SAMPLE SPIKE DUPLICATE 

Detection Limit= 1.3 pCi/L 

* One sigma . uncertainties are based on propagation of mass, volumetric and 
counting uncertainties. 
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Total alpha results 

TABLE 9B: 

SOIL SAMPLE ANALYSIS 

TOTAL ALPHA ANALYSIS DATA 

reported as Pu-239 

Total Alpha +/ -
Sample # Sample Type (pCi/g) 1 sigma RPD 
------------ ----------- ----------- ---------
90-5335-A-la Soil 4.1 0.6 
90-5336-A-la Soil 3.7 0.5 
90-5336-A-2a Duplicate 1.7 0.4 
BL-5336-A-5A Blank 11.4 * 0.6 
BS-5336-A-4a Blank Spike 51. 8 * 2.1 
90-5343-A-la Soil 1.2 0.3 
90-5344-A-la Soil 1.5 0.3 
90-5344-A-3a Matrix Spike 25.3 1.4 
90-5344-A-6a Dup. Mat. Spi 34.4 1.8 
90-5345-A-la Soil 1.4 0.4 
90-5350-A-la Soil 1.4 0.3 
90-5351-A-la Soil 1. 6 0.4 

* Based on 1 g. sample size. 

** Based on assumption that true blank value= 0 pCi/g. 

Detection Limit= 0.1 pCi/g (theoretical) 

74 

30 

Spike 
Cone. 

(pCi/g) 

47.9 

47.5 
46.5 

One sigma uncertainties are based on propagation of mass, volumetric and 
counting uncertainties. 

+/-
1 sigma 

0.5 

0.5 
0.5 

mean 
std. dev. 

Spike 
% Rec. 

108.1 ** 

50.1 
70.8 

76.3 
29.4 



TOTAL BETA ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by 

procedure PNL-AL0- 106, Acid Digestion for Preparation of Samples for 
Radiochemical Analysis. The ~igested samples were then processed by 
procedure PNL-AL0-462, Sourc~ Preparation for Gross Beta Analysis, and the 
sources were counted in accordance with procedure PNL-AL0-463, Beta Counting 
Procedure. The sample results for solids are reported per received sample 
weight (i.e. not corrected for wt% solids). Total beta activity was 
calculated using a Sr-90/Y-90 efficiency factor. The digestion, source 
preparation and counting were performed in building 329 in the 300 area. 

Upon review of the sample data, the average recovery of the spike in 
water analysis was 97 . 4% with a standard deviation of 3.6% and in soil the 
average spike recovery was 67.8% with a standard deviation of 16.1%. 
Therefore, the method achieved a precision of± 4% relative, with a bias 
of - 3% on the average for water analysis and for soils a precision of± 16% 
relative, with a bias of -32%. The precision and accuracy of these analyses 
are within the required limits of the Technical Project Plan. 

There are no defined hold times for total beta analysis. 
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TABLE l0A: 

WATER SAMPLE ANALYSIS 

TOTAL. BETA ANALYSIS DATA 

Total beta results are reported as Sr-90/Y-90 

Total Beta +/-
Sample # Sample Type (pCi/L) 1 sigma RPO 

Spike 
Cone. 

(pCi/L) 
+/-

1 sigma 
Spike 
% Rec. 

------------ ----------- ----------- --------- ------- ---------- --------- ---------- ·,,n 
90-5346-A-la Sample <3.1 
90-5346-A-2a Duplicate <3.1 
90-5347-A-la Sample 8.8 
90-5352-A-la Sample <3.1 
90-5353-A-la Sample <3.1 
90-5357-A-3a Matrix Spike 229 
90-5357-A-6a Dup. Matrix 246 

Spike 
90-5346-A-Sa Blank <3.1 
90-5347-A-4a Blank Spike 241 

Interlaboratory Comparison Sample (90-6819**) 

90-6819-A-4a 
90-6819-A-4a 
90-6819-A-4a 

= SAMPLE 

mean 
std. dev. 

= DUPLICATE 
= SAMPLE SPIKE 

7.2 
5.6 
5.8 

6.2 
0.9 

2.2 

15 
15 

15 

1.5 
1.5 
1.5 

A-la 
A-2a 
A-3a 
A-4a 
A-Sa 
A-6a 

= BLANK SPIKE OR LABORATORY CONTROL STANDARD 
= BLANK 
= SAMPLE SPIKE DUPLICATE 

Matrix Detection Limit= 3.1 pCi/L 

7.2 

14 

245 
245 

245 

12 
12 

12 

mean 
std. dev. 

10 (EPA) 
2 . 2 (std. dev. ) 

93.5 
100.4 

98.4 

97.4 
3.6 

62 

** EPA/EMSL sample - Gross Alpha-Beta in Water 
September 21, 1990 

* One sigma uncertainties are based on propagation of mass, volumetric and 
counting uncertainties. 
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TABLE lOB: 

SOIL SAMPLE ANALYSIS 

TOTAL BETA ANALYSIS DATA 

Total beta results are reported as Sr-90/Y-90 

Sample # Sample Type 
------------ -----------
90-5335-A-la Sample 
90-5336-A-la Sample 
90-5336-A-2a Duplicate 
90-5336-A-Sa Blank 
90-5336-A-4a Blank Spike 
90-5343-A-la Sample 
90-5344-A-la Sample 
90-5345-A-la Sample 
90-5350-A-la Sample 
90-5351-A-la Sample 
90-5351-A-Ja Matrix Spike 
90-5351-A-6a Dup. Matrix 

Spike 

A-la= SAMPLE 
A-2a = DUPLICATE 
A-3a = SAMPLE SPIKE 

Total Beta +/-
(pCi/g) 1 sigma 

----------- ---------
1.84 0.16 
1.87 0.17 
1. 58 0.16 

<0.17 
1.37 0.19 
0.74 0.16 
1.79 0.22 
1.05 0.19 
1.07 0.16 
1. 21 0.16 
2.27 0.25 
1.96 0.22 

A-4a = BLANK SPIKE OR LABORATORY CONTROL STANDARD 
A-Sa= BLANK 
A-6a = SAMPLE SPIKE DUPLICATE 

Detection Limit= 0.17 pCi/g (theoretical) 

RPD 
-------

16.8 

14.7 

Spike 
Cone. 

(pCi/g) 
----------

2.45 

1. 23 
1.23 

+/-
1 sigma 

---------

0.122 

0.061 
0.061 

mean 
std. dev. 

* One sigma uncertainties are based on propagation of mass, volumetric and 
counting uncertainties. 

Spike 
% Rec. 

---------

55.9 

86.1 
61. 3 

67.8 
16.1 

',.O 
0-,., 

t..>J 
.-r:;. 
-..J 
~J 
.$ 

1'¾) 
u, 

or--



9613477 ZJ~Z 

ICP-MS ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by 
procedure PNL-AL0- 101, Acid Digestion for Metal Analysis. The methodology 
is consistent with CLP Inorganic acid digestion for metals. The sample 
solutions (1:100 di lutions) were then analyzed by Inductively Coupled 
Plasma-Mass Spectrometry (ICP-MS) Analysis, procedure PNL-AL0-280. The 
technetium analysis was performed in accordance with procedure PNL-AL0-281, 
ICP/MS Determination of 99-Tc and the uranium was analyzed in accordance 
with procedure PNL-AL0-282, Determination of Uranium Concentration/Isotopic 
Composition Using ICP/MS. The digestion of the samples was performed in 325 
building and the analysis of the digestate was performed in building 3708 in 
the 300 area. 

Initially, there were a few sample preparation problems. Low level (-1 
t 

ppb) uranium contamination was discovered. The analyst performing the 
digestions used glassware used for inorganic metals analysis and was 
originally unaware of the uranium contamination problem. The problem was 
solved by using new plastic -ware. Inadvertent spiking of all samples with 
99Tc and U spike solutions was discovered upon analysis. It was determined 
the analyst was interrupted during analysis and there was miscommunication 
to the analyst completing the digestion. These problems were overcome and 
the ICP/MS determinations were found to be s traightforward. In general, 
both 99Tc and U concentrations were below or near the sample matrix 
detection limits in these samples. A small interfering peak at mass/charge 
99 was observed in preparation blanks and reagent blanks, thus limiting the 
lower level detection to 0.01 ppb (leachate solution). Accurate uranium 
isotope ratios could not be calculated due to statistically insignificant 
count rates for the 234 and 236 isotopes. Consequently, at 238U 
concentrations of <200 ppb, a total uranium activity was computed from the 
238U concentration and the half-life of this isotope, also being applied 
(assuming that 238U activity amounts to 48.1% of natural uranium activity). 

Quality assurance measures included the analysis of blind standards, 
duplicate analyses and analysis of spiked samples. Results for blind 
standards are given in the 99Tc and U data tables (Table 11 and Table 12) 
and are in excellent agreement with standard values. Precision estimates 
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based on duplicate analyses are difficult to determine due to the detection 
limit values given in most cases for these ~amples. An exception here is 
uranium in the soil samples, where duplicate values of 448 and 1357 ng/g 
were obtained for sample 90-5335, indicating sample heterogeneity (obvious 
in the samples received), preparation imprecision, or both. Spike 
recoveries for 99Tc ranged from 79% to 114% (mean of 94%) in the soils. A 
precision of ±18% and bias of -6% relative are deduced by this data for 
spike recoveries. Water sample spike recoveries were consistent at 95% for 
a precision of ±0% and a bias of -5% relative. Uranium recoveries in the 
water samples were 92-95% (mean 93%) with a precision of ±2% and bias of -7% 
relative, but were indeterminable in the case of the soil samples since the 
inherent soil uranium contribution was well in excess of the spike amounts 
(3-5 times the instrument detection limits). Precision and accuracy will be 
determined when enough data is available for control charts. 

No defined hold times were required for these analytes, although 
analyses were generally performed within 2-3 days of sample digestion. 
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FIiename: 200-BP-1 Solls DP1 

VIAL ID 
N..MEt 

CRY 
WEIGHT 

TABLE 11: Tc-99 and Uranium Determinations (Soils) { 

200-BP-1 SOILS ANAL VSIS: Data Package 1 
Tc-99 and Uranium Determinations 

November 19 1990 

OILUTION \M ICPIMS Tc-99 Tc-99 , Tc-SID, 
spike pCllg, 

U, U, 
nglg spike 

PNL sample 
1.0 . Number 

(a) FA~b~ Ji/iii! An~:,sls le:~~::~ 

Tc-99, 
nglg 
soll 
(c,d) 

Tc-99, 
nglg 

spiked 
(d) 

recovery, % dry aoll 

U, 
nglg 
soil 
(c,d) 

spiked recovery, % 

90-5335-B1 
90-5335-B2 
90-5335-B3 
90-5335-B4 
90-5335-B5 
90 -5335-B6 
90-5335-B7 

90-5336 -B1 
90-5343 -B1 
90-5344 -B1 
90-5345-B1 
90 -5350-B1 
90-5351-B1 

1 
2 
3 
4 
5 
6 

29 

7 
8 
9 
10 
11 
12 

Tc/U STD ppb 0.0494 I 0.497 
Tc/U STD ppb 0.0988 I 0.994 
Tc/U STD ppb 0.494 / 4.97 
Tc/U STD ppb 0.988 / 9.94 

(a) Sample types: 
B1 • sample 
B2 - sample, duplicate 
B3 - sample + Tc/U spike 

1.2949 
1.2227 
1.4756 
1.2889 

NIA 
1.1494 

NIA 

1.1273 
1.0127 
1.1042 
1.2151 
1.1909 
1.1173 

NIA 
NIA 
NIA 
NIA 

ll1

i/!!
11I 

If:: f !f i;;:;; ~:; ~~~; ~}~
1 

72.96 V:) Ob10q8 <0.01 
98.07 } ob10q11 
81.91 j Ob10q19 
96.02 f :/ Ob10q5 

:::•-\ 

0 .01 
0 .06 
0.04 

83.49 (: ) Ob1 Oq20 0 .01 
93.09 j Obl Oq6 0 .01 
85.27 {' Ob10q21 0 .02 
77.40 f 'J Ob10q36 0 .01 
78.99 ·' "•': Ob10q23 <0.01 

84 .25 Ob10q9 <0.01 

NIA 
NIA 
NIA 
NIA 

Ob10q7 
Ob10q18 
Ob10q33 
Ob10q34 

0 .05 
0 .09 
0 .49 
1.01 

B4 • laboratory control sample (ICF LCS-0287, no Tc or U data available) 
BS - procedural blank 
B6 • sample + Tc/U spike, duplicate 
B7 • blank + Tc/U spike 

0 .76 
<0.8 
3.81 
<0.8 
1.34 
4 .83 
4 .45 

1.23 
1.08 
1.53 
0 .98 
<0.9 
<0.9 

3.35 

6 .09 
4 .94 

(b) units of ml/g dry soil except for -BS and -B7 samples (blank/blank spike) units of ml 

13 
c20 

114 NIA 
c20 
NIA 

79 NIA 
90 NIA 

2 1 
1 8 
26 
17 

<20 
c20 

(c) leachate concentration corrected for Internal standard dilution (x 5.0014.75) and preparation dilution factor 
(d) units of nglg except -B5 and -B7 samples (blank/blank spike) units of ng 
(e) not appllcable • (U) In sample leachate » (U) of added spike 

5 .86 
16.77 
5.67 

0 .11 
6 .21 
0 .14 

5 .77 
5 .55 
5 .14 
5 .72 
5 .57 
5 .84 

0 .52 
1.03 
5.03 
9.96 

(f) total uranium activity calculated using natural Isotopic abundance for soil leachate (UJ < 200 ppb: pCI • (U)"0.000336/0.481 

448 
1357 
380 

11366 
11 

535 
14 

507 
543 
462 
466 
463 
518 

(d) (e) 

3.37 NIA 

4.32 NIA 
4.97 NIA 

u, 
pCl/g (tolal), 

dry aoll 
( f) 

0.3 
0.9 
NIA 
7.9 
NIA 
NIA 
NIA 

0.4 
0.4 
0.3 
0.3 
0.3 
0.4 
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Filename: ~BP-1 Waler DP1 

PNL Sample ICP/MS 

TABLE 12 : Tc- 99 and Urani um Determinations (Water) / 

200-BP-1 WATER ANALYSIS: Data Package 1 
Tc-99 and Uranium determinations 

November 16, 1990 

Sample FM Tc-99, Tc-99, Tc-99, Tc-99 spike, Tc-99, U, U, U, U spike, 
I.D. I Sample I Oil. Factor ff§ ppb leachate ppb sample ppb spike % recovery pCI/L leachate ppb sample ppb spike % recovery 

(a) 

90-5346-B1 0bt 6q2/0b15q2 
90-5347- B1 0b16q3/0b15q3 
90-5352-B1 0b16q4/0b15q4 
90-5353-B1 Ob16q5/0b15q5 

90-6705- B1 Ob15q9 
90-6705 - B2 Ob15q10 
90-6705 -B3 Ob15q11 
90-6705 -B4 Ob15q13 
90 -6705 - 85 Ob15q14 
90-6705-86 Ob15q15 
90-6705 - B7 Ob15q1 7 

Tc/U Std 0.0494/0 .497 
Tc!U Std 0 .0988/0.994 
Tc/U Std 0 .494/4 .97 
Tc/U Sid 0.988/9.94 

(a) Sample types: 
81- sample 
82- sample, duplicate 
83- sample + 0.05 ppb Tc/U spike 

: ~:: I o.o, :·:~ 

1.033 Ei:i ~:~! ~:~! 
1.034 iii/{!; 0.01 

1.034 
1.033 
1.033 
1.033 
1.03 

1.031 
0 .999 

<0.01 
<0.01 
0.05 

<0.01 
<0.01 
0.05 
0.05 

0.01 

<0.01 
<0.01 
0.05 
<0.01 
<0.01 
0.05 
0.05 

0.05 
0.10 
0.50 
1.00 

84- laboratory control sample (5/95 ICV-2, no Tc or U data available) 
85- procedure blank 
86- sample + 0.05 ppb Tc/U spike, duplicate 
87- blank + 0.05 ppb Tc!U spike 

339 <0.01 
170 <0.01 
170 <0.01 
170 <0.01 

c170 <0.01 
c170 <0.01 

0.05 95 892 0.05 
<170 0.08 
c170 0.01 

0.05 95 892 0.05 
0.05 95 892 0.05 

.. 

(b) leachate concentration data corrected for Internal standard addition (x 5.00/4.75), preparation dilution factor 
(c) ICP/MS sample #s Ob16q_ data used for Tc-99; Obq15_ data for U 
(d) Total U activity calculated using natural Isotopic abundance for sample (U) <200 ppb: pCI - (U) '0.000336/0.481 

(b,c) 

<0.01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
0.05 0.05 92 
0.09 
0.01 
0.05 0.05 92 
0.05 0.05 95 

0.49 
1.00 
5.03 
9.98 

u, 
pCI/L 

(d) 

c0.01 
c0.01 
c0.01 
c0.01 '-....0 

0-,.,, .,,..... 
<0 ,01 t..,,,J 

<0,01 -r= 
--....i 

0.04 --...J 
0.06 .. 
0 .01 

r-._j 
-r_n 

0 .04 -0 .04 ~ 

_I 



9613~77.25~6 

PLUTONIUM ANALYSIS RESULTS 
The samples and their accompanying QC ~amples were prepared by 

procedure PNL-AL0-106, Acid Digestion for Preparation of Samples for 
Radiochemical Analysis. The digested samples were then processed by 
procedure PNL-AL0-466, Plutonium Separation; PNL-AL0-468, Electroplating; 
and PNL-AL0-469, Alpha Energy Analysis. An approximately 10 gram sample 
aliquot was digested for soils analysis and 100 ml aliquots for water 
samples (PE water sample aliquots were 200 ml and 800 ml). The sample 
results for solids is reported per received sample weight (i.e. not 
corrected for wt% solids). The digestion, source preparation and counting 
were performed in building 329 in the 300 area. 

The samples were prepared using a Pu-242 tracer (therefore no matrix 
spike samples were required to be run). The plutonium analyses are 
calculated on the basis of their peaks ratioed to the Pu-242 tracer peak. 
The% recovery is monitored only as a means of determining that enough Pu 
was recovered for meaningful results. All samples, including duplicates in 
the sample delivery group showed no detectable activity for Pu-238 or Pu-
239+240. Upon review of the Laboratory Control Sample (LCS) soil analyses, 
triplicate results for Pu-238 presented a relative standard deviation (RSD) 
of 27% (near the detection limit for soil sample analyses). The RSD for the 
triplicate analyses of the same LCS soil samples for Pu-239&240 results is 
2.4%. The RSD for triplicate analyses for LCS water samples for Pu-239&240 
results is 1.4% for one LCS sample and 2.4% for the other LCS sample. The 
Pu-238 analyses for these LCS water samples resulted in detectable activity 
for only one analysis which was very close to the detection limit. 

No hold times are defined for Plutonium analyses. 

-
40 



TABLE 13: Pu 238 ANO Pu 239/240 DATA ANALYSIS 

Batch 1 

Project Lab pCi/g +/- pCi/g 242Pu 
Saq,le ID Saq>le IO Description Pu238 1 sigma Pu 239+240 

+/• 
sigma "recovery 

--------------- ----------------90·5335·A·1c 90-5335 
90·5336·A·1c 90-5336 
90·5343·A·1c 90·5343a 
90·5343·A·2c 90·5343b 
90·5335·A·5c BL·5335Pu 
90·5351·A·1c 90-5351 

(1)90·6818·A·4c 53289·34A 
(1)90·6818·A·2c 53289-348 
(1)90-6820** 53289·33C 

* Based on 10 g Sall1)le size. 
**Reported as pCi/L 

Batch 2 
---------------

Project Lab 

--------------
Soil 
Soil 
Soil 
Duplicate 
Blank 
Soil 
PE soil 
PE soil 
PE water 

------------ ---------N0<1.62E·03 
N0<1.60E·03 
N0<2.11E·03 
ND<1.24E·03 
N0<1. 76E·03 * 
ND<2.48E·03 

2.13E·03 4.60E·04 
1.45E·03 5 .37E·04 

ND<9.49E·02 (pCi/L) 

pCi/g +/-

-------------NO <1.07E·03 
NO <5.12E·04 
NO <9.26E·04 
NO <7.14E·04 
NO <1.16E·03 * 
NO <7.93E·04 

3.23E·D2 
3.24E·02 
8.56E+OO 

pCi/g 

1.58E·03 
1.64E·03 
4.63E·01 

+/• 

21.9 
22.7 
15.2 
20.3 
20 .0 
14.2 
20.0 
17.0 
5.7 

242Pu 
Saq,le 10 Sall1)le ID Description Pu 238 1 sigma Pu 239+240 1 sigma X recovery 

--------------- ---------------- -----·,· ----. -- ------------ --------- ------------- ·--------
90·5344·A·1c 90-5344 soil ·' ND<1.96E·03 ND< 8.00E-04 
90·5345·A·1c 90-5345 soil ND<2.58E·03 NO< 1.70E·03 
90·5350·A·1c 90-5350 soil N0<1.79E·03 NO< 5.75E·04 
90·5350·A·2c 90-5350 duplicate ND<1.76E·03 ND< 7.74E·04 
90·5344·A·5c BL-5344 blank N0<2.74E+OO (pCi/L) ND< 1.58E+OO (pCi/L) 

(1)90·6818·A·4c 53289·34C PE soil 1.31E·03 5.74E·04 3.37E·02 
(1)90-6820 53289·33A PE water N0<1.21E·02 CpCI/L) 8.53E+OO 
(1)90-6820 53289·33B PE water ND<1.10E·02 (pCi/L) 8.34E+OO 

BATCH 3 
---------------

Project Lab pCi/L +/- pCi/L 
S~le ID Sall1)le ID Description Pu 238 

~ 
sigma Pu 239+240 

--------------- ---------------- -... -. -. ---.. - ------------ --------- -------------90·5346·A·1c 90-5346 water ND<1.73E·01 ND< 9.97E·02 
90·5347·A·1c 90-5347 water ND<3.87E·01 NO< 1.58E·01 
90·5352·A·1c 90-5352 water ND<2.84E·01 ND< 4.55E·02 
90·5352·A·2c 90-5352 duplicate ND<3.29E·01 ND< 1.45E·01 
90·5353·A·1c 90-5353 water ND<3.94E·01 NO< 2.37E·01 
90·5346·A·5c BL-5346 blank N0<2.40E·01 ND< 1.58E·01 

(1)90·6818·A·4c 53289·31A PE water N0<1.13E·01 2.31E+01 
(1)90·6818·A·4c 53289-318 PE water ND<1.44E·01 2.39E+01 
(1)90·6818·A·4c 53289·31C PE water 6.70E·02 3.1BE·02 2.42E+01 

The errors quoted (1 sigma) are the propogated error of individual measurements. 

(1)Laboratory Control Saq,le 
90-6818 (QAP-33) soil PNL means 3.28E·02 pCi/g (X recovery• 105) 

DOE/QAP value• 3.11E·02 pCl/g 
90·6818 (QAP-33) water PNL mean= 23.7 pCi/L <"recovery= 80) 

DOE/QAP value= 29.5 pCi/L 

1. 71E·03 
2.55E·01 pC 
2.48E·01 pC 

+/• 
sigma 

---------

8.88E·01 
9.52E·01 
7.4BE·01 

90·6820 (EHSL • Pu239 In water, August 24, 1990) mean• 8.48 pCi/l (std. dev.•0.12) cx · recovery • 93) 
EPA/EHSL value• 9.1 pCI/L (std. dev.•1.3) 

Detection Limit (approximate) 

Pu238 
Pu239&240 

Soils 

0.002 pCi/g 
0.001 pCi/g 

I.later 

0.3 pCi/L 
0.2 pCi/l 

NOTE: Lower detection limits can be obtained when using larger Sall1)le aliquots or longer count times. 

41 

··-······· 
20.0 
17.0 
24.7 
22.7 
11.2 
17.9 
20.5 
23. 1 

242Pu 
"recovery 
----------

15.6 
9.0 

14.0 
10.7 
9.6 

15.B 
14.0 
12.0 
15.3 



9613~77.2540 

STRONTIUM-90 ANALYSIS RESULTS 
The samples and their accompanying QC $amples were _prepared by 

procedure PNL-AL0-106, Acid Digestion for Preparation of Samples for 
Radiochemical Analysis. The digested samples were then processed by 
procedure PNL-AL0-465, Strontium Separation and counted by PNL-AL0-463, Beta 
Counting. An approximately 10 gram sample aliquot was digested for soils 
analysis and 100 ml aliquots for water samples. The sample results are not 
corrected for Sr-89 activity; it is assumed that the samples have been in 
the field sufficient time to allow for all Sr-89 to decay away. A 
Laboratory Control Sample (LCS) was analyzed in one batch of Sr-90 analyses. 
The assumption was made that this LCS sample contains no Sr-89. The sample 
results for solids is reported per received sample weight (i.e. not 
corrected for wt% solids). The digestion, source preparation and counting 
were performed in building 329 in the 300 area. 

Upon review of the sample data, the average recovery of the spike in 
soil analyses is 102% and the standard deviation is 4%. The spike recovery 
of the matrix spike sample in the water analysis batch was 101%. The 
relative percent differences of the two soil samples analyzed in duplicate 
are 40% and 18%. This difference is attributed to heterogeneity of the 
samples. The resulting activity of the water sample and its duplicate 
analysis were non-detectable. 

No hold times are defined for Strontium-90 analyses. 

42 
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TABLE 14: STRONTIUM-90 ANALYSIS RESULTS 

Stronti1.111-90 results not corrected for Stronti1.111-89 that may be present. 

One sigma uncertainties are based on propagation of mass, vol1.111etric and 
counting uncertainties. 

Soil S~les 
-------------
Batch 1 
-------------

Sr-90 +/- Spike Cone. +/· Spike Normalized 
S~le # S~le Type pCi/g sigma RPO pCi/g sigma X Recov. X Yield (1) 

------------- ------------- ··•·•···r --------- ----------- --------- --------- ------------90·5335·A-1b Soil 0.081 0.039 
90·5335-A·2b Duplicate 0.122 0.040 40 
90·5336-A-1b Soil 0.094 0.038 
90·5343-A-1b Soil N0<0.065 
90·5335-A-Sb Blank N0<0.056 ** 
90·5335-A-4b Blank Spike 2.41 0.262 2.489 0.124 96.8 
90·5343-A·3b Matrix Spike Used to determine batch yield 100 
90·5344-A-1b Soil ND<0.058 

Batch 2 
-------------

Sr-90 +/- Spike Cone. +/· Spike Normalized 
S~le # S8111)le Type pCi/g sigma RPO pCi/g sigma X Recov. X Yield (1) 

------------- ----------- -- .. . .. ---.. -- ................. -·--------- --------- --...... --... -- ---- ------
90·5345·A·1b Soil ND<0.071 
90-5351-A·1b Soil 0.095 0.042 
90·5351-A-2b duplicate ND<0.068 
90-5345-A-5b Blank ND<0.062 ** 
90-5345-A-4b Blank Spike 2.481 0.216 2.404 0.119 103.2 
90·5345-A-3b Matrix Spike Used to determine batch yield 96 

Batch 4 
-------------

Sr-90 +/· Spike Cone. +/· Spike Normal i zed 
S8111)le # S8111)l e Type pCi/g sigma RPO pCi/g sigma X Recov. X Yield (1) 

------------- ------------- ----........ - --------- ----------- --------- --------- ------------
90·5350-A·1b Soil ND<0.070 
90·5350-A-Sb Blank ND<0.091 ** 
90-5350-A·4b Blank. Spike Used to determine batch yield for soils 89 

* 90·6818-A-lb Soil 0.264 0.048 
* 90-6818-A·2b Duplicate 0.317 0.053 18 
* 90-6818-A-3b Matrix Spike 26.47 3. 141 24.93 1.23 105 

Detection Limit= 0.07 pCi/g (theoretical) 

* Laboratory Control S8111)les - not a part of this s~le delivery group but reported for QC purposes. 
90·6818 CQAP 33) soil PNL mean= 0.291 pCi/g CX recovery= 129) 

DOE/QAP value= 0.225 pCi/g 

** Based on 10 g S8111)le size. 

Water S~les 

Batch 3 

S8111)le # 

90·5346·A·lb 
90·5346·A·2b 
90·5347-A·lb 
90·5352·A·1b 
90·5352·A·3b 
90·5353-A-1b 
90·5346-A-Sb 
90·5346·A·4b 

S8111)le Type 

Water 
Duplicate 
Water 
Water 
Matrix Spike 
Water 
Blank. 
Blank Spike 

Detection limit= 5.5 pCi/L 

Sr·90 
pCi/L 

ND<5.8 
ND<5.7 
ND<S.S 
ND<5. 7 

+/· 
sigma 

5030 444 
N0<5.7 
ND<S.S 

Spike Cone. 
RPO pCi/L 

4978 

Used to determine batch yield 

+/- Spike Normalized 
sigma X Recov. X Yie ld (1) 

247 101 

95 

(1) All Sr-90 analyses are calculated on the basis of their ratio to the corresponding matrix spike 
recovery normalized to 100X. 
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TRITIUM ANALYSIS RESULTS 

The samples and their accompanying QC samples were prepared by procedure 
PNL-AL0-441, Tritium Separation, and counted by PNL-AL0-443, Liquid 
Scintillation Counting. An approximately 5 gram sample aliquot was leached 
for soils analysis and 50 ml aliquots were distilled for water samples. The 
sample results for solids is reported per received sample weight (i.e. not 
corrected for wt% solids}. The leach, distillation and counting were 
performed in building 329 in the 300 area. 

The methods blank spike was used to determine batch yield. No other 
methods blank spikes were analyzed. 

The mean batch yield for water analysis is 96% and for soil analysis is 
87%. All results and duplicates were below detectable activities, therefore 
relative percent differencesJan~ accuracy and precision results cannot be 

' 
calculated. 

No hold times are defined for Tritium-90 analyses. 

44 



llater S~les 

TABLE 15: TRITIUM ANALYSIS DATA 

Tritiun +/-
Spike 
Cone. 

S~le # Saq>le Type CpCi/L) sigma RPO (pCi/L) 

90-5346-1(-1 
90-5346-1(-4 
90-5346-1(-4 

90=5346-1(-5 
90-5347-1(-1 
90-5347-1(-2 
90-5352-K-1 
90-5353-1(-1 

Water 
Blank Spike 
Blank Spike 
Duplicate 

Blank 
Water 
Duplicate 
Water 
llater 

ND<420 
Used to determine batch yield 
Used to determine batch yield 

ND<420 
ND<420 
ND<420 
ND<420 . 
ND<420 

Detection Limit= 420 pCi/L 

Soil S~les 

Tritiun +/-
S~le # Saq>le Type (pCi/g) sigma RPO 

90-5335-1(-1 Soil ND<12. 
90-5335-1(-2 Duplicate ND<13. 
90-5335-1(-4 Blank Spike Used to determine batch yield 
90-5335-1(-4 Blank Spike Used to determine batch yield 

Duplicate 
90-5335-1(-5 Blank N0<8.3 * 
90-5335-1(-5 Blank N0<8.4 * 

Duplicate 
90-5336-1(-1 Soil ND<16. 
90-5343-1(-1 Soil ND<16. 
90-5344-1(-1 Soil ND<16. 
90-5345-1(-1 Soil ND<14. 
90-5350-1(-1 Soil ND<14. 
90-5351-1(-1 Soil ND<16. 
90-5351-1(-5 Blank N0<14. 

Detection Limit= 16 pCi/g (theoretical) 

* Based on 5 g. saq>le size. 
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Spike 
Cone. 

(pCi/g) 

+/• Spike 
sigma X Recov. 

97.9 
94.9 

+/· Spike 
sigma X Recov. 

86.7 
87.9 
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. I. 
. · . Westinghouse Hanford . 
· ··· C~mpany . 

: . CHAI.N OF CUSTODY . 

Compa~y C~ntact\,\),S.Jnt?m~son· · · · l: ~:i,=~hone(509}'3 7~- ~8 I g 
{ .pleCollecte~~v·W .S.Tot>ro~::,o~, JIJJ ~ 9 eri"'SD~e ·cjj~~o Time C!fJi/S-j 100g: .. 
Sampleloq,tions 1a'E-'o=>-?1j Li,99- ':::>5-55 · 
Ice Chest No .. /;'51-e~P,Y eo:;1C-{){)l-€Je.. _Field logbook and Page No . . W~C.-N-~7-~ f?' 
Remarks, T501':- .SA-"'1PLe5 ~L~TE'T) 1rJ 500ml, f\.Mt;>§!: ('2LA$5 J¾OTib@, :5WI TA 3a,Cf.d~. 

s=o.e Mlfk.J.j s·,s OE P&g.4;Me:n=& C, QF I N'.Te:;e§S'T. (,!;Joo-~-, t?.Z:,lf-5) J;)oc/t:,L ff-~ c~ I 
Bill of Lading No. /\/ ,4 Off site Property No. _---:.IV~A _________ _ 

Method of Shipment J-IIMJ.D CA<?&:) ,QN ffit §AMPLC vflN zn J;l-5 .Ld~, 

Shipped to 3d."5" '3/c(g ) Pt{( l.A8, . . 
PossibleSampleHazards none c'deniWd w,·-1-1, .P.eltf Lns&:ume@ - MA.!i:9 BG"" 

PPT~T-r"tk UN t:;;;.NQW,.,, Cg)kJ£T1TUE:/y'TS • 

_,,_ . Sample Identification _,_ -
/\ fe:19-:51,=-67-DOI . ___ . _·. ____________ _ 
,J. . a,:Mbe.F . «, €QQMLJ'.'1M·+ r: glass, soi I; ab.vriica.t MtWjsir &>r taca m e:tt r-J o-l'I/1-fe,,.est:-

~nrtltto fi?ADJQQU(l,Lt c:£5: T07A-L f+LJ}J.JI',; 70,4<, /,!)e:n4; Tg_!I, VM j Yfchne 
___________ _=:;.S...;.4ro;...;;.;...;1\.::..:;;u.y.~· =m:...i.,_--'-:Z~Pj Ce s u:.,ro - 1 "§7 :, Co r, M,,T-k>o;l;f u+oo i u M - 2..38) 

____________ 1\_._,;;;;.;;u....:.;to;:;.;n..:.i~u:..;.;IV\....i.,_-_2...;.3...1'i /2.4 o: TOrf'rL u12.a N1 u"" ~-@uthe n lj j m - 'Ole ' 
' ✓ > J 

!y'OIV e14-q 01'\.UQ.,y 065 : N,,~TIS j IPP9::i" c.ya:M·ai=:; SuL.~~T...-; $'C:U: _ 

.... Chain of Possession 

Relinquished b • '1) . .S. 71/Drri f 
· /0/30 4J..I, 

,'$2-a ,·~ 
Received by: -

Relinquished by: Received by: Date/Time: 

[ B01;;.QO~ A-6000-407 (04190) 
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SAM~LE ANALYSIS REQUEST ' (w\ WestlnghOuse 
\!±} Hanford COmpany . ·----=-----.;... __________________________ -; 

~ . . PART 1:· FIELD SECTION 

Collector w.~ . To,om~~n 1
• ::f'N eooe,,~· ie-z: S¼ffcraresampled qfatol9o Timeaf:ts- hours 
i > ~g 

CompanyContactU l,5-Toorop:oOj Iw Rdoerts Telephone ('5D9) ~73- 3~18' 

Sample 
Number 

Number and Type of Sample 
Containers Type of Sample• 

/ 

Analysis Requested 

. , 
PLU101V1utvt-.:> ~q )? i.J n • To..-..o..._ u o ~" 1 1 ul'-1 • , . 
Ru+-lt-e n~ - /Ob . 

-

Special Handling and/or Storage ...:-:::::JJ~A~•~~..,,A~~ /JA:w' ,.,~_.,~,,a:;::;A1--J/:.:i:.:.a....·!.:lh:..:S::.::L:....!:~~~~~~d~~..!:v-tt-.~~:....?./.rz...,;3~;z~:.s~A.,:;W:.' 'i:.==----
1-A J.,.. - <:°A,.,.. o d_.11 h d /J#i~~~ ,, i (/ , 

(/ ;r 
/ p(p:'RT II : LABORATORY SECTION I 

P-ceived by 17}@ ZI,_ 1 - > Date . C//-u,/tZt) , 

1
~1ysis Required----------------------------------

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

A,-6()00..406 (07189) 

, 
BOl-00' 

- - - ---



.. .. , ' 

.. 

••• 

SAMPLE RECEIPT FORM 

PNL·AL0-051 1 Rev. 0 
Exhibit 1 
Page 1 of l 

Delivered by: g,z.. Sfeff/.(!/1_) Date/Time: 9/u/tJo /l'5-z. 
Received by: /()1Cdtd£L /JJ . ?/&Jc 
Customer Sample Number(s): le 99- '52..-fJ?-t:r:J I) !£19- SS -52};..cJ {) J · 
ALO Sample Number(s): ___ '1~0_-...;:5=-3_3_..;;;:;b;,__ __ -t--___ ~ __ 't)_-__ s ___ 3 __ 3_.~--

' . 

) 

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

2. Additional Shipping Forms (list): 
Sil rn IL€" If N11 ~ '/ s, ~ R.EQu.1:5. ,- At!.Lorn fl /}IV It~ {!,t)(!_ , 

3. Custody Sea~lppiOg and/or Sample Containers and their Conditions. 
Present __ !L__ ___ Absent ___ _ 

If Present, Condition: RED @TtG S£/IL- O/J~o!J-/46 GP 
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). 

::cc£ /Af (;(!)OLER. - GL)tJU-R ;IJ <=Od£> (Z)oo,-r1otU 
6. Condition of Sample Vials . 

01</i</ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Oocum,rts. · j_ , J JI 

ff1~~-~ =:: 
8. Resolut1°;;);.·oblems or 01screpanc1es, 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-004 
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.• 

· Westinghouse Hanford 
· · ;•. C~mpany . .- . CHAI_N OF CUSTODY 

CampaOy Qmtact i,{ ~;. ~ • · Telephone · 3 7;3 --.31""/f 
£ .pie Collected bv ~= c:=;;,a:z:~ 1!2//il/::-r O lime ((4 C 
Sample Loc~_tions (e '99-~;>-S 1 · ,;; -2~ 
lee Chest No.. ~ · Field Logbook and Page No. . W 1-1(! - l1J-;i47- ;).- ~ 
Remarks ~ (/4ll.g cP d7 r olch2':tflP- ( ,er.ass: I 

' • • t • 7 

Bill of Lading No. 4,/,4 Off site Property No. _ _,,""'4""/"1/-_. ______ _ 
Method of Shipment LJ.~~{)/lfl. ~., · 
Shipped to ,qa.~p,fll~~~J:fe{b« i21~~"".c, 
Possible sample Hazards @71..( 1/rLdL Cfi.Iit:t !Vt/~--~ 

_,__ , Sample Identification _,_ 

,) ~qc, - ?~-S-7-027 , . ·. . 

11 Udh/;}'~<¾11 W;, e/1,,,n-uc:,.?l ct&y~d ~tt!!:t-3' 

.. 

-.. Chain of Possession 

Oatemme: 

1¥2.,/4, •' ~-

Received by: 

Relinq1,ished by: Received by: Date/Time: 
. -

801-005 A-6000-407 (04190) 
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• 

' ·@Westinghouse SAMPLE ANALYSIS REQUEST 
- Hanford Company '. ' . 

!!ii,- .. PART I: ·FIELD SECTION 

Collector !).). 6. tfl[Jinfl?_rm/f\'a 0~ . Date Sampled tq/4,/cza Time/40,S: hours 

CompanyContact td 2-S . 71lalh:/1507v ·· Telephone ~(2~ l 13:Z:3-~l~ 

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

Number Containers 

,, f~_<:j_ ... S1- 0:J..., I ~ r-P'h1...J. AN,#, r>A /).r) ·,1·(!.11 II /J.h'I /J d .• -., ~fl-., ~-~ ,P-;;-.. ~ ~ 
.- I ,I (/ ✓ 

Ck.,n~ AA L ~,, 0 

Jlt' ~ 
. . . c:!7 l/4r6--v h ///~7~,,., 

{) 

. 

,\. j 

-

Field Information•• /)/J .......... .... Jt' ~ (1 ,0/J,II,,_ --- .4 ~,, A // .. I k u, -. . IA 
_-.A ,,,,. ... -- /I / -- -,. .A 

~0±~~;~~~--~ 
Special Handling and/or Storage -Rae,.a (2A, lf!ie, ;/ ~ <.J. ,!,,(.;,! ~ • , 

., / PART II: LABORATORY SECTION A I 

11-<:eived by -ff Ill) Z-f./_,_.__ Title 6 JJ & ,.1--'LJ r-ll D.. PiM Date IJ/~/t/d t .alysis Required 
I 

~, --, 

*tndrcate whether sample js soil, sludge, water, etc. A-6000-406 (07/89) 
**Use back of page for additional information relative to sample location. 

801--006 
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SAMPLE RECEIPT -FORM 

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

De 1 i vered by:_......;2>:=.../e:..;;./t.:...:.t,....:../4=-(;/L}-=------ Date/Time :...,;;...,.G)/_2 .... ) __ 1cJ ____ /_t,,_O_O_ 

Received by: __ U:::...,;,e:.=J.,./ .:....C: _______ _ 

Customer Samp 1 e Number ( s) : _ _,,jez~=~q-J.9_..-....:€::....::'2-;...--=S"::...7'-,..-=o;..;Z::::;;..:.7 ________ _ 

ALO Samp 1 e Number( s) : ___ ___:9~o::..._-..;:;5.::..:3~i .... 3"--__________ _ 

'. 

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

2. Addi~~i~~ms ,¾~ 
3. Custody Seals on Shipping and/or Sample Containers and their Conditions. 

Present ' ~ Absent ----
If Present, Condition: ___ Go_..;;;o--i.:p;;...._ __________ _ 

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

Notes: 

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

rlll-KCJJ 1JJ TD '3>2S BLDb 13'-I a6'fr-Lt:.R-- (!_Ot...R_U) 
/J o r (.) £fa-, f" '{ :S rl t PP r tv £ dJN Tit , rJ 1;,'i<.. ~ ~/I/IJ/Jl€ r €,Lt CO U) 

6. Condition of Sample Vials. -
G:oOP 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. · A.A.,d._ ___ 

I}~ t.Gc:.. //VfPV- - . 

8. Resolution of Problems or Discrepancies. 

fJ/t 
RETURN COMPLETED FORM TO PROJECT MANAGER 

B0:1-007 



· fw\ Westinghouse 
~ Hanford Company 

96 11U11 '?CCO 
. . n.,1 I/ I '" (~..,.1,Jlb,l 

SAMPLE ANALYSIS REQUEST 

PART I:· FIELD SECTION 

~.,ector N ·S . Jhoo,. f!!E.12 /e=c SJ:ef2Ple C Date Sampled /0/3/90 Time 0tst> hours 
--rt,., I ~ Irr, 

Company Contact A). S- J(LOW /:15.QY{ · Telephone ta01 )s?>:t:3- ~l--1 

Sample 
Number 

(I 

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

PART II: LABORATORY SECTION 

P-eived by ~~..:::..;;;....""-""'"-~~---- Title &-10-<f led.e« J Date 10)3 )90 
I / 

--alysis Required---------------------------------

•1na1CAte whether sample is soil, sludge, water, etc. 
.. Use back of page for addiiional information relative to sample location. 

A-6000-406 (07189) 

801:.008 



. . ... . . . . 

, · . Westinghouse Hanford . 
· ··· Company . . CHAIN OF CUSTODY . . 

::;,:"~.::::.b~ i-s~':;k z ~•t°1/41f:~l•phone 3z;.~: ~;~ -'~--"_~~~; . 
Sample Loca_tions 09-S-~-SS:: j ~ OA-1&?'!'36160.e'fST 
Ice Chest No.. 4Clf Field Logbook and Page No. _-"'lo,ji..:..L,,1...,;,.:.-~-~~~~ 

Remarks ;!?A-

. . Sample Identification v wct-~--€i= a~< . 

..... Chain of Possession 

Relinquished by: "1..J. S, r#IP~,/:?ftT.. Date/Time: 

/ ~/3/9() //.00 
Date me: . 

114 3 · . t!D . . /2. 'OJ -' n1. ·-

Received by: Date/Time: · 

Relinquished by: Received by: Date/Time: 

801 A-600O-4O7 (04190) 



. . .. . 

\._ · 

• •• 

96 !3Ll77 .. 2560 

SAMPLE RECEIPT fORM 

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

Delivered by: ___ S= __ t._e--_A ...... [ .... !_...e1.../ ____ Date/Time: /O [s/10 I ?.,~OI (~IY\.. 

Received by: __ ([/......_ __ . ____./d ..... tf..;...;:a;;....16.= ... -------

/T..oo \ 
Customer Sample Number ( s) : _ _...&'-1.:._..:.1_-_5...:,.......;S-::;...._-....::S;;;....,,o:S:-----_0_2 __ ~ _____ ( ____ ~ __ 0 __ /t ............. / e........,..S---:)t-

ALO Samp 1 e Number( s) : ___ ----'-@-=-_,..._;;S~3;._1:-'---</:...,._ ________ _ 

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

2. Add1t£~~/l::;~11~u_u)--

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

Present ~ Absent ----
If Present, Condition: ________________ _ 

4. Sample Tag(s) ID Numbers 
or on Sample

1 

V}al. 

Notes: /Jj I/-

if not Recorded on the Chain-of-Custody Record 

5. Condition of Shipping Container (Verify that ice still exists such that 
SallJPles are at refrigerated temAerature) • .J. ./'L'/ /J. _ _ r 

;-,111~,J I AJro 3 2 ~ /J /Jr_ h-1 $1.z rr re;2..,
1 

Cl)UU.) /IJO 

6. Co~dtJ/;( o?{~(i':Via~~, ~!> ~-d/ GLP 
·G>c::;00 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Document';;rw_ ?/I~ 

8. Resolution of Problems or Discrepancies. 

N/11-
RETURN COMPLETED FORM TO PROJECT MANAGER 

B01-010 



: ·~ ·.·.• .•·:.·:··.·.: . : ... ... ~·· .•.· 
_ .. .. 

, • · . Westinghouse Hanford 
··· C~mpany . 

CHAIN OF CUSTODY 

Bi f Lading No. -~-=----------- Off site Property No. --'-..;__ _______ _ 

Method of Shipment ha.n,d ca,,rc8) oom.e Cia+&= d~ , b & 't>L ~~leva..n 
Shippedto °3d'Q-PNL ) ~~ · 
Possible Sample Hazards n cn€=l.1\di..,~d 66 ~ "ild i ll\$-10Jrn@±s 
~ w ~ d cm. 4-H-dC L/4Ld 

ain of Possession 

Ir Date/Time: 

ID/5/ 0 I :;.ero 
Date/Time: 

,'S--/CJo /~:rt-A.rs 
Date/Time: 

Relinquished by: Received by: Date/Time: 

801=-0 A-6000-407 (04190) 



, fw\ Westinghouse 
\5/. Hanford Company 

SAMPLE ANALYSIS REQUEST 

Sample 
Number 

Number and Type of Sample 
Containers Type of Sample• 

PART II: LABORATORY SECTION 

....... 

Date /0-£- 90 P • .. eived by P;,)'t\ (~ d Title P 020 :at ~ 
~lysisRequired -------------------------------

•tndicate whether sample i, soil, sludge, water, etc. 
.. Use ~ck of page for additional information relative to sample location. 

B01-01~ 
A-6()()0-.406 (0 7 /8 9) 



--
' •• 

SAMPLE RECEIPT FORM 

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

Delivered by: __ ~~~,-;;;...~:;._ ___ Oate/Time:_....;/;.....;;..3...;.'_/_7 ___ _ 

Received by :_...i..;,.,.t..:.~.J...-.;:;..p.= .......... ----

Customer Samp 1 e Number ( s) : _--t.(:-2-1...:9":/...1...t-,,;.-----:::5~2-~--S:Z.J,......!._-__;:6~S:....Oi......:.-----
ALO Samp 1 e Number ( s) : _____ ___:;f(....o"""-=-::......:.::s-3:.....::.:::~1:~S::::.._ _______ _ 

'. 

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

2. Additis~ F~~ ~~ 

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

Present _____ Absent ___ _ 

If Present, Condition : ___ .::!a0=::.i~~0~'2...::;.....c:.O=----------
4. Sample Tag(s) ID Numbers 

or on Sample v:jl/ 

Notes: ;{)/ 1/t 

if not Recorded on the Chain-of-Custody Record 

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

000 d.- ; ~ ~ ~ c,..,.,•• J ~ ~ · ~::;.-~ 

6. Condition of Sample Vials . 
. Cc;o;p 

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

8. Resolution o:4t'~s or Discrepancies. 

~/JI-
RETURN COHPLETED FORM TO PROJECT MANAGER 

B01:.013 



. ' . . 

---

•·' 

9613~77 .. 256~\ 
i 

SAMPLE RECEIPT FORM 
I 

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

Delivered by: ci/-t fl/bl/ Date/Time: /3 ,' f? PM 

Received by: 0L d-t:..s //JA .. M ., 
J 

Customer Sample Number(s): b 7 9" 5 d- 57-011 k1'9-5:J.. -S?-oS/J 
ALO Sample Number(s): c;o-s 31:kz 1'0-s317 

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

2. Additional Shippinj Forms (list): 
~~tfL/1/l~~ ¾~ 

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

Present V: Absent ___ _ 

If Present, Condition: _______________ _ 

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

or on S amp 1 e Via 1 . A.------.liL--A-, 1 _ /- .J / ) 
/ 500 ~ ~ ~ ,911),CJY13/ /fl[(~ ( l,)Ol/t~'( 

Notes: 3 IL fflb/:J_s/~~ c).)~011) 
.3 IL C, ,u /I~ tJJ -{ )Ja_O ;! 

5. Condition of Shipping Container (Verify that ice still exists such that 

~m! 1 !1,.~fr~~ _ t~~r~ _,._,__ ........ ,.1.. ,,.;:.k-~ 
6 -•At" 6. Condition of Sample Vials. '° 

-Goo() 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. ~ ut_ 

8. Resolution o/ Problem~~screpancles. 

!f/t 
RETURN COMPLETED FORM TO PROJECT MANAGER 

B01~14 

/ 



.• 9613\77.2565 
· Westinghouse Hanford 
•·· C~mpany . 

CHAIN OF CUSTODY 

Company Contact . .:J.JJ.~~~--'-..!:U::2:IL~'--------- Telephone @29) ~ 7 ~ - '!>?It' 
L.i..::~~~.:.J.Ji,...::a:.:.....__ ____ Date /0//o/qo Time lots; 1100,, ll0"b/l 

Sample Loc~tions-+-~__,.,.,,. o+ £'A?, • • 

tee Chest No~·· .-4'~~...s.;.~:!:::::!:~~:::::....~~~=--

Bill of Lading No. NA Off site Property No. __ M_'4~---------
Method of Shipment )1/qztd !"1&;/ 4)mu~1'. 1/U &,,,.-,.p., fu_ -/o J;I£ P/V<'.. 
Shipped to g,2£-f'IY..L ,L/J~!f:!:/. (2£;io~ · 

Possible~ Hazards 'tU?-<L d t:£~ 'f,f 't}vltt ~ • 
~ MJ.,ll.Ld OIL lC.t.J 4 ~ -Iv {ai,.. ) 

_,_ Sample Identification - ·· 

lrfl9- 5:)- 6 , ·- o 77 . 
J, 1-/4,:tl(L, ~) J1£./e,("'2A,LL 115Bye::-1,)-B~m-n-UUA--A-f_Ja;a __ '_M __ ~---,;)C0----~-/---

.1 feqcJ-:5;;-67- 0776 
J, /- b 44 1 c;fa 44, ,o Hi7 Uz J:lj LL 5~~; lk@M fJ?ZS ot: Iwr9?f&T 

-... Chain of Possession 

Date/Time: 

/10 

Received by: 

Relinquished by: Received by: Date/Time: -. -
B01.:.015 A0 600O-407 (04190) 



~ Westlngnouse 
~ Hanford company 

SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector 
-u-re- w) 7/dlO/'% {µ. 'S · JhpQ\PSO R.:;z. S::k ft-u_r- Date Sampled 1D/, Q/90 Time II o-o hours --r-- ,,~o . 

CompanyContact Ii?-~ IDem.psoo Telephone ('5-09 ) 373-.3~/r (I{> 

eo-6P- I 
Sample 
Number 

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

-tlysis Required---------------------------------

•tndlcate whether sample·is soil, sludge, water, etc. A-6000-406 (07189) 
uuse back of page for additional information relative to sample location. 

B01.::.0~6 



'- -

..._ 

' •• 

SAMPLE RECEIPT. FORM 

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

Delivered by: c$,#tA,) Date/Time: tJ/{o/q,:; 
Received by: __ .... i(h.:;..i,,:....111:;..i,U""""""-______ _ 

Customer Sample Number(s): (,f9Ji1.-5"7 ~11-0116 ... 014,.,O11/t . 
) I / 

ALO Sample Number(s): 9o .. 5"3S-O S3 £/ £3 >2 6:3£1-~'f. \0 "dee. 0 
> 7 ' '5"1S~ 

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

2. Ad~::;~~ 

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

Present ✓ Absent ___ _ 

If Present, Condition: __ ~&.=c::Sl..,.~~/J;....._ __________ _ 

4. Sample Tag(s) IO Numbers 
or on Sample Vial. 

if not Recorded on the Chain-of-Custody Record 

Notes: ff/fr 
5. Condition of Shipping Container (Verify that ice still exists such that 

samples are at refrigerated temperature). 
"I.te-b 

6. Condition of Sample Vials. 

Gerot::> 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Oocum:»~ /21. ~----· 
8. Resolut13/;lems or Discrepancies, 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801.-017 



9613ll77 .7569 

82 - PNL CHAIN OF CUSTODY FORMS 

-

B02-001 



Page _j_ of _j_ 

90-5335 
ALO SAMPLE NUMBER 

SENDER 

Chain of Custody Number 200BP1-l 

ALO CHAIN OF CUSTODY 

Free CN 699-52-57-001 
ANALYSIS REQUESTED SAMPLE DESCRIPTION 

RECEIVER. __ -L~, ___ &'"---~~-~-1=------
DATE 

. 3 -

90-5336 Free CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-002 

699-55-55-001 
SAMPLE DESCRIPTION 

3/#£~ 
' DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

Applicable Test Instruction 

TI-200BP-1-7 



Page _L of _L 96 l 11117 ,...,c70 
. : ~ ,,1 v 1 .. l;u Chain of Custody Number 200BP1-2 

ALO CHAIN OF CUSTODY 

90-5335 ___ ..:::.CN:.:.__ __ _ 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ?JJW~ 
RECEIVER 

90-5336 ----""CN:.,.._ __ _ 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 7Z!ll) ~ 
RECEIVER 

L,,)t- 3o. I 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-003 

699-52-57-001 
SAMPLE DESCRIPTION 

10/4t.ro 
' 7 DATE 

699-55-55-001 
SAMPLE DESCRIPTION 

to/4(ro 
,OA 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

Applicable Test Instruction 

Tl-200BP-1-7 



• · I 

• Page _1_ of _1_ Chain of Custody Number 200BP1-3 · '>, ,._ 

ALO CHAIN OF CUSTODY 

90-5335 Se & Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

90-5336 Se & Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER "'~ ~ .wk,,,,,e;s;_ 

RECEIVER~ ~ 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-004 

699-52-57-001 
SAMPLE DESCRIPTION 

!e /""L ?>/7 c., 9~,o 
I DATE 

\a/ ':l-. '1 IC\ o 
DATE 

699-55-55-001 
SAMPLE DESCRIPTION 

lo /?-<.I z o 9.~ 10 
DATE 

,a{?<sfqa 
DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

Applicable Test Instruction 

Tl-200BP-1-7 



Page _1_ of ...L Chain of Custody Number 2008Pl-4 

ALO CHAIN OF CUSTODY 

90-5335 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER '7Jfj))__~ 
RECEIVER,~~__/,. 

t-;. () . 2- 0,7 ,,_ =:_ 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-005 

699-52-57-001 
SAMPLE DESCRIPTION 

/t?Mv 
7 DATE 

699-55-55-001 

/4>-/t)-r~ 
DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

Applicable Test Instruction 

TI-200BP-1-7 



. Page _1_ of _1_ Chain of Custody Number 2008Pl-5 

ALO CHAIN OF CUSTODY 

90-5335 Tc & U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

90-5336 Tc & U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER /f-:crc: g ...,-ve~ 

RECEIVER ?<J'l,. f'-

ANALYSIS REQUESTED 

SENDER • 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-006 

699-52-57-001 
SAMPLE DESCRIPTION 

DATE 

/P /21 ho 
r r DATE 

699-55-55-001 
SAMPLE DESCRIPTION 

1,;23 /9c i:sC) 
DATE 

10/23/90 oi ·. ~ 
I I DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

Applicable Test Instruction 

TI-200BP-l-7 



Page _1_ of _1_ Cl6 'Zl\7'' ?S1L\ .1 ~;,1 I .. !(:,.,,,~ Chain of Custody Number 200BP1-6 

ALO CHAIN OF CUSTODY 

90-5335 Sr, Pu, H3. Total o&B 
ALO SAMPLE NUMBER ANALYSIS REQUE£TED 

SENDER lJl!J a . 
REC£ IVER --=U~c/-&o-,1..-J.:,· 

wf=- 2./2-., I - o. -=-

90-5336 Sr, Pu, H3, Total o&8 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~~ 
RECEJVE~~-4· 

- - - ~ --.,r,,.-wt-:. . - ' 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-007 

699-52-57-001 
SAMPLE DESCRIPTION 

/(14/4 
L I ATE 

/#-/v-£v 
DATE 

699-55-55-001 
SAMPLE DESCRIPTION 

A?~ 7 DATE 

/L?:/o- f't> 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

Applicable Test Instruction 

JI-200BP-1-Z 



Page ...L of _J_ 
Q6 I Zl\'11 ?C1S 
l ,, ~ ,J / i .~. "• ,]i \.> Chain of Custody Number 200BP1-8 

ALO CHAIN OF CUSTODY 

90-5343 Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER --?J/j,() ;;L__ 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

wt-'" 

ANALYSIS REQUESTED 

LYSIS REQUESTED 

ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-008 

699-52-57-027 
SAMPLE DESCRIPTION 

10M~ 
' 'DATE 

. l? -13. € ~ 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-2oose-1-9 



Page _1_ of _1_ Chain of Custody Number 2OOBP1-9 

ALO CHAIN OF CUSTODY 

90-5343 Free Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER -;JltJ ~ < 

RECEIVER __d. iO 2-.l_,/4/;✓ 
wt .3 .-4-13.~ ~ 

t ANALYSIS REQUESTED 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 
, 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-009 

699-52-57-027 
SAMPLE DESCRIPTION 

f <1/1,/qo 
7 DATE 

1"/21hz; 
DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-2oosp-1-9 



· Page _j_ of _1_ Chain of Custody Number 2008Pl-10 

ALO CHAIN OF CUSTODY 

90-5343 Se & Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER kc- {2,,vt,..~ 

RECEIVER ~:) ~.,;:::;,,,_ 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE ~UMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-01.0 

699-52-57-027 
SAMPLE DESCRIPTION 

/0/1-, /7 ~ C,//0 
DATE 

,a r~1 ''=' o DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-9 



Page _j_ of _j_ Chain of Custody Number 200BP1-ll 

ALO CHAIN OF CUSTODY 

90-5343 Sr/Pu/Tot Alpha/Tot Beta/H3 699-52-57-027 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 72tdL 
RECEIVER 

0 SAMPLE NUMBER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ANALYSIS REQUESTED 

ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-011 

SAMPLE DESCRIPTION 

/t?# 
1 TE 

' DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-1-9 



Page ..L of ..L 
96 ~3477 ... 2579 Chain of Custody Number 200BP1-12 

ALO CHAIN OF CUSTODY 

90-5343 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER '712td~ 
RECEIVER _$....ff ~-/4· 

--:.- t1i . .- . 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ANALYSIS REQUESTED 

ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-012 

699-52-57-027 
SAMPLE DESCRIPTION 

/ DkrE 

/ ~ ,// ~ /f t:J 
' l DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-1-9 



Page _1 of _1 9613~77.2~.BO Chain of Custody Number 200BP1-13 

ALO CHAIN OF CUSTODY 

90-5343 Tc & U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~ /2,v.u---

RECEIVER ~ 9'tL 
I 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802-013 

699-52-57-027 
SAMPLE DESCRIPTION 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

DATE 

Applicable Test Instruction 

JI-200BP-1-9 



Page _1_ of ....L 

90-5344 
ALO SAMPLE NUMBER 

Chain of Custody Number 200BP1-14 

ALO CHAIN OF CUSTODY 

' Tot Alpha/Tot Beta/Sr/Pu/H3 699-55-55-025 

SENDER 

ANALYSIS REQUESTED SAM

4
PLE :R!PTJON 

~~~-=--- //J__;_jp 7 ATE 

;)31 -

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-014 

/~>-:,)t>-1,t) 
z DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

T!-200BP-l-10 



Page _1_ of _L Chain of Custody Number 2008Pl-15 

ALO CHAIN OF CUSTODY 

90-5344 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER '7Jla2;1/~ 
RECEIVER ~4-

-- :20. - . ---=z__ 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

.. 
SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802-015 

699-55-55-025 

" DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

Applicable Test Instruction 

Tl-200BP-l-10 



. Page _1_ of _1_ Chain of Custody Number 200BP1-16 

ALO CHAIN OF CUSTODY 

90-5344 Tc/U 699-55-55-025 
ALO SAMPLE NUMBER ANALYSIS REQUES1ED SAMPLE DESCRIPTION 

SENDER ,J,;z& IS-die-.. ~, 

RECEIVER ~97Jr-: 
/D/23/9 o 5$: • 3,0 

I DATE 

,o h'3/9o o<'6 ! ~ 
1 ' DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

SENDER 
DATE 

RECEIVER 
DATE 

ALO SAMPLE NUMBER SAMPLE DESCRIPTION 

SENDER 
DATE 

RECEIVER 
DATE 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802-016 

DATE 

DATE 

Applicable Test Instruction 

TI-2Q0BP-1-10 

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



· Page ...L of ...L 

90-5344 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Chain of Custody Number 200BP1-17 

ALO CHAIN OF CUSTODY 

Se/Bi 699-55-55-025 
ANALYSIS REQUESTED SAMPLE DESCRIPTION 

10/i. 3 / z O '7/ /O 
I DATE 

\() (d..3, (9,0 
DATE 

ANALYSIS REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

S REQUESTED SAMPLE DESCRIPTION 

DATE 

DATE 

ANALYSIS REQUESTED E DESCRIPTION 

DATE 

Original - Project Management Office Applicable Test Instruction 

TI-2oosp-1-10 
Copy - Sender 
Copy - Receiver 

802-017 



Q6 I 3l\17 "'1··05 Page _1_ of _1_ 1 a,. l . .. ....,, 1\, Chain of Custody Number 200BP1-18 

ALO CHAIN OF CUSTODY 

90-5344 Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 72/m ~ 
RECEIVER 

vr-~ 

ANALYSIS REQUESTED 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

, 

802-018 

699-55-55-025 
SAMPLE DESCRIPTION 

1a/4/ro 

ATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

E DESCRIPTION 

DATE 

Applicable Test Instruction 

TI-200BP-l-10 



Page ...L of ...L 96 I 3Y 77 * 268fi Chain of Custody Number 2008Pl -19 

90-5344 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO CHAIN OF CUSTODY , 

Free ·Cyanide 
ANALYSIS REQUESTED 
' . 

-1~.1 · 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

ANALYSIS REQUESTED 

LYSIS REQUESTED 

ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802--019 

699-55-ss.:02s 
SAMPLE DESCRIPTION 

I 'DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-10 



Page ..L of _1_ Chain of Custody Number 200BP1-20 

ALO CHAIN OF CUSTODY 

90-5345 
ALO SAMPLE NUMBER 

Tot Alpha/Tot Beta/Sr/Pu/H3 
ANALYSIS REQUESTED 

699-52-57-050 
SAMPLE DESCRIPTION 

SENDER -;JZ@L 
RECEIVER---4-6 ~r­

- J, 1,.)-- &. / ~-= 

1o!to/2a 
7DAfE 7 

/e--1a-fv 
DATE 

90-5346 Tot Alpha/Tot Beta/Sr/Pu/H3 699-52-57-049 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER "7'/J u) ~ 
RECEIVER «i.Jl ~ 7..,A;· 

SAMPLE DESCRIPTION 

10/0/il) 
~ DATE 

90-5347 
ALO SAMPLE NUMBER 

Tot Alpha/Tot Beta/Sr/Pu/H3 
ANALYSIS REQUESTED 

SENDER 7'12/j] ~ -
699-52-57-0SA 

SAMPLE DESCRIPTION 

RECEIVER 4 c£:z~,,.,,_,-4-

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-020 

/(}/4Ad 
~DATE 

/(?..,. //') -1 t) 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-1-11 



Page _1_ of _1_ 
tl6 s 3tr71 "'500 l . ii~-, I l ... (,.~., l~\1~1 

Chain of Custody Number 200BP1-21 

ALO CHAIN OF CUSTODY 

90-5345 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER '71la!L 
RECEIVER ---M~44. 
vJ(: 5S . - 6 .4 - .: 

90-5346 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER -7WJ(,,( -
RECEIVER ~()~ 

1 

90-5347 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ?lllzt)t£. ...-
RECEIVERJ~~,r,4- . 

SENDER 

RECEIVER 

ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-021 

699-52-57-049 
SAMPLE DESCRIPTION 

;~/tto 

DATE 

699-52-57-05A 
SAMPLE DESCRIPTION 

10/q/eo 
DATE 

SAMPLE DESCRIPTION 

DATE 

Applicable Test Instruction 

Tl-200BP-1-11 



. Page _1_ of _1_ Chain of Custody Number 200BP1-22 

ALO CHAIN OF CUSTODY 

90-5345 TC/U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER /4.,..c 15 .~ M'>,r,.,,-

RECEIVER ~ < 911i-;,__ 

90-5346 TC/U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER /4rtb-: R~ 

RECEIVER c;;~ Q7a f'-"­
/ 

90-5347 TC/U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

-,, 
SENDER 

RECEIVER 
I I 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

802-022 

699-52-57-050 
SAMPLE DESCRIPTION 

/0/23/"!(;I i~30 
DATE 

10/21/1() Oj · 3u 
r r DATE 

699-52-57-049 
SAMPLE DESCRIPTION 

/0/23 /qe, ]':: 3c, 
DATE 

11/z, ho ot :Tu 
1 r DATE 

699-52-57-0SA 
SAMPLE DESCRIPTION 

g. .' 3 0 

r I DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-2oosp-1-11 



Page _1_ of _1_ Chain of Custody Number 200BP1-23 

ALO CHAIN OF CUSTODY 

90-5345 Se/Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER _d+0;e=/?.v1,,-~ 

RECEIVER ~ ~~ 

90-5346 Se/Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER A~ 8 ~ 

RECEIVER ~ ~ 

90-5347 
ALO SAMPLE NUMBER 

Se/Bi 
ANALYSIS REQUESTED 

SENDER -~p .vvr/,'f.A-

RECEIVER ~ ~~ 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-023 

699-52-57-050 
SAMPLE DESCRIPTION 

I 0/2 3/7 o '),• /0 
DATE 

\C) [':l.1> le; a 
DATE 

699-52-57-049 
SAMPLE DESCRIPTION 

J (:; I 2 j /? 0 Cf,· I 0 
DATE 

\0 !"d~ I°' a 
DATE 

699-52-57-0SA 
SAMPLE DESCRIPTION 

/u/23/ 70 9.· Io 
DATE 

\() !"d.'s ,~ S) 
DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-1-11 



Page _L of _L Chain of Custody Number 200BP1-24 

ALO CHAIN OF CUSTODY 

90-5345 CN _ 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER ~C>C::Y ~ 

w-- - 3.t :::-

90-5346 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 
_,.> ' 

-
RECEIVER ~8, o=hJ ~~ 

90-5347 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

-.. 

ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-024 

699-52-57-050 
SAMPLE DESCRIPTION 

lo//tJ/9o 
r ' DATE 

\Cl/,o/so 
DATE 

699-52-57-049 
SAMPLE DESCRIPTION 

/o(/o/yu 
I DATE 

\ oho /c; o 
DATE 

699-52-57-0SA 
SAMPLE DESCRIPTION 

lo/la/ Cfo 
I DATE 

,o/lo /c; o 
DATE 

SAMPLE DESCRIPTION 

DATE 

Applicable Test Instruction 

TI-200BP-1-11 



Page _J_ of _1 9613L\?7 ~25~32 Chain of Custody Number 200BP1-25 

ALO CHAIN OF CUSTODY 

90-5345 Free Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ma!l&A= 
RECEIVER fa0 p~ 

90-5346 
ALO SAMPLE NUMBER 

Free Cyanide 
ANALYSIS REQUESTED 

SENDER $W~ 
RECEIVER ~ f ~ 

90-5347 Free Cyanide 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~1{/&;;;___ 
RECEIVER 7WP~ 

• 

ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-025 

699-52-57-050 
SAMPLE DESCRIPTION 

@ &rJ1/?o 
/ ATE 

1~)10) 10 
DATE 

699-52-57-049 
SAMPLE DESCRIPTION 

;a/4/tV 
1 DATE 

10)10) ?b 
- DATE 

699-52-57-0SA 
SAMPLE DESCRIPTION 

;o/4lfttJ 
7 DATE 

to},odi?O 
TE 

SAMPLE DESCRIPTION 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP- 1-11 



tJ6 1 ·zu ,, 1rcr~ Page _1_ of _L ,. . ~ .~, II 1 .. ~.J.;j Chain of Custody Number 200BP1-27 

ALO CHAIN OF CUSTODY 

90-5350 Sr/Pu/Tot Alpha/Tot Beta/H3 699-52-57-077 
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION 

SENDER ~/3~ 

RECEIVER d/2.270 &/ 
La /11/9t1 1 -z: J s 
' DATE 

1t2-11-c,cz 11/JS 
V DATE 

90-5351 Sr/Pu/Tot Alpha/Tot Beta/H3 699-52-57-0778 
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION 

SENDER .,h.-B~ 

RECEIVER -11/ 04-: (4! 
Ltd/7("0 12~15 

DATE 

I 17 -/] - ?IZ 1;1: 3 S 
V DATE 

90-5352 Sr/Pu/Tot Alpha/Tot Beta/H3 699-52-57-074 
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION 

SENDER __ /4:;""6_.,6~ 

RECEIVER Wr.2,4. u{( 
Lal/7 /70 L z: :i.s 

I DATE 

/(J- /7-7tJ /'2.'JS 
DATE 

90-5353 Sr/Pu/Tot Alpha/Tot Beta/H3 699-52-57-077A 
ALO SAMPLE NUMBER ANALYSIS REQUESTED SAMPLE DESCRIPTION 

SENDER ~e= 8 ~ 

RECEIVER ---zt_;tr,)14< w/1 
Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-026 

tollz/C)o t'23s 
- DATE 

I~ --1 1-2e 11 s,3~ 
I • DATE 

Applicable Test Instruction 

TI-200BP-1-14 



Chain of Cus~ody Number 200BP1-28 

ALO CHAIN OF CUSTODY 

90-5350 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~8~ 

RECEIVER 11/c..Jp 4/1 
~t?i ./o-7. 

90-5351 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 4l✓4J,4, '-11' 
'SIG,./ -~.,'6' 

90-5352 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~~ 

RECEIVER o/'J/ c.Jf•• ?11 

90-5353 GEA 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~ B ~ 

RE~EJVER ,r//r.2,,4, ?fl 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-027 

699-52-57-077 
SAMPLE DESCRIPTION 

DATE 

M • 11--ero 4t?: 33 
DAE 

699-52-57-077B 
SAMPLE DESCRIPTION 

/0//7/90 I :Z ·• 33 
DATE 

(tz- {1.Jt, ll (~: 3 3 
DAT 

699-52-57-074 
SAMPLE DESCRIPTION 

10/tz/!10 12. :.:s.3 
DATE 

Ip- I 1 - 2 o t~ ,' $3 3 
DATE 

699-52-57-077A 
SAMPLE DESCRIPTION 

ta(lz/90 12 :33 
DATE 

te -11- ?rz J;:7/s13 
DATE 

Applicable Test Instruction 

TI-200BP-1-14 



. Page _j_ of _j_ Chain of Custody Number 200BP1-29 

ALO CHAIN OF CUSTODY 

90-5350 Tc/U _ 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER /4.;,.,,-, d ' k ..-.. n ,-, ~ 

RECEIVER C':+ ~ 

90-5352 
ALO SAMPLE NUMBER 

90-5353 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

Tc/U 
ANALYSIS REQUESTED 

Tc/U 
ANALYSIS REQUESTED 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-028 

699-52-57-077 
SAMPLE DESCRIPTION 

/c,(23/90 <l:•3?o 
DATE 

Io /2 '3f/D oi ·. ·3b 
r ~ DATE 

699-52-57-074 
SAMPLE DESCRIPTION 

Jo I --1-:} /c; u ::R : 3 o 
v DATE 

/o /1.3/20 D?, : "3D 
r I DATE 

699-52-57-077A 
SAMPLE DESCRIPTION 

8-' 3 0 

r I DATE 

Applicable Test Instruction 

TI-200BP-l-14 



· Page _1_ of _1_ Chain of Custody Number 200BP1-30 

ALO CHAIN OF CUSTODY .t • 

90-5350 Se/Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER Ann= !5~ • 

RECEIVER~ ~ 

699-52-57-077 
SAMPLE DESCRIPTION 

Io I 2 3 I 7 ° 9 .... ro 
DATE 

\D [ ?...~ I Cl\O 
DATE 

~ ~ ---------,.----------,,,;z.---------71 -J 

i 

~ 
J 

90-5351 

90-5352 Se/Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER Lv-: /S v~ 

RECEIVER~~ 

90-5353 Se/Bi 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~/~...-,2---~ 

RECEIVER ~Qror:,,~ Q.J2.Szrd 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-029 

699-52-57-074 
SAMPLE DESCRIPTION 

I CJ /2 s I y C, 9: I{) 
DATE 

\DI ?:-3' ts a 
DATE 

699-52-57-0ZZA 
SAMPLE DESCRIPTION 

/u/23/1/~ q:/0 
DATE 

\t->('1s f9u 
DATE 

Applicable Test Instruction 

TI-200BP-1-14 



J 

Page _j_ of _j_ Chain of Custody Number 200BP1-31 

ALO CHAIN OF CUSTODY 

90-5350 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 
» I, 

41.2 -/t,., 

90-5351 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER "b~ ,~d 
RECEIVER ~ If -v'vt--?..=---z:.-_ 

.> 

11-7-/ft,.Cj 

90-5352 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~ ~ 
RECEIVER 

90-5353 CN 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ~'.'ob', ~~ 

RECEIVER ~ f>ca::c ~m , , 

LA-
Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

no2-oao 

699-52-57-077 
SAMPLE DESCRIPTION 

,o 1 ,;- Jso 
DATE 

{olts/10 
r DATE 

699-52-57-077B 
SAMPLE DESCRIPTION 

\CI\~ /90 
DATE 

(ofl5/7u 
DATE 

699-52-57-074 
SAMPLE DESCRIPTION 

DATE 

ttJ //5 Ir o 
DATE 

699-52-57-077A 
SAMPLE DESCRIPTION 

\() / \ ~ {q C) 
DATE 

/o/15/fo 
I DATE 

Applicable Test Instruction 

TI-200BP-l-14 



Page _j_ of _1_ Chain of Custody Number 200BP1-32 

ALO CHAIN OF CUSTODY 

90-5350 '-
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

90-5351 v' 
ALO SAMPLE NUMBER 

\ : 
SENDER 

RECEIVER 
✓ 

4~- 3 - /~-~ 

90-5352✓ 
ALO SAMPLE NUMBER 

SENDER 

RECEIVER 

90-5353 ~ 
ALO SAMPLE NUMBER 

Free CN 
ANALYSIS REQUESTED 

Free CN 
ANALYSIS REQUESTED 

Free CN 
ANALYSIS REQUESTED 

/~I}. 

Free CN 
ANALYSIS REQUESTED 

SENDER b· ~ 
RECEIVER = fc1u.-SZ 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

B02-0~1. 

• 

699-52-57-077 
SAMPLE DESCRIPTION 

DATE 

699-52-57-077B 
SAMPLE DESCRIPTION 

\O I\~ l~ o 
DATE 

/D)f) [9D 
DATE 

699-52-57-074 
SAMPLE DESCRIPTION 

DATE 

ro/1-s-Jcr D 
DATE 

699-52-57-077A 
SAMPLE DESCRIPTION 

DATE 
fo/1-r)? O 

DATE 

Applicable Test Instruction 

TI-200BP-l-14 



~ Westinghouse 
~ Hanford Company 

OSM RCRA LEVEL C DATA ASSESSMENT 

DATE 1?./ S / :i D SAMPLES/MATRIX <oct9-S-Z-'51--<:bl u4"J-52 ·5'7-C)5QA 

REVIEWED ~ ~ U2.Cc..b d m-ss-ss-OOf eo,,-~1.-57-0.71 

LABORATORY PN L C7' <&,,'i-57.-57-07.7 t.~cr-a;2-S1-c.-nB 

CASE # 'PfJL pcd;e.c/: .JI.J(p]12. 

SDG # WA ; ' 
<oCJI/- 55-55-o'Z.S Co"l9-57.r57-~i'-1 

'°'1- s:z-57-050 C.19·5Z-S,-o77A 
<r,q-s2.-s1-Cflc; 

DATA ASSESSMENT SUMMARY 

QUALITY CONTROL CHECK 

I. J-lilldin'j Ti,w_. 
2. ?,/o.v, t An"'1 ys i.s 
3. MS/MSD 

~ I 

4. Q.-4f>li~ An~is 
s. /Vlo..-frix Sp; b. 

ANALYSIS 1.Sof ,'J.s 

,-1/4 
J'JIA 

NIA 

0 

ii. Glihro:hot>S /UJ11.-fr~ I )-/:ck • 

NIA 
ftllA 

JI/A 7. C>-1-kr QC... 

8.-----===-=---=-

CN(~) 
______.._X~ X 

X X 
~ tJ/~ 
4 0 
.0 C) 

o M 
~ A/fo.ch""-R..n-f 

9. 

10. 

--=----

-=-----=====----==---------
O = 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: CN re.su--lf L,ll\LASce-bU {R.) dtA-L --lo low lCS 

reco~cy crn 69CJ- ~Z.-57-00J j c-l I <i-~r <=e.s,.,../-b c.cce~k k 
,,.>qu.,M,-f;co:l-;a f' 

NOTES: $e-<... -0+0,(_r Qc__' .fuV"" cro.ss c.e£ s-~~fk .Jl.~ ~ 

~rix. 

o Refer to the corresponding attachments for explanation of any problems. 



~ Westinghouse 
\!:!:) Hanford Company 

OSM RCRA LEVEL C DATA ASSESSMENT 

DATE /Z /5 /90 SAMPLES/MATRIX _______ _ 

REVIEWED B/ ✓~ /grcJ,.,~ ~ -72_-- __ _ 

LABORATORY ~P~N_L~ __ r_ ~ / 
CASE # ?Nt.. pro)e.cJ. #ICo77 2 

SDG # tJ/A . 

DATA ASSESSMENT SUMMARY 

QUALITY CONTROL CHECK ANALYSIS GFAA 

1. tfo ldin5 -ti MJL: 

2. "6/a.J11 r A~1s i.r 

3. Ms/Msp 
4 • 1:>wp(ico..+c!: AM cJ ys)..r 

5. Mdrix. $f·• lc:...e_ 

6. 0-J,L,ro.--tiot'-;P,.d-ro I S.+J • 
7 • c:::t/1'4.,r Ge 

8. 

9. 

10. 

0 = data had no problems 

0 

0 

0 
C) 0 

X 1 X . 
0 O 

,S4r-,t.. o..H~~~n+ 

X = data qualified due to minor problems 
H = data qualified due to major problems/some data may be unusable 

OVERALL ASSESSSMENT: -~s;.a:;._--1=-F:c=..;_1.-"2.--=------'/,___ ________ _ 

NOTES: 'a.no.ly:l:i<:o.J spi ~s 

o Refer to the corresponding attachments for explanation of any problems. 



RCRA LEVEL C QC 

Name ,::::;4 Leech /..£ Date 12/5/c.o 
J..L c7 -=,-----,--~i-------

QC Check: Ho Id i l'1 J -/-i wu.,s 

COMMENTS: 70:.0l,'ds - /doldlnf!t /iw.,,t_, N/A, o..ll So.1t1pl.t.s{~;J) a.t10..l),ULd 
wi-H, i"' ~ 3 d.o..-,s 

Al\.io.-,.s -

A IIU· 

sample# canst ituent valueLgual sample# canst ituent val ueLgua l 

~'i'l-5Z -s1-o 7 'f ,J,'fro...t<.. - J"" 
Nrlri-l~ u:r 
PltospJ;,-.-fe u:r 

Co'"J9-5'2.-5 ?-077~ tJ ,'-Ir c. 1 < U.T 
N i-l r i fc. us 

?lu,¥'1c::J.~ <..AJ'"" 

(&11tt, ~1-" ~?-0-Z 7 OJ(f"1oJ) J 

Co'i'1-55-55-o'2S 
:r 
;r 

Co'f'f-5"z-s7-c49 
(o'f't- 52.-51-050/i J 

Co1&i - 5'2-$7 - 014 .J" 
(cCte, ... 5'1.,-57 .. 01,A J 

_L_af~ ) ' 



Q6 nal7"' 'J rn•, 
1 ~;.:1·1/,.,½l11i.111,. 

RCRA LEVEL C QC 

Name -.TA kc-ch _I:,( Date J-Z./5 /q 0 
(/ , L 

QC Check: Ho /cJi.,,3 ..fiMU" (cad} 

COMMENTS: GFAA-"-lf el<:t,wtv(f..r o.&;\c..\'124:d v>i-t~·•t" blN\o HI 

fi:e,e. CN - G.l l ~"\os ~cJ'12Bd w ,':+~ i~ llo \di V'.'j ~i wvz..., 

ACTION: noV'l&,,. 

sample# constituent value/gual sample# constituent value/gual 

1.. of l"J>,,' 



RCRA LEVEL C QC 
-

Name .:JA l.e,rch_ L/ Date 1'2./5 /CJD 
T . 

QC Chee le: t, { ~ k A vio..( y s i..r 

coMMENTs: 7 • .sol, ds - N)A 

sample# constituent value/gual sample# constituent value/gual 

~-'Jl..-57-eJ:> I CtJ 
,J ;.f rd.--e. 



Name ;TA 

QC Check: 

RCRA LEVEL C QC 

ls,.,cdr,~ Date 11../5/c, 0 
~ · 

?,IGvr t A ncl ys u (co,,d) 
COMMENTS: <;FAA- c..J l -pcoCA.clvr-e.. ~ cc1--,h~vi ~j ccJ . blc.., ks 

,ft:CA,., of con±o.""'"" o-. "tic:>~ · 

sample# constituent value/gual sample# constituent value/gual 



Q6 R 3ll77 •') r(·]5 
1 . II~, I • (..(, ,._, 

RCRA LEVEL C QC 

Name ..:TA (q rc.h _L/ Date 'o/05/ctc 
Z7 

QC Check: ,NISAv,j2) , 

COMMENTS: GE:AA- MS, MSD recov-er,es o.1-1d o...sroc:: cJ-ecJ 
m p..ecepl-el:, lL :tf, v: ~ , 8 i °""" ""c, s- i...r 

ACTION: K,On,Q_ 

sample# constituent value/gual sample# constituent value/qual 

5' of /1-
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,")z cL:Q!, -~f'TUf~~ -svo~iltf 

)rO S,C1.d2:J. ~tiO)~jd½p JT° -f ,'/°'=-•~ :s1N3wwo:> 

-'1 s-l, f" "''ij '">--F_l:)J d P7(8 qoaqJ Jb 

---c-. _6__,/,.._~-7--z-,-a:rea ff~-:, .J "a7 t:t:L "'i aweN 
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RCRA LEVEL C QC 

Name SA krch d Date ,;/tfj/qc, 
~ I 

QC Check: 'U...tp{; caJc. o.vt0y~is bll-l-) 

coMMENTs: GEA.A - s- a Ms/Ms'D QC 

F'f-fL.L CN - cl,y:plicc,..k zyp tJ/A M:h ~k +-~p c:: DL 

ACTION: (10 hJZ..: 

sample# constituent value/gual sample# constituent value/gual 

..2 of 12-



RCRA LEVEL C QC 

Name .:::YA ltz...r cL U Date __,__)Z=-f,__2"'-"/.._9.L-0.-:....--__ r r 1 

QC Checlc: Mod t" i X 5P / L 
COMMENTS: ?o s.J ,d.s - /\I/ A 

I 

An ioJ-1.S ~ A.l l sp; bz... 7oR w id}u f'\ 75- JU5 ~ no .Pce>bl.t~ 
CN- a.I I re cove ri~ w id-hiY' ~s- /lfo '?o no pr"blt.wis 

ACT I ON: y1.01JL 

sample# constituent value/gual sample# constituent value/qual 



Q[. ! 'l'lJ.,..., .,.,,, ''Qn ID ',i·' .1v ~(I 
l ~ J ,I I ,1" !~,:IJ ) 

RCRA LEVEL C QC 

Name ::'.IA 1.e.rc_b, /_/ Date 1'2/5 t')_e; 
~ I 

QC Check: Mo:tr ix Sp; k (ca/A+) 

COMMENTS : GfA IJ (c..111.Jy/:G/ sp; 4s) -c,J I B isMv.-1-k o.,,\o.ly-1: i c.c.. l 
$pi~?,-~ t.udhi1-1 li"4tis:, A.I/ Sc.. wo..-i-e,,'f' o.r,.°'ly./ico..l .sp; ~ 
oti <ilzve.ro-.l Se... ~( r~cov~rya..s ou.-1- of CoM-frol(~Laelot 

p......._ CN - se/h r.,<:.<>v-e c7 law 
ACTION: 'i(~l ,:fy ~Jocio..-?Q,,,d cesulf-.r o.s ptLv­

os M yu, clJi k'.'rR:-- s: 

sample# constituent valueLgual sample# constituent valueLgual 
'-'1Cf- 52.--57-001 ~ ~~ 

<oic,- ~'5-56· 001 .5..e. u.r 

I ff''1 - 51.-~1- 021 ~ U:T 

eo,q_ 5~-5s-c-z.s Sa.. UJ"" 

~C,4'-GS- 57-0-So u, u.J 

e&,tte,-5z-s,-cr11 ~ LtJ 

~,S"l...-51 .. crr11$ ~ UJ" 

uqq -52--SS •ei:J l fy-..,CN (.A;:j 

(c'JCJ-SJ-5$-oel 

1 Ct,'i'J -,;-z.-51-02..1 
Gfle!t _ ,;,-55,.. 02'5 



9613ll77.Z610 

RCRA LEVEL C QC 

Name .;;:r1-> Lp.rcb. / / Date --=-'--,,/ ..... · -""'-5_,_Fi...;....O..;;;..._ __ _ £ ¥ ' 
QC Check: Co.Ji brdio O~ /U?Jntro ( ~ p I.tu 

COMMENTS: 7, 5, {;cJs - WA 
llniol't.s-- A.I{ vec•,-f,c.o..-iio"" s-ld 'd- 1-C..S y-e...c,,overi~I ok. 
CN- ccJ,' hrod-',o V\ ceco vc:ci er o k; Les rl!c.ovec7 v-e.ry low (rt:.'-li 

~v <oc,q-Gz-'it1~, , c;;.LI ~r Ur:; 7oR a k 
ACTION: 'q'c&:L'+)' ~soc,o..-l~J re.ru..H-...r o,..s F,r 

OS/Vt ~,:._,c 3'4; dR.1,~ 

samP1.u constituent value/qual I sample# constituent value/qual 

<i:,"IC,-~2.-'g'/-001 CN R 

d-1.NC- .fo v-e.c-'7 /01..0 r--ec.over"I 
I -. 

JO of rL.. 



RCRA LEVEL C QC 

Name ::J"A Lu--c.l,.. u Date 12-/5Jc;o 
2r ' 

QC Check: Co..l ; hto..1: io y..r ,!Con-ho I ~ f ks ( co~ t-) 
,, 

COMMENTS: G F-AA - all ,·~ i .f icJ ~ co ~Mu.i~g cc..J • veri+ic ~{~ov--
7o'g, co11-frol s-1:d cec.oy~c7 0 k. 

ACTION: /\0 Y\&::: 

sample# constituent value/gual sample# constituent value/gual 

11 of rL 
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TABLE 3: ANION IC ANALYSIS DATA 

NITRITE 
---------

SOLID SAMPLES 
--------------- --------- X RECOVERIES·------·· 

C1 C2 C5 -----------Cl--------- --------··-C6·----·--· Cl C6 C4 
SAMPLE SAMPLE DUP BLANK SPIICE SAMPLE SPIKE BLAMIC SPIICE SPIKE SAMPLE+ BLANIC LSC 

SAMPLE ID# PNL LOG# (mg/lCSI) (rr,g/lCg) RPO (ug) (rr,g/lCg) (mg/lCg) (rr,g/lCg) (rr,g/lCSI) SPIKE SPIKE SAMPLE 

·-········-···· ..•...... .....••... ········· ..•.....• -·········· ········- ··········· ········· . ........ •.......• ····-···· 
699-52-57-001 90-5335 <Ol <Dl NA <Dl 60.9 61.8 57_3 58-1 98.5 98.6 99.l 

90-5335R <Dl <Dl NA <Dl 21.4 21.7 98.6 102.6 
99.l ';..CJ 

699-52-55-001 90-5336 <Dl <Ol NA <DL 78.1 80.5 n.9 71.6 80.5 71.6 98.0 °" 90-5336R <DL <DL NA <DL 22.5 23.4 96.2 99.l -{._),,J 
97.4 ..&:. 

699-52-57-027 90-5343 <DL <DL NA <DL 23. 1 24.9 92.8 100.7 -J 
103.9 --.J 

699-55-55-025 90-5344 <DL <DL NA <DL 27.5 29.3 93.6 101.3 • J",) 
98.0 o~-.. 

699-55-57-050 90-5345 <OL -
699-52-57-on 90-5350 <DL LJ-4 

699-52-57-0n-B 90·5351 <DL <Dl NA <OL 24.0 23.4 23.7 23.7 102.6 100.0 101.3 
......... 

*DL a detection limit of 0.5 mg/lCg (theoretical) mean 94.7 
std. dev. 7.1 

\.0 

\,/ATER SAMPLES Ii' 

··············· 
--~-----· X RECOVERIES---------

C1 C2 C5 ------·----Cl--------- -----------C6·-------- Cl C6 C4 
SAMPLE SAMPLE OUP BLANK SPIKE SAMPLE SPIKE BLAMIC SPIKE SPIKE SAMPLE+ BLANIC LSC 

SAMPLE ID# PNL LOC# (ug/L) (ug/L) RPO (ug) (ug/L) (ug/L) (ug/L) (ug/L) SPIKE SPIKE SAMPLE 

-----------···· --------- --·······- ········- ······-·· ----------- --------- ··········- .•.•....• ........• --------- ---------
699-52-57-049 90-5346 <OL <OL NA 
699-52-57-050A 90-5347 <DL <DL NA <DL 1680.0 1520.0 1670.0 1520.0 110.5 109.9 102_6 
699-52-57-074 90-5352 Ca) <DL UJ <DL NA 1810.0 1520.0 119.1 
699-52-57-0nA 90-5353 Cb) <OL LAv <DL NA 1830.0 1520.0 120.4 

--------- --------- ---·-----
*DL • detection limit of 5 ug/L mean 116.7 95.0 100.3 

std. dev. 5.4 16.4 2.1 

Note: RPO only calculated when results are >DL. 

(a) Hold time missed by 4.3 hrs. 
(b) Hold time missed by 3.5 hrs. 



..... 
0 

SOLID SAMPLES 
---------------

Cl CZ 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOC# (mg/l(g) (mg/lCg) 
--------------- --------- ------ ----------699·52·57·001 90·5335 2.9 u:r 2.3 

90·5335R 1.6 1 .6 

699·52·55·001 90·5336 <OL <DL 
90·5336R 0.4 0.5 

699·52·57·027 90·5343 1.6 1 .6 

699·55·55·025 · 90-5344 1.2 1.2 

699·55·57·050 90·5345 1.2 
699·52·57-on 90·5350 1.0 
699·52·57-on-s 90·5351 0.9 0.9 

*OL • detection limit of 0.5 rng/lCg (theoretical) 

1,,/ATER SAMPLES 

SAMPLE ID# 

699·52·57·049 
699· 52·57·050A 
699·52·57·074 
699·52·57•0nA 

C1 CZ 
SAMPLE SAHPLE OUP 

PNL LOG# (ug/L) (ug/L) 

90·5346 <OL <OL 
90·5347 <OL <DL 
90·5352 (a) 56.2 J 56.2 
90·5353 Cb) <DL U~ <DL 

*OL • detection limit of 5 ug/L 

Note: RPO only calculated when results are >DL. 

(a) Hold time missed by 4.3 hrs. 
(b) Hold time missed by 3.5 hrs. 

I 

TABLE 3: ANION IC ANALYSIS DATA 

NITRATE 

cs 
BLANIC 

RPO (ug) 

--------- ·-····---
26.2 1. 7 

0 <DL 

NA <DL 
8.7 <OL 

1 .2 <OL 

1.6 <OL 

1.1 <DL 

RPO 

NA 
NA 
0 

NA 

cs 
BLAN( 
(ug) 

<DL 

------·····C3········-
SPIKE SAMPLE SPIKE 

(mg/K:g) (mg/k'.g) 

----------- ---------
46.4 45.9 
18.0 16. 1 

60.2 59.8 
17.9 17.3 

20.3 18.5 

23.8 21.7 

18.3 17.4 

--·········C3········-
SPIICE SAMPLE SPIKE 

(ug/L) (ug/L) 

1140.0 1120.0 
1230.0 1130.0 
1200.0 1130.0 

C3 C6 C4 
···········C6········· SAMPLE+ BLANIC LSC 
BLANK SPIKE SPIKE SPIKE SPIKE SAMPLE 

(mg/lCg) (mg/l(g) X REC. X REC. l REC. 
·········-- --------· --------- --------- ---------44.5 43.1 95.4 97.2 99.1 

102.0 100.9 
101.8 "-..0 

53 53. 1 100.7 99. 8 100.0 cr,,... 
100.8 

100.9 

100.9 -
102.7 ~ 

-'!:: 
100.0 ~.__-' 

104.0 
100.0 

;::: 1 100.9 
101.8 

0---.. -~ 
18.1 17.6 99.9 91.6 99.1 

··-··----
mean 100.5 

std. dev • 2.6 

•••••·•·• X RECOVERIES········· 
···········C6········· C3 C6 C4 
BLAN( SPIKE SPIKE SAHPLE + BLAN( LSC 

(ug/L) (ug/L) SPIICE SPIKE SAMPLE 

1140.0 1130.0 101.8 100.9 100.0 
103.9 
106.2 

········- ------ --- ---------mean 104.0 98.9 100.6 
std. dev. 2.2 1.8 1. 1 



..... ..... 

SOLID SAMPLES ................ 

C1 CZ 
SIJ'IPLE SAMPLE OUP 

SIJ'IPLE 10# PNL LOG# (mg/lCg) (mg/Kg) 

--------------- --------- ----------
699·52·57·001 90·5335 <DL <OL 

90·5335R <t>L <OL 

699·52·55·001 90·5336 <OL <OL 
90·5336R 1.2 <OL 

699·52·57·027 90.5343 <OL <OL 

699·55·55·025 90·5344 <OL <DL 

699·55·57·050 90·5345 <DL 
699·52·57·077 90·5350 <OL 
699·52·57·077·8 90·5351 <DL <OL 

*OL z detection limit of 3 mg/Kg (theoretical) 

\IATER SAHPLES 

C1 C2 
SAMPLE SAMPLE OUP 

SAMPLE 10# PNL LOG# (ug/L) (ug/L) 

--------------- --------- ----------
699·52·57·049 90·5346 <DL <DL 
699·52·57·050A 90·5347 <t>L <DL 
699·52·57·074 90·5352 (a) <DL &AJ" <DL 
699·52·57·077A 90·5353 Cb) <DL C.A-:J" <DL 

*DL • detection limit of 31 ug/L 

Note: RPO only calculated when results are >OL. 

(a) Hold time missed by 4.3 hrs. 
(b) Hold time missed by 3.5 hrs. 

TABLE 3: 

RPO 
------··· 

HA 
HA 

NA 
NA 

NA 

HA 

HA 

RPO .......... 
HA 
HA 
NA 
NA 

ANION IC ANALYSIS DATA 

PHOSPHATE 
---------

C5 
BLANIC 
(ug) 

--·------
<OL 
<OL 

<OL 
<DL 

<OL 

<OL 

<DL 

cs 
BLANIC 
(ug) 

<OL 

···········C3········· 
SPIKE SAHPLE SPIKE 

(mg/Kg) (mg/Kg) 

----------- ---------59.8 66.2 
23.Z 23.2 

78.1 86.3 
25.1 25.0 

23.0 26.7 

25.6 31.4 

20.9 25.1 

............ e3 ••••••••• 

SPIKE SAMPLE SPIKE 
(ug/L) (ug/L) 

1570.0 1620.0 
1640.0 1630.0 
1630.0 1630.0 

--------- X RECOVERlES········· 
···········C6········· C3 C6 C4 
BLAN( SPllCE SPIKE SAMPLE+ BLANIC LSC 

(mg/Kg) (mg/Kg) SPIKE SPIKE SIJ'IPLE 
----------- --------- --------- --------- ---------57 62.2 90.3 91.6 88.3 

100.0 96.9 
92.0 

""° 71.5 76.7 90.5 93.2 90.8 

°" 98.0 93.9 -93.9 ~ 
86.1 95.1 

92.6 .... ....,.J 

81.5 93.9 -J 
~ 

93.9 f"·-.:i 
-~-"'! -

21.8 25.3 83.3 86.2 92.6 U"1 

---------mean 90.0 
std. dev. 7.0 

••••••••• X RECOVERIES········· 
···········C6········· C3 C6 C4 
BLAN( SPIKE SPIKE SAl1PLE + BLANIC LSC 

(ug/L) (ug/L) SPIKE SPIKE SAMPLE 

1600.0 1630.0 96.9 98.Z 98.2 
100.6 
100.0 

--···---- --------- ---------
mean 99.2 92.3 93.5 

std. dev. 2.0 4.9 2.6 



SOLID SAMPLES 
····-·········-

C1 C2 
SAMPLE SAMPLE OUP 

SAMPLE 10# PNL LOC# (mg/Kg) (mg/Kg) 

--------------- -------·- ----------
699·52·57·001 90·5335 <Ol <Ol 

90·5335R <Dl <Dl 

699·52·55·001 90·5336 <Dl <Ol 
90·5336R 3.7 <Ol 

699·52·57·027 90·5343 22.7 21.3 

699·55·55·025 90·5344 17.Z 16.8 

699·55·57·050 90·5345 19.7 
699·52·57-on 90-5350 15 
699·52·57-on-e 90·5351 13.l 13.3 

.,_. *OL z detection limit of 6 mg/Kg (theoretical) 
N 

t.lATER SAMPLES 

ct CZ 
SAMPLE SAll?LE OUP 

SAMPLE JO# PNL LOG# (ug/L) (ug/l) 

--------------- --------- ----------
699·52·57·049 90·5346 <Ol <DL 
699·52·57·050A 90·5347 <Dl <OL 
699·52·57·074 90·5352 (a) <Dl <OL 
699·52·57•0nA 90·5353 Cb) <OL <Ol 

*DL" detection limit of 55 ug/l 

Note: RPO only calculated when results are >OL. 

(a) Hold time missed by 4.3 hrs. 
(b) Hold time missed by 3.5 hrs. 

TABLE 3: 

RPO 

---------NA 
NA 

NA 
NA 

6.4 

Z.4 

0 

RPO 
---------

NA 
NA 
NA 
NA 

ANION IC ANALYSIS CATA 

SULFATE 
---·····-

••••••••• X RECOVERIES········· 
cs ···········C3········· 

BLANIC SPIKE SAHPLE SPIKE 
(ug) (mg/lCg) (mg/Kg) 

--. --.. -- -----··-··· --······-

···········C6········· C3 C6 C4 
BLAMIC SPIKE SPIKE SAMPLE+ BLANIC LSC 

(mg/Kg) (rng/lCg) SPIKE SPIKE SAMPLE 

------···-· --------- --------- ----····- ---------
<Dl 203.0 203.0 
<Ol n.9 71.l 

191.0 191.0 100.0 100.0 98.8 
102.2 99.8 

99.8 

<Dl 265.0 265.0 
<Dl 78.5 76.8 

236.0 235.0 100.0 100.4 99.2 
99.8 99.6 

99.6 

<Ol 97.5 81.9 92.2 98.8 
99.2 

<Dl 116.0 96.2 102.9 99.2 
99.2 

<Ol 87.5 76.9 96.5 101.6 -. -.. -. -. 
mean 99.1 

std. dev. 3.7 

••••••·•• X RECOVERIES········· 
···········Cl········· 
SPIKE SAMPLE SPIKE 

(ug/L) (ug/L) 

···········C6········· 
BLANK SPIKE SPIKE 

(ug/L) (ug/L) 

Cl C6 C4 
SAMPLE+ BLAMIC LSC 

SPIKE SPIKE SAMPLE 

C5 
BLANIC 
(ug) 

--------- --········· --------- ··········· -········ ········· --------- --------- -

<DL 4980.0 4980.0 5040.0 4990.0 100.0 101.0 100.0 
5250.0 5000.0 105.0 
5220.0 4980.0 104.8 

·······-- ----···-· ---------
mean 103.3 100.5 99.6 

std. dev. 2.8 0.5 0.7 

,.,_ 

°" --t.>..l 
-l:: 
-.....i 
--J 
• f",,J 
o--,,, -a-~ 



..... 
(.J'1 

SOLID SAMPLES 

G1 G2 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOC# Cmg/lCg) Cmg/lCg) 
··············· -·······-
699·52·57·001 90·5335 (d) oR 0.1 
699·52·55·001 90·5336 0.1 0.1 
699·52·57·027 90·5343 (e) 0 -:,- 0.1 
699·55·55·025 90·5344 (e) 0 :r 0.1 
699·55·57·050 90·5345 0.6 0.2 
699·52·57·077 90-5350 0.1 0.1 
699·52·57·077·8 90·5351 0.1 0.1 

\/ATER SAMPLES 
········--···--

G1 G2 
SAMPLE SAMPLE DUP 

SAMPLE ID# PNL LOC# (ug/L) (ug/L) 

---------·····- --------- --------- ----------
699·52·57·049 90-5346 (f) 0.4 -:r 0.8 
699·52·57·050A 90·5347 Cg) 0.9 -:T 0.3 
699·52·57·074 90·5352 Ch) 0.1 :r 0.2 
699·52·57·077A 90·5353 Cf> . o. 1 :r ·0.2 

Detection limits for water• 1 ug/L 

TABLE 4: TOTAL CYANIDE ANALYSIS DATA 

RPO ---------

RPO 
········· 

G5 
BLANIC 
(ug) 

·······--
1. 7 <•> 

0 
0 
0 
0 

0.4 
0.6 

GS 
BLANIC 
Cug) 

0.2•' 
0.7 
1.9 

·0.3 

·········· · G3········· 
SPIKE SAMPLE SPIKE 

Cmg/lCg) (mg/lCg) 
·········-- ---------

16.14 16.70 Cb) 
15.29 15 .66 Cb) 
9.20 9.85 
8.52 8.20 
9.39 8.07 
8.70 7.98 
8.93 8.40 

•··········G3········· 
SPIKE SAMPLE SPIKE 

(ug/L) Cug/L) 

41.15 
41.47 
40.19 
42.24 

39.82 
39.82 
39.82 
39.82 

Detection limit for soil• 0.1·0.4 mg/Kg (theoretical) 

Ca) Blank was turbid d.Je to exfoliation of precipitates from glass frit of adsorber. 
Cb) Spike level higher than required due to miss calculation of spike level by anlayst. 
Cc) LCS recovery tow. Attributed to Analytical Error. 
Cd) Hold time missed by 1 day. 
Ce) Hold time missed by 3 days. 
(f) Hold time missed by 14 days. 
Cg) Hold time missed by 13 days. 
Ch) Hold time missed by 7 days. 
Ci) Hold time missed by 8 days. 

···········C6········· 
BLANI( SPIKE SPIKE 

Cmg/(g) (mg/lCg) 
--········· ......... 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
H/14. N/A 

8.5 8.4 

mean 
std. dev. 

···········C6········· 
SLANIC SPIKE SPIKE 

Cug/L) Cug/l) 

41.84 39.82 
40.61 39.82 

37.12 39.82 

mean 
std. dev. 

••••••••• X RECOVERIES········· 
C3 C6 

SAMPLE+ BLANIC LCS 
SPIKE SPIKE SAMPLE 

········- --······· ---------
96.6 82.7 3.98 Cc) 
97.6 100.z 110.8 
93.5 107.8 96.3 

103.9 114.5 113.5 
116.4 106.7 116.1 
109.0 115.2 101 .6 
106.3 106.7 91.1 

......... .......... 
103.3 104.8 

8.0 11.0 

······•·· X RECOVERIES········· 
C3 C6 

SAMPLE+ BLANIC LCS 
SPIKE SPIKE SAMPLE 

----·---- -. -... -. - ---------
103.4 105.1 108.3 
104.2 102.0 104.7 
100.9 97.2 
106.1 93.2 100.9 

····-···· .......... 
103.7 100.1 

2.2 6.2 

-LJ,.l 
....r= 
ca~ 

--J 
l< 
p,.) 
o"-. -,..~J 



TABLE SA: SELENIUH ANALYSIS DATA 

ACID EXTRACTABLE SELENIUH IN WATER SAMPLES 

Soln. Cone. Results Duplicate 
Lab log# (ug/L) (ug/L) RPO (e) 

----------------- ··········- --------- ------···· ICB o.s 
ICV (a) 26,0 
CCB o.s 
CRA 5.1 
CCB -0.1 

90-5346-B5 -o. 1 
90·5346-BS•AS 11.5 
90•5346•&1 -0.4 <DL 
90·5346•81AS 10.0 
90·5346·83 19.7 19.7 
90·5346-B2 0.5 <DL N/A 
90•5346·B2·AS 9.4 
90-5346-84 21.9 21.9 
90·5346·B4•AS 33.5 
90-5346-86 21.8 21.8 
90-5347-81 0.3 <DL 
90·5347•81-AS 10.6 

CCV 25.5 
CCB o.o 

90-5352-81 -0.2 <OL 
90•5352·81-AS 9,9 
90•5353-81 0.1 <DL 
90·5353•81-AS 10.0 
(d) 90·5357-81 o. 1 <OL 
(d) 90·5357•81-AS 10.2 
(d) 90·5358·81 o.s <OL 
(d) 90·5358·B1·AS 9.0 

CCV 25.7 
CCB 0.6 

Notes: 
(a) Used a dilution of ICF/ICV·2= 26.4 ug/L 
(b) Analytical spike (AS)• 10 ug/L. 
(c)Pre-digest spike• 25 ug/L. for 83, B4 and B6. 
(d) S8111)les not part of Data Package #1 
(e) RPD only calculated If both s1MqJle and 
duplicate are greater than detection limit. 

Saq,le I.D, 

-----------------699•52·57·049 
699·52·55•050A 
699•52-57•074 
699·55·57•0nA 

CRDL*: 
DL (IDL x 2.5): 

Lab. Log# 

-----------90•5346 
90·5347 
90•5352 
90•5353 

5 ug/L 
l.75 ug/L 

SMpling 
Date 

---------10/04/86 
10/04/86 
10/09/86 
10/09/86 

*CRDL • Contract required detection limit 

Extraction 
Date 

----------10/21/86 
10/21/86 
10/21/86 
10/21/86 
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Spike (ug/L) Spike Standard 
(b,c) XRec. XRec. 

········--·-· --------- ••...••.. 

98 

102 

10 115 

10 100 
25 79 

10 94 
25 88 
10 116 
25 87 

10 103 

97 

10 99 

10 100 

10 102 

10 85 

97 

81 • SAMPLE 
B2 a SAMPLE DUPLICATE 
Bl s SAMPLE+ Se SPIKE 
B4 •LAB.CONTROL STANDARD 
85 • PROCEDURAL BLANK 
B6 •SAMPLE+ Se SPIKE DUPLICATE 

Analysis date 

-------------11/05/86 
11/05/86 
11/05/86 
11/05/86 

CLP 
flags 

·--------

. . 

u 

B 

B 

u 

B 

B 

B 



TABLE 58: SELENIUM ANALYSIS DATA 

ACID EXTRACTABLE SELENIUM 

Soln. Cone. Results Duplicate 
Lab log# (ug/L) (mg/Kg) RPO Ce) 
····---·-······ ---------·· --------· .......... 
ICB 0.2 
ICV (a) 25.6 
CCB -o. 1 
CRA 4.8 
CCB -o. 1 

90-5:n5-e5 -o. 1 
90·5335·B5·AS 9.5 
90-5335-81 -3.6 <OL '-4:J" 
90·5335•81-AS 5,3 
90-5335•83 •1 .J 0 
90•53J5•83•AS 7.5 
90•5:B5·B2 -2.4 <DL N/A 
90•5:B5·82·AS 5,9 
90-5335·84 Cd) 10.7 34,2 
90•5:B5·B4•AS 18. 1 
90•5335•86 -0,8 0 
90•5335·B6·AS 7.8 
90-5335•87 23.8 
90-5336•81 -2.7 <DL L)J 
90·5336·81-AS 5,9 

CCV 25.3 
CCB 0.5 

90-5343-81 -3.8 <OL UJ" 
90·5343·B1·AS 5.4 

l.lJ 90-5344•81 •4,J <DL 
90•5344•81•AS 5,0 
90·5345•81 •5.3 <DL UT 
90·5345•81•AS 3.6 

VJ9 90-5350·81 3.3 <OL 
90·5350•81•AS 6.2 
90·5351-B1 ·2.7 <DL ~ 
90·535t·B1·AS 5.9 

CCV 25.2 
CCB O.J 

Notes: 
Ca) Used a dilution of ICF/ICV·2= 26.4 ug/L 
(b)Analytical spike (AS)• 10 ug/L. 
(c)Pre•digest spike• 25 ug/L. for 83, 86 and 87. 
Cd) 84 a LCS-0287 containing 39.2 mg/Kg Se 
(e) RPO only calculated if both saq:>le and 
duplicate are greater than detection limit. 

Saq:>le 1.D. Lab. Log# 

--------------- -----------699-52·57·001 90·5335 
699·52·55·001 90•5336 
699-52·5 7·027 90-5343 
699·55·55·025 90•5344 
699•55·57·050 90-5345 
699•52·57-on 90•5350 
699·52·57-on-a 90•5351 

CRDL*: 0.5 mg/Kg 
DL (IDL X 2,5): 3.75 ug/L 

Saq:>ling Extraction 
Date Date •........ ----------09/25/86 11/11/86 

09/25/86 11/11/86 
10/01/86 11/11/86 
10/01/86 11/11/86 
10/04/86 11/11/86 
10/09/66 11/11/86 
10/09/86 11/11/86 

*CRDL • Contract required detection limit 
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IN SOIL SAMPLES 

Spike (ug/L) Spike 
Cb,c) XRec. ............. ········· 

10 95 

10 53 
25 0 
10 75 

10 59 

10 74 
25 0 
10 78 
25 95 

10 59 

10 54 

10 50 

10 36 

10 62 

10 59 

81 • SAMPLE 
82 • SAMPLE DUPLICATE 
83 •SAMPLE+ Se SPIKE 

Standard 
XRec. .......•. 

97 

96 

87 

96 

95 

84 a LAB. CONTROL STANDARD 
85 a PROCEDURAL BLANK 
86 •SAMPLE+ Se SPIKE DUPLICATE 
87 • SPIKED PROCEDURAL BLANK 

Analysis date 

··-----------11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 

CLP 
flags .......... 

w,u 

u 
w 

w,u 

w,u 
w,u 

w,u 

w,u 

w,u 
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TABLE 6A: BISMUTH ANALYSIS DATA 

ACID EXTRACTABLE BISMUTH 

Soln. Cone. Results Duplicate 
Lab log# (ug/L) (ug/L) RPD Ce) 

--------------- ----------- --------- ----------
ICB ·0.6 
ICV (a) 33.5 
CCB 0.6 
CRA 9.8 
CCB •0.8 

90·5346·85 -o. 1 
90•5346·85-AS 19. 1 
90·5346-B1 -0.2 <OL ·' 
90·5346•B1AS 19.9 
90·5346•83 48.3 48.3 
90•5346•82 1. 7 <OL N/A 
90·5346·B2·AS 21.8 
90·5346·94 14,9 44.7 
90•5346·B4·AS 36.5 
90-5346•86 48.3 48.3 
90·5347•91 2.0 <OL ' 
90•5347·B1·AS 21.9 

CCV 36.7 
CCB 0,4 

90·5352·81 •1,3 <DL 
90•5352•B1•AS 23. 1 
90·5353•81 -1.1 <DL 
90•5353•81•AS 20,0 
Cd) 90·5357•81 -0.8 
Cd) 90·5357•81•AS 20.4 
Cd) 90·5358·81 •0,6 
Cd) 90·5l58·81·AS 19.7 

CCV 32.6 
CCB 0.4 

Notes: 
(a) ICV & CCV a 33,33 ug/L 
Cb) Analytical spike (AS)• 20 ug/L. 
(c) Pre-digest spike for Bl, 84 and 86 • 50 ug/L, 
(d) S~les not part of Data Package #1 
(e) RPD only calculated if both SIIIJ1)le and 
duplicate are greater than detection limit. 

Slll11)ling Extraction 
S~le I.D. Lab, Log# Date Date 

------------··· ----------- --------- ---------· 
699·52·57·049 90·5346 10/04/86 10/21/86 
699·52·55·050A 90-5347 10/04/86 10/21/86 
699·52·57·074 90·5352 10/09/86 10/21/86 
699•55•57•0nA 90·5353 10/09/86 10/21/86 

CRDL*: 60 ug/L 
DL (IDL x 2.5): 7.25 ug/L 

*CRDL • Contract required detection limit 

20 

IN \IATER SAMPLES 

Spike (ug/L) Spike 
Cb,c) XRec. 

------------ -----··· 

20 95 

20 99 
50 97 

20 100 
50 
20 108 
50 · 97 

20 108 

20 115 

20 100 

20 102 

20 98 

B1 • SAMPLE 
82 • SAMPLE DUPLICATE 
Bl• SAMPLE+ Bl SPIKE 

Standard 
XRec. ·------· 

98 

98 

89 

110 

98 

B4 •LAB.CONTROL STANDARD 
B5 • PROCEDURAL BLANK 
86 •SAMPLE+ Bl SPIKE DUPLICATE 

Analysis date 

------------11/04/86 
11/04/86 
11/04/86 
11/04/86 

CLP 
flags ----·-·· 

u 

u 

u 

u 

u 
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TABLE 68: BISMUTH ANALYSIS DATA 

ACID EXTRACTABLE BISMUTH IN SOIL SAMPLES 

Lab log I 

······--------ICB 
ICV (a) 
CCB 
CRA 
CCB 

90-5:535•85 
90•5:n5-e5-As 
90-5335•81 
90·5335·81AS 
90•5:n5-e3 
90·5335•82 
90•5335·82-AS 
90·5335·84 (d) 
90•5335·B4•AS 
90•5335•86 
90•5335-87 
90-5336·81 
90·5336·81-AS 

CCV 
CCB 

90•5341-81 
90·5343•81•AS 
90-5344•81 
90·5344·B1·AS 
90•5345•81 
90•5345•81•AS 
90-5350·81 
90·5350•81•AS 
90-5351·81 
90·5351·81-AS 

CCV 
CCB 

Notes: 

Soln. Cone. 
(ug/L) 

··········--o. 1 
24.5 
o.o 
9.4 

-o. 1 

-0.3 
18.2 
-0.6 
18.0 
36.5 
o. 1 

18.9 
17.8 
35.6 
37.2 
50.8 

O.J 
19.6 

26.0 
0.6 

-2.5 
19.3 
-2.6 
18.3 
-2.4 
18.9 
-1.4 
19.5 
·1 .8 
18. 1 

26.8 
0.7 

Results 
(mg/Kg) 

---------

' ' 

<OL 

J.53 
<OL 

32.5 

J.44 

<OL 

<OL 

<OL 

<OL 

<OL 

<OL 

Duplicate 
RPO (e) 

----------

N/A 

<•> Used a dilution of ICV·2 • 26.4 ug/L 
Cb) Analytical spike (AS)• 20 ug/L. 
Cc) Pre·d igeat spike• 50 ug/L. 
Cd) 84 • LCS·0287+ 40 ug Bi spike 
(e) RPO only calculat ed If both S811'4)le & 
duplicate are greater than detection limit. 

Sarrpling Extraction 
s-.,le I.D. Lab. Log I Date Date 

--------·····- ·····------ ·-------- .....• . ... 
699•52•57•001 90•5335 09/25/86 11/11/86 
699·52•,55-001 90•5336 09/25/86 11/11/86 
699• 52·5 7•027 90•5343 10/01/86 11/11/86 
699·55·55·025 90·5344 10/01/86 11/11/86 
699·55·57·050 90•5345 10/04/86 11/11/86 
699·52·57-on 90•5350 10/09/86 11/11/86 
699·52·57-on-a 90•5351 10/09/86 11/11/86 

CRDL • : 10 irG/Kg 
DL (IDL X 2.5): 7.25 ug/L 

*CROL • Contract required detection limit 

Spike (ug/L) Spike Standard 
Cb,c> XRec. Xllec. ----------···· ······-·· ---------

98 

94 

20 91 

20 90 
50 73 

20 94 
89 

20 89 
50 74 
50 102 

20 96 

106 

20 96 

20 91 

20 94 

20 97 

20 90 

107 

81 ; SAMPLE 
82 • SAMPLE DUPLICATE 
83 •SAMPLE • Bl SPIKE 
84 •LAB.CONTROL STANDARD 
85 • PROCEDURAL BLANK 
86 •SAMPLE • Bl SPIKE DUPLICATE 
87 • SPIKED PROCEDURAL BLAN( 

Analysis date 

-------------11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 
11/13/86 
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CLP 
flags 

----------

U,N 

N 

N 

U,N 

U,N 

U,N 

U,N 

U,N 

---'---- ------- ·•- - ·-· --



N ' 
w 

- - --

TABLE 7: FREE CYANIDE ANALYSIS 

Sample Sample+ Spike (20ppb) Matrix 
Sample Duplicate Spike Added Control Blank 

Sample ID# mg/Kg mg/Kg mg/Kg mg/Kg Std. ppb mg/Kg 
----------- ------ --------- ------- ----- -------- ------
90-5335-.J-1 <0.2 u::r 
90-5335-.J-4 19.9 
90-5335-.J-4 15.9 
90-5335_;.J-4 14.7 
90-5335-.J-4 18.3 
90-5335-.J-5 <0.2 . 
90-5336-.J-1 <0.2 u:r 
90-5336-.J-J 0.44 1 
90-5336-.J-6 1 
90-5336-.J-6 1 
90-5336-.J-6 1 
90-5343-.J-l <0.2 LO" 
90-5343-.J-2 <0.2 
90-5344-.J-1 <0.2 t,CJ' 

Note: Sample results reported based on undried sample weight. 

* Freshly sonicated spiked sample - spike sonicated 10/8/90. 

Spike Spike 
Duplicate Rec 

mg/Kg % 
--------- -----

44 
<0.2 
0.58 * 58 

0.745 **74.5 

-----
mean 58.8 

std. dev. 15.3 

** Stirred (magnetically) spiked sample - not sonicated and hence no temperature 
rise during leaching. 

Control 
Std. 

% Rec. 
-------

99.5 
79.5 
73.5 
91.5 

-------
86 

11.7 

Note: Based on control standard run before and immediately after this spiked 
sample, the spike recovery is within allowable limits. Detector response 
drift is obvious here in later portion of the analytical session. 

.Jl = SAMPLE 

.J2 = DUPLICATE SAMPLE 

.13 = SPIKE SAMPLE 

.J4 = STANDARD 
JS = METHODS BLANK 
J6 = SPIKE DUPLICATE 

//2,/,., / 
--- ---

··,:CJ 
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