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Thi s letter summa riz es the viscosity measurements recentl y per fo rmed on 
settled sediment f rom 105-N Basin samples S97N000013 and S97 N000014 . The 
viscosity of sample S97N000006 was not measu red because the sample pr ima r ily 
consisted of pebbles and other objects which exceeded the gap s ize for t he 
viscometer. Laboratory Technology Procedure LT-519-115 (Revi s ion B-0) was 
followed for all of the viscosity analyses. 

The sediment in samples S97N000013 and S97N0000014 had not been disturbed 
for two weeks prior to the analyses on May 5, 1997. The viscosities we re 
measured with shear rates increasing from O s·1 to 300 s·1 and decreasi ng 
from 300 s·1 to O s·1

. At the viscosities observed in these samples , t he 
lower shear rate limit for the ME -45 sensor system is appro ximately 20 s· 1

• 

Measurements with shear rates below 20 s· 1 should be considered highl y 
questionable. The viscosity analy ses were performed at ambi ent t emper atu re 
(approximately 24°C). 

Sample S97N000014 contained a number of metal shavings, the majority of 
which were removed prior to the analysi s . The objects ranged in size from 
several millimeters to two centimeters. A few metal shavings were 
discovered in the cup during cleanup after the run. The metal pieces 
probably caused a large degree of the variability observed in the result s. 
One or two metal shavings were also discovered in the sample cup during 
cleanup of the sample S97N000013 run . 

The attachment contains viscosity curves (viscosity vs. shear rate and shear 
stress vs. shear rate) and raw data for the sample runs. Both samples 
appear to be somewhat thixotropic with the increasing shear rate curve 
having greater viscosities than the decreasing curve . 

Hon tord Ope rot,o n s ond Engine e11ng Contro c tor tor the US Deponment ot Ener g y 



G. L. Miller 
Page 2 
May 13, 1997 

8(510-97-010 

All information associated with this testing was recorded in the controlled 
laboratory notebooks HNF-N-22-1 and WHC-N-1272-1. If you have any questions 
on this letter, feel free to call me at 373-4995. 

J. F. O'Rourke 
Process Chemistry 
Numatec Hanford Corporation 

Attachments (2) 
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' c: or 6Z g1, 1.--t -
Reference: Internal Memo, J. F. O'Rourke to G. L. Miller, "Test Plan for 

Processing Sediment Samples from 105-N Basin'', dated 
March 12, 1997 . 

This letter has been revised to include the correct notebook number for the 
105-N Basin sample preparation. 

This letter reports the results of the physical testing conducted by Process 
Chemistry on sediment samples collected from the 105-N Basin. All 
information associated with this testing was recorded in laboratory 
notebooks HNF-N-22-1 and RHO-RE-NB-208. 

The settled and centrifuged solids densities from samples S97N000001, 
S97N000002, and S97N000005 are presented in Attachment I. The settled and 
centrifuged solids measurements were made as directed in the reference. The 
settled solids densities were measured after t he samples were allowed to sit 
overnight. The cones were then centrifuged for greater than an hour and the 
centrifuged solids densities were measured. The settled and centrifuged 
solids measurements were completed on March 25, 1997. 

The results of the particle size analy ses on samples S97N000006, S97N000013 , 
and S97N000014 are presented in Attachment II. Most of the particles in the 
three samples were less than IO 111n in diamet er . The particulate mass was 
spread over diameter ranges up to 150 µm. Th e sediment samples also likely 
contain particles with diameter s less than 0.5 11m and greater than 150 µm , f '"°'i ;/) detected by this in strumen t. 

J. F. O'Rourke, Advanced Engineer 
Process Chemistry 
Numatec Hanford Corporation 

Attachment s ( 2) 

Han lord Opc 111 t,0 11 5 and Eno11 1e:: cri ng Con tf acto, l cr t ~1t: US Oep ar1nH! nt of [nc rtJ Y 

~ ----- - - - - -- - -



8C510 -PCS97-007 

Attachment I 

105 -N BASIN SEDIMENT SETTLED AND CENTRIFUGED SOLIDS DENSITIES 

Consi sting of 2 Pages including the cover page 



TABLE 1 105-N BASIN SETTLED AND CENTRIFUGED SOLIDS DENSITIES 

SAMPLE SETTLED SOLIDS DENSITY CENTRIFUGED SOLIDS DENSITY 
(g/mL) (g/mL) 

S97N000001 1.35 1. 64 

1. 59 1. 67 

1. 68 

1. 65 

I 
S97N000002 

I 
1.06 

I 
1. 10 

I 1. 03 1. 15 

I 
S97N000005 

I 
1. 23 

I 
1. 36 

I 1. 32 1. 53 



GALAI CISl VERSION 4_3 (WHC PROCESS CHEM 
. LABS) 

/ -:,;-o 
SAMPLE NAME : -S-97M06B 597~<.::> .,,/J.J,h-1 
FILE NAME : S97N06A 

DATE 21/04/1997 ACQ. RANGE 
TIME 12:11 ACQ. MODE 
CONFIG. 1 (0.7 Sl) I ACQ. TIME 
CELL TYPE MAGNETIC ( 3) I SAMPLE SIZE 
SAMPLE TYPE REGULAR I REQ. CONF. 

PROI!ABILITY rutBER DOOITY @mf 

~: S97tftiB 
1.lEtffi l/~1(11E.~1.) . 

!'ode at 0.75 ~ 
<< SCALE RANGE (p~): ADJUSTED>> 
~ P{<~ VJ:l:r) 
~....,.....-r"T'r--T",l • 

I 

I 
k.v.1 

~ 
~ . I 

~ 
I 

,,l-:17,; 

~ 
~ 
8.lt.<i 

B.5 1 

.......... ,. .. 

2 

.. ,. ... ... '• 1 • 

5 28 

0.5-150 
SAMPLE . 
2918 SEC 
5 
None 

lbiian : t.12vr
l'lean(n)): 2.1BJJR 
S.D.(n)): 3,2api.i 
Conf (n)): 100.00 1/. 

58 188 158 
Size ( in ,dcrons) 

locJ Scale 

COUNTS 435451 
S.N.F. 0.54 
S.D.U. 5227 
CONCENTR.: l.1E+06 t/ml 
SOLIDS 2.0E-02 % 

1~~1 ·17 ' i0 '-' 



GALAI CIS1 VERSION 4-3 (WHC . PROCESS CHEM 
. LABS) 
NUMBER DISTRIBUTION TABLE (RANGES) 

SAMPLE NAME : &97N06B 
FILE NAME S97N06A 
-- --------------------------------------- ------------------------------ ------- -
DA'l'E 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

21/04/1997 
12: 11 
1 (0.7 Sl) I 
MAGNETIC ( 3) I 
REGULAR I 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

0.5-150 • 
SAMPLE 
2918 SEC 
5 
None 

COUNTS 
S.N.F. 
S.D.U. 
CONCENTR.: 
SOLIDS 

435451 
0.54 
5227 
1.1E+06 #/ml 
2.0E-02 % 

-------------------------------------------------------------------------------
RANGE (microns) 

o.o - 1.0 
1.0 - 2.0 
2.0 3.0 
3.0 - 4.0 
4~0 - 5.0 
5.0 - 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 - 9.0 
9.0 - 10.0 

10.0 - 20 . 0 
20.0 - 30.0 
30.0 - 40.0 
40.o - so.a 
50.0 - 60.0 
60.0 - 70.0 
70.0 - 80.0 
80.0 - 90.0 
90.0 - 100.0 

100.0 - 150.0 

LOCAL(%) 
44.94 
28.86 
8.11 
6.10 
4.22 
2.51 
1.44 
0.76 
0.47 
0.39 
1. 69 
0.33 
0.09 
0.06 
0.02 
0.01 
o.oo 
0.00 
0.00 
0.00 

UNDER(%)-CUMULATIVE-OVER(%) 
44.94 
73.79 
81.90 
88.00 
92.22 
94.73 
96.18 
96.94 
97.41 
97.80 
99.48 
99.82 
99.90 
99.96 
99.98 
99.99 
99.99 

100.00 
100.00 
100.00 

- ~ • - • • ~ •~• "1 • ., · 1• '"I r •• ~ •-• ~ ..,, i "'I ., I'\ •• 11 

55.06 
26.21 
18.10 
12.00 
7.78 
5.27 
3.82 
3.06 
2.59 
2.20 
0.52 
0.18 
0.10 
0.04 
0.02 
0.01 
0.01 
0.00 
0.00 
0.00 

T Jr • T 1 ~ =-T ' 1i .,,. ,_, 



G A L A I C I S 1 

Cornpute~ized Inspection System 

GALAI CIS1 VERSION 4.3 (WHC 
. LABS) 

~~~°' 
SAMPLE NAME : &97H06B ~9~ ~/',, ~ "\)tlk~,~\'\"\ 
FILE NAME : S97N06A -J\ '\ 

DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE ·TYPE 

Nallle: ~?tftiB 

21/04/1997 
12:11 
1 (0.7 Sl) I 
MAGNETIC (3) I 
REGULAR I 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

PROMBILITY ~u.t1E DOOITY Gm 

2.BE-M cc/,-1(100 .B'I.) ~n(nu): ? .05~ 
,n!e at 45.76 p,i S.D .(nu): 5.90}-'II 

<< SCALE RAHGE (p,i): ADJUSTED>> 
~pP,~ 
~-I lJ>Jrr5 

I 
----5-;fi%-1 

~ 
,,-t;Tl"~ 

~ 
-Htr,"-1 

I 
_.UM 

I 
-Mr; 

I 
~ 
8 .Bx -1--~~-----c-n 

0.5 1 2 

..f- -;;u - 97 

' 

- ·, 
,. • - '• • "" .. .,. • • I f 

s 

0.5-150 
SAMPLE 
2918 SEC 
5 
None 

Median : 43,ilvn 
11ean(wi): 49.69Pn 
S.D.Cua): 33.00J,1,1 
eonr < ~ 1 : 100 . oo " 

188 158 
Size (in ,-icrons) 

Log Scale 

PROCESS CHEM 

COUNTS 
S.N.F. 
S.D.U. 
CONCENTR.: 
SOLIDS 

435451 
0.54 
5227 
1.1E+06 #/ml 
2.0E-02 % 



GALAI CIS1 VERSION 4.3 (WHC PROCESS CHEM 
. LABS) 
VOLUME 

SAMPLE NAME : 
FILE NAME 

DISTRIBUTION TABLE (RANGES) 

-S97ti06B S9~ 7;'~.7 -y,()~'\\.\:_4-,-.. \\\#\~1 
S97N06A ~µ- ~ '\ 

DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

21/04/1997 
12:11 
l (0.7 Sl) I 
MAGNETIC (3) I 
REGULAR I 

RANGE (microns) 
0.0 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0 - 4.0 
4.0 - 5.0 
s.o - 6.0 
6.0 - 7.0 
7.0 - 8.0 
8.0 - 9.0 
9.0 - 10.0 

10.0 - 20.0 
20.0 - 30.0 
30.0 - 40.0 
40.0 - 50.0 
so.a - 60.0 
60.0 ~ 70.0 
70.0 - 80.0 
80.0 - 90.0 
90.0 - 100.0 

100.0 - 150.0 

' 

-'y , :.. 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

LOCAL(%) 
0.05 
0.24 
0.37 
0.75 
1.09 
1.19 
1.12 
0.90 
0.83 
0.95 

14.27 
13.38 
10.01 
14.03 
9.91 
6.68 
5.29 
4.50 
3. ·06 

11.37 

0.5-150 · 
SAMPLE 
2918 SEC 
5 
None 

COUNTS 
S.N.F. 
S.D.U. 
CONCENTR.: 
SOLIDS 

435451 
0.54 
5227 
l.1E+06 #/ml 
2.0E-02 % 

UNDER(%)-CUMULATIVE-OVER(%) 
0.05 
0.29 
0.66 
1.41 
2.50 
3.68 
4.80 
5.71 
6.54 
7.48 

21.76 
,35. 13 
45.15 
59.18 
69.09 
75.78 
81.07 
85.57 
88.63 

100.00 

1'1 JC n: 

99.95 
99.71 
99.34 
98.59 
97.50 
96.32 
95.20 
94.29 
93.46 
92.52 
78.24 
64.87 
54.85 
40.82 
30.91 
24.22 
18.93 
14.43 
11. 37 
o.oo 

I C.RI ·17 'JC\:/ 



GALAI CIS1 VERSION 4-3 (WHC PROCESS CHEM 
. LABS} 

SAMPLE NAME : S97N000013 105-N ~b~'\'?~i~\\~,~-\ 
FILE NAME : s97nl3 ',\ 

DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

18/04/1997 
. 09:34 
: 1 (0.7 Sl) I 
: MAGNETIC (3)1 
: REGULAR I 

ACQ. RANGE 
ACQ . . MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

PROBABILITY tumER DOOIIY Gm 
Hare: S9'ltlllE13 105-N 
5.7E+85 l/nl(100.lt1.) 

lbie at 0.75 p,, 
« SCALE RANGE (yr.): ADJUSTED » 

.9-M7 A~ri:f u,Jrr5 

.-H-:11.~~-
I 

;t-!1:£, 
I 

.lr;-3'£7 

~ 7 
_4.8.(..1 

I 

~ 
I 

-2-a'r.i 
I 

~l 

JN.7 
8,Bzi 

0.5 
I 
1 2 

' 

5 
r -
18 28 

0.5-150 
SAMPLE · 
6785 SEC 
5 (ABORTED) 
None 

r'ledian : 0,93Pn 
l'iean(nl): 1.43Pn 
S.D.CnJ): 1.88.vn 
Conf (nl) :100.00 :t. 

58 HM 158 
Size ( in 111icrons) 

Log Scale 

COUNTS 
S.N.F. 
s.o.u. 
CONCENTR.: 
SOLIDS · 

478393 
a.so 
3961 
S.7E+0S #/ml 
2.9E-03 % 

! - - - ' . ,. - ... • .... · • .. ·-· ., · '"' ·1, r..,...., \' ~ 1.-', r ; , 7 ,,, u ,.1 111\J C'7 : O I ~ R j . 1 7 . 1 C ~-



GALAI CIS1 VERSION 4.3 (WHC PROCESS CHEM 
. LABS) 
NUMBER DISTRIBUTION TABLE (RANGES) 

SAMPLE NAME : S97NOOOO 13 105-N "(U\~\'?>~ 6-.- \\""(.\"\ 
FILE NAME s97nl3 V"' ~~ ~ 

DATE 18/04/1997 ACQ. RANGE 0.5-150 • COUNTS 478393 
TIME 09:34 ACQ. MODE SAMPLE S.N.F. 0.50 
CONFIG. 1 (0.7 Sl) I ACQ. TIME 6785 SEC S.D.U. 3961 
CELL TYPE MAGNETIC ( 3) I SAMPLE SIZE 5 (ABORTED) CONCENTR. : 5.7E+05 #/ml 
SAMPLE TYPE REGULAR I REQ. CONF. None SOLIDS 2.9E-03 % 

-------------------------------------------------------------------------------
RANGE (microns) LOCAL ( % ) UNDER(%)-CUMULATIVE-OVER(%) 

0.0 - 1.0 58.49 58.49 41.51 
1.0 - 2.0 27.54 86.03 13.97 
2.0 - 3.0 5.12 91. 16 8.84 
3.0 - 4.0 3.56 94.72 5.28 
4.0 - 5.0 2.19 96.91 3.09 
5.0 - 6.0 1.01 9,7. 91 2.09 
6.0 - 7.0 0.69 98.60 1.40 
7.0 - 8.0 0.32 98.91 1.09 
8.0 - 9.0 0.23 99.15 0.85 
9.0 - 10.0 0.16 99.31 0.69 

10.0 - 20.0 0.57 99.88 0.12 
20.0 - 30.0 0.07 99.95 0.05 
30.0 - 40.0 0.02 99.97 0.03 
40.0 - 50.0 0.02 99.99 0.01 
so.a - 60.0 0.01 99.99 0.01 
60.0 - 70.0 0.00 100.00 0.00 
70.0 - 80.0 0.00 100.00 0.00 
80.0 - 90.0 0.00 100.00 0.00 
90.0 - 100.0 0.00 100.00 o.oo 

100.0 - 150.0 0.00 100.00 o.oo 

' 

. - - - .. , . ... ... - • ... I ,... t:' l . • - '. -I • • 



GALAI CIS1 VERSION 4.3 (WHC PROCESS CHEM 
-:r::a.as, 
SAMPLE NAME : S97N000013 105-N -<Jj::,~~,,{,J:~~.k,\\~~ 
FILE NAME : S97Nl3 "" 
-------------------------------------------------------------------------------
DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

18/04/1997 
09:34 
1 (0.7 Sl) I 
MAGNETIC ( 3) I 
REGULAR I 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ . CONF. 

0.5-150 
SAMPLE • 
6785 SEC 
5 (ABORTED} 
None 

I COUNTS 
I S.N.F. 
I s.o.u. 
I CONCENTR. : 
I SOLIDS 

478393 
0.50 
3961 
5.7E+05 #/ml 
2.9E-03 % 

----------------------------------------- ----------------------------------- ---
PROBABILITY VOUffi DOOITY GAAPH 

Na,ie: ~13 1l!i-H 
2.9E-fl5 cc/~1C11fUt1.) t1ean(nv): 4 ,59YI' 

lbie at 55.35 p,i S.D.(nv): 3,GBYI' 
<< SCALE Rilt«;E <P•>: ADJUSTED>> 

Y.fi. 7 ~p.p.y ~ 
)Y.3'J. ~ 

I 
..£:W,-, 

I 
~7 

I .k.ti., 

~ 
%.ffi~ 

I 
,..2-:11.'-, 

~ 
~ 
8.lti-+-----~=~ 

8.5 1 2 

' 

5 
fJ 
18 20 

'1edian : 42,54._.,. 
l'tean(~): 46.60.vn 
S.D. (~): 33,971'1'1 
Conf < ~) : 100 .00 i 

l 
58 188 158 

Size ( in 111icrons) 
Log Scale 

-"- :.. I l ' . :... - .. .., '. , . -,- 1 " ' ~,_.,. .- ·,-,11 ·: ,:u'l (' • 77 'i U /.1, H"J 77' ~ I C'~] ' 17 ' dY 



GALAI CISl VERSION 4.3 (WHC PROCESS CHEM 
. LABS} 
VOLUME DISTRIBUTION TABLE (RANGES) 

SAMPLE NAME : S97N000013 105-N --~~~0\\.j.,_0,.'\ 
FILE NAME s97nl3 ~ -~· 

DATE 18/04/1997 ACQ. RANGE 0.5-150' COUNTS 478393 
TIME 09:34 ACQ. MODE SAMPLE S.N.F. a.so 
CONFIG. 1 ( 0. 7 Sl) I ACQ. TIME 6785 SEC S.D.U. 3961 
CELL TYPE MAGNETIC ( 3 ) I SAMPLE SIZE 5 (ABORTED) CONCENTR.: 5.7E+05 f/ml 
SAMPLE TYPE REGULAR I REQ. CONF. None SOLIDS 2.9E-03 % 
-------------------------------------------------------------------------------

RANGE (microns) LOCAL ( % ) UNDER(%)-CUMULATIVE-OVER(%) 
0.0 - 1.0 0.26 0.26 99.74 
1.0 - 2.0 0.76 1.01 98.99 
2.0 - 3.0 0.83 1.84 98.16 
3.0 - 4.0 1.57 3.42 96.58 
4.0 - 5.0 2.05 5.46 94.54 
5.0 - 6.0 1.73 7.20 92.80 
6.0 - 7.0 1.91 9.10 90.90 
7.0 - 8.0 1.35 10.46 89.54 
8.0 - 9.0 1. 48 11. 94 88.06 
9.0 - 10.0 1.44 13.38 86.62 

10.0 - 20.0 14.69 28.06 71. 94 
20.0 - 30.0 10.27 38.33 61. 67 
30.0 - 40.0 7.53 45.87 54.13 
40.0 - 50.0 13.98 59.85 40.15 
50.0 - 60.0 11.82 71.66 28.34 
60.0 - 70.0 6.97 78.64 21.36 
70.0 - 80.0 5.03 83.66 16.34 
80.0 - 90.0 3.66 87.32 12.68 
90.0 - 100.0 2.36 89.69 10.31 

100.0 - 150.0 10.31 100.00 0.00 

' 
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GALA~I~~C~I~S~1~-V~E~R~S~I~O~N~~4~-~3~~(_W~H~C~~P~R~O~C~E~S~S~_C~H~E~M~ 
. LABS) \• 

'?' \ \~\"'' 
: S97N000014 105-N ~~~ ~~',\ 
: S97Nl4 v- t'Q 

SAMPLE NAME 
FILE NAME ---------------------------------------------------------------------------- ---

COUNTS 533937 
DATE 18/04/1997 

11:35 
0.5-150 
SAMPLE. 
4432 SEC 
5 (ABORTED) 
None 

S.N.F. 0.52 
S.D.U, : 5052 
CONCENTR.: 5.2E+0S #/ml 
SOLIDS : 1.6E-02 % 

TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

1 (0.7 S1) I 
MAGNETIC ( 3} I 
REGULAR I 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. CONF. 

----------------- ------------------------------------------------------------ --
PROBABILITY tfflBER DOOITY GAAPH 

NallC : S97tftm14 105-N 
S.ZE+65 l/nlC100 .8"1.l 

lbde at 0.75 J)III 
« Sr.ALE RANGE ( V•) : ADJUSTED )) 
~~ ......... ~ 
~ 
~ 
%.ti~ 
~ 
.,3-;itf.'~ 

,.,ktt'4 
I ~ ., 
I 

--1-;'tl7 

--tl1'~ 
8.ltl. i 

6.5 1 2 5 20 

t'ied.ian : 1.18JJIII 
l'iean(nl): Z.21_vr. 
S.D.Cnl): 3.67J)III 
Con£ ( n 1 ) : 100 . 00 1/. 

~ 188 158 
Size (in 111icrons) 

Log Scale 

- - · -·· · • · - . - •1•·,,.· · _,,., ..., "'I.,.., "' ' ' i; ,,, , i. n · 1 , ~~1 ·01 ·1~'tl 



GALAI CIS1 VERSION 4-3 (WHC PROCESS CHEM 
. LABS) 
NUMBER DISTRIBUTION TABLE (RANGES) 

SAMPLE NAME : S97N000014 105-N '''tf:/$'\~~'t,t-~\\~,~ 
FILE NAME S97Nl4 

DATE 18/04/1997 ACQ. RANGE 0.5-150 COUNTS 533937 
TIME 11:35 ACQ. MODE SAMPLE S.N.F. 0.52 
CONFIG. 1 (0.7 S1) I ACQ. TIME 4432 SEC S.D.U. 5052 
CELL TYPE MAGNETIC ( 3) I SAMPLE SIZE 5 (ABORTED) CONCENTR.: 5.2E+0S f:/ml 
SAMPLE TYPE REGULAR I REQ. CONF. None SOLIDS l.6E-02 % 
-------------------------------------------------------------------------------

RANGE (microns) LOCAL ( % ) UNDER(%)-CUMULATIVE-OVER(%) 
o.o - 1.0 42.95 42.95 57.05 
1.0 - 2.0 27.77 70.71 29.29 
2.0 - 3.0 9.20 79.91 20.09 
3.0 - 4.0 7.42 87. 33· 12.67 
4.0 - 5.0 5.07 92.40 7.60 
5.0 - 6.0 2.56 94.96 5.04 
6.0 - 7.0 1.51 96.47 3.53 
7.0 - 8.0 0.66 97.13 2.87 
8.0 - 9.0 0.40 97.53 2.47 
9.0 - 10.0 0.32 97.85 2.15 

10.0 - 20.0 1. 43 99.29 0.71 
20.0 - 30.0 0.40 99.68 0.32 
30.0 - 40.0 0.13 99.81 0.19 
40.0 - 50.0 0.10 99.91 0.09 
so.a - 60.0 0.05 99.96 0.04 
60.0 - 70.0 0.02 99.98 0.02 
70.0 80.0 0.01 99.99 0.01 
80.0 - 90.0 0.00 99.99 0.01 
90.0 - 100.0 0.00 99.99 0.01 

100.0 - 150.0 0.01 100.00 o.oo 

- ·, 
- - • ., , • • •' .. • ... ' • - - · • .. • •,.. .., ... .., - I" , . !I ' 1' ' f"\ f'l • l ! C C' , •{"1 • • , ,,l ·.: 



G A L A I C I S 1 

Comp~terizect Inspection System 

GALAI CISl VERSION 4-3 (WHC 
. LABS) 

SAMPLE NAME 
FILE NAME 

: S97N000014 105-N ~~\~~t...'J\\~f\\ 
: S97Nl4 

DATE · 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

18/04/1997 
11:35 
l (0.7 Sl) I 
MAGNETIC ( 3) I 
REGULAR I 

ACQ. RANGE 
ACQ. MODE 
ACQ. TIME 
SAMPLE SIZE 
REQ. ·CONF. 

PROBABILITY OOUJ1E DOOITY ~ 
Kane: ~14 1!&fl 
1.6[-64 cc/nHl00.0"1.) 11ean(nu): 8.32J,i,i 

Node at 50.33 ~ S.D.(nu): 7.12}-'n 
« SCALE RANGE Cp11): ADJUSTED )) 

- ~l 
Y.lf--1 
. I 

..f>.,-tl i 
I 

..-Ht7 

-4:flr. ~ 

~ 
.H1.1l 

~ 
I 

~ 

~ 
8 .8'l. ----~~--~--i:-r 

0.5 1 2 

' 

5 28 

0.5-150 
SAMPLE 
4432 SEC 
5 (ABORTED) 
None 

l"edian : 52.13}'111 
11ean(m): 58.84~ 
S.D. C~): 34.5'Svn 
Conf C ~): 100 .00 "I. 

188 158 
Size (in ,dcrons) 

Log Scale 

PROCESS CHE~ 

COUNTS 533937 
S.N.F. 0.52 

I s.o.u. : 5052 
l CONCENTR.: 5.2E+05 #/ml 
I SOLIDS : l.6E-02 % 

- -· -- ··· · ·- .- . . ...... - •• ,.. .... ---,, -·· :i 



·GAr~AI CIS1 VERSION 4.3 (WHC PROCESS CHEM 
-~S) 
VOLUME DISTRIBUTION TABLE (RANGES) 

SAMPLE NAME : S97N000014 105-N f::,\">\ _4t0,.-,1\.\•\o.,.'\ 
FILE NAME S97Nl4 ~ rv '?\'"1\ 

DATE 18/04/1997 ACQ. RANGE 0.5-150 COUNTS 533937 
TIME 11:35 ACQ. MODE SAMPLE S.N.F. 0.52 
CONFIG. 1 (0.7 Sl) I ACQ. TIME 4432 SEC s.o.u. 5052 
CELL TYPE MAGNETIC C 3) I SAMPLE SIZE 5 (ABORTED) CONCENTR.: S.2E+05 #/ml 
SAMPLE TYPE REGULAR I REQ. CONF. None SOLIDS 1.6E-02 % 

------ -------------------------------------------------------------------- -----
RANGE (microns) LOCAL ( % ) UNDER(%)-CUMULATIVE ~OVER(%) 

0.0 - 1.0 0.03 0.03 99.97 
1.0 - 2.0 0.14 0.17 99.83 
2.0 3.0 0.25 0.42 99.58 
3.0 4.0 0.55 0.98 99.02 
4.0 - s.o 0.79 1. 77 98.23 
5.0 - 6.0 0.73 2.50 97 . 50 
6.0 - 7.0 0.71 3.21 96.79 
7.0 - 8.0 0.47 3.69 96 . 31 
8.0 - 9.0 0.43 4.11 95.89 
9.0 - 10.0 0.47 4.59 95.41 

10.0 - 20.0 7.39 11.97 88.03 
20.0 - 30.0 10.26 22.23 77.77 
30.0 - 40.0 8.90 31.14 68.86 
40.0 - 50.0 16.05 47.19 52.81 
50.0 - 60.0 12.61 59.80 40.20 
60.0 - 70.0 8.15 67.96 32 . 04 
70.0 - 00 ._o 7.25 75.21 24.79 
80.0 - 90.0 4.68 79.88 20.12 
90.0 - 100.0 4.62 84.50 15.50 

100.0 - 150.0 15.50 100.00 o.oo 

' 
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HNF-SD-WM-DP-240, Rev. 0 

CASE NARRATIVE ON THE ANALYTICAL RESULTS FOR THE 
105-N BASIN SEDIMENT DISPOSITION, SAMPLE CHARACTERIZATION PROJECT, 

PHASE ONE 

INTRODUCTION 

Project Documentation and Direction 

Analytical direction for this project was provided in the following 
References. 

1. Duncan, G. M., BHl-00975, Rev. 0, 105-N Basin Sediment Disposition Phase 
One, Sampling and Analysis Plan, published on January 16, 1997, Bechtel 
Hanford, Inc., Richland, Washington 99352. 

2. Logan, T. E., Letter of Instruction for 105-N Basin Sediment Disposition 
Phase-One Sample Analysis, written to C. G. Mattsson, Fluor Daniel 
Hanford, Inc. on January 31, 1997. 

3. Meznarich, H. K., WHC-SD-CP-QAPP-016, Rev. IA, 222-5 Laboratory Quality 
Assurance Plan, released on August 31, 1995, Westinghouse Hanford 
Company, Richland, WA 99352. 

Project Description 

Turnaround time for this project was 30 days, as required in Reference 2. The 
analyses were to be performed using SW-846 procedures whenever possible, 
however the project was not a Resource Conservation Recovery Act (RCRA) 
protocol project. Except for the analyses of polychlorinated biphenyl 
hydrocarbons (PCB), all preparative and analytical work was performed at the 
222-S Laboratory. Pacific Northwest National Laboratory's (PNNL) Analytical 
Chemistry Laboratory (325 Laboratory) performed the PCB analyses. 

During the course of analyses, three issues occurred which negatively impacted 
the 30 day deliverable schedule: waste handling issues at the 222-S 
Laboratory, the finding of PCBs in the N-Basin samples, and a change in 
quality control acceptance criteria. 

Due to findings of regulatory non-compliance by the Washington State, 
Department of Ecology, the 222-S Laboratory placed a temporary administrative 
hold on its analytical work until all waste handling, designation and 
segregation issues were resolved ~ During the hold of approximately three 
weeks, all analytical and waste handling procedures were rewritten to comply 
with the legal regulations. 

Upon finding significant concentrations of PCBs in these samples by the 325 
Laboratory, it was determined that any uncompleted analyses at 222-S 
Laboratory would be further placed on hold until a legally compliant method of 

3 



HNF-SO-WM-DP-24O, Rev. 0 

segregating and disposal of PCB laden analytical waste could be implemented. 
The consequence of this action is that the following analyses could not be 
completed in time to be included with this report: viscosity, particle size 
distribution and (for one sample) laser ablation/mass spectrometry . These 
analytical results will be provided in a subsequent revision to this report. 

On April 16, 1997, the Laboratory was informed verbally by the program that 
the accuracy control limits for this project were changed from ±2 standard 
deviations (based on LCS data) for the spikes and LCS standards to ±3 standard 
deviations for LCS standards and to 75 to 125 percent recovery for spikes. 

SAMPLE COLLECTION AND RECEIVING 

Table 1 provides dates associated with sample collection, and the receiving 
and analyses of samples at the 222- S Laboratory. Table 1 also indicates RCRA 
sample holding times. 

ANALYTICAL REQUIREMENTS 

The original quality control (QC) limits for this project for accuracy were 
unusually restrictive. The program specified that spike accuracy would be 
acceptable when the analytically derived spike values fell within ±2 standard 
deviations of the mean recovery for Laboratory Control Samples (LCS). The LCS 
is a sample containing a standard compound of known concentration in an 
interference-free matrix. The 222-S Laboratory maintains historical data and 
controls all analyses to within ±3 standard deviations for LCS. Thus, not 
only was the limit of ±2 standard deviations more restrictive than normal 222-
S operations, but it was also required on spikes unrelated to the LCS system, 
which often have significant matrix interference. The consequence of such 
restrictive QC limits was that many analytical results which would ordinarily 
be acceptable would have been flagged as being out of control. 

As noted above, the accuracy QC requirements were changed verbally just prior 
to completion of this project . The original requirements were specified in 
Revision O of References 1 and 2. The quality control requirements, which 
are summarized in Table 2 of this report, are based on the verbal corrections. 
These new quality control requirements will be reflected in revised documents 
to be produced by the program, and are now synchronous with those in Reference 
3. 

For settled density, centrifuged density and volume percent solids, the data 
were generated during the sample breakdown process. This breakdown is 
required to provide subsamples for subsequent analyses. Because the density 
and percent solids data cannot be provided after the samples have already been 
broken down, they are considered to be part of the breakdown process. The 
test plan on page 58 was specifically developed for the breakdown of these N
Basin samples, for which there was no pre-existing procedure which met the 
requirements of Reference 3. This test plan will be converted to an approved. 
controlled procedure, such as an "LT". 

4 
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Table 1. Sample Collection and Analvtlcal Dates 
Sample Collection Sample Receiving Sample ldenti~tion Analvtical Operations 

Date Tim• Date Tim• Customer Laboratory Sample Anaiyte or Analysis Sample 
Sample Sample Description Procedure Date Holding 
Number Number Time, days 

2/11/97 1320 2/12/97 1235 BOJY49 S97N000001 Original Sample Settled Density 3/24197 41 
Centrifuged Density 3/25197 42 

Volume % Solids 3/24197 41 

S97N000006 Settled Solid Particle Size Distribution not analyzed n/a 
Viscosity not anatvzed n/a 

S97N000009 Centrifuged Solid Shipped to PNL for PCB Analysis 3/26/97 43 
S97N000010 Centrifuged Liquid Anions by IC 413/97 51 

pH 3/30/97 47 
Total Dissolved Solids 3/31/97 48 

S97N000012 Centrifuged Solid, Direct Percent Water 3/30/97 47 
Hvdroxide Demand 3/28/97 45 

Cyanide 4/5197 53 
TIC/TOC 416/97 54 
Mercury 4/2/97 50 

Laser Ablation/Mass Spec not anatvzed n/a 
S97N000011 Centrifuged Solid, Acid Digest Acid Digestion 3/29/97 46 

Total Alpha/Beta 4/1/97 49 
Am-241 411/97 49 

Pu-238/239/240 4/1/97 49 
Total Uranium 4/2/97 50 

Gamma Energy Analyses 3/29/97 46 
Sr-90 4/2/97 50 

Metals by ICP 411/97 49 
2/24197 1240 2124197 1830 BOJYSO S97N000002 Original Sample Settled Density 3/24197 28 

Centrifuqed Density 3/25197 29 
Volume % Solids 3/24197 28 

S97N000013 Settled Solid Particle Size Distribution not anatvzed n/a 
Vlscositv not anatvzed n/a 

S97N000022 C.ntrifuqed Solid Shipped to PNL for PCB Analysis 3/26/97 30 
S97N000018 Centrifuged Liquid Anions by IC 413/97 38 

pH 3/30/97 34 
Total Dissolved Solids 3/31/97 35 

S97N000016 Centnfuged Solid, Direct Percent Water 3/30/97 34 
HYdroxide Demand 3/28/97 32 

Cyanide 415197 40 
TIC/TOC 4/6/97 41 
Mercurv 412/97 37 

Laser Ablation/Mass Spec 412/97 37 
S97N000020 Contnfuged Solid, Acid Digest Acid Dlaestlon 3/29/97 33 

Total Alpha/Beta 4/1/97 36 
Am-241 4/1/97 36 

Pu-238/239/240 4/1/97 36 
Total Uranium 4/2/97 37 

Gamma Enerqy Analyses 3/29/97 33 
Sr-90 4/2/97 37 

Metals by ICP 411/97 36 
317/97 2230 3/10/97 1300 BOJY51 S97NOOOOOS Original Sample Settled Density 3/25197 18 

Centrifuqed Density 3/26/97 19 
Volume •.4 Solids 3/25/97 16 

S97N000014 Settled Solid Particle Size Distribution not anatvzed n/a 
Viscosity not analyzed n/a 

S97N000023 Centrifuqed Solid Shipped to PNL for PCB Analysis 3/26197 19 
S97N000019 Centrifuged Liquid Anions by IC 413/97 27 

pH 3/30/97 23 
Total Dissolved Solids 3/31/97 24 

S97N000017 Centrifuged Solid, Direct Percent Water 3/30/97 23 
Hydroxide Demand 3/28/97 21 

Cyanide 4/5197 29 
TIC/TOC 416197 30 
Mercury 412/97 26 

Laser Ablation/Mass Spec 411/97 25 
S97N000021 Centrifuged Solid , Acid Digest Acid Digestion 3/29/97 22 

Total Alpha/Beta 411/97 25 
Am-241 4/1/97 25 

Pu-238/239/240 411/97 25 
Total Uranium 4/2/97 26 

Gamma Energy Analyses 414197 28 
Sr-90 412/97 26 

Metals by ICP 411/97 25 

s 



HNF-SD-WM-DP-240, REV. 0 
Table 2. Project Requirements: 105-N Basin (Phase 1) 

Procedure Analyte LABCORE QC Requirements Target 
Procedure# Duplicate Spike MCA/ MDL 

RPD % Recovery µCUg or µgig 
Gross Alpha Alpha @_,AB-01 ±30 75-125 0.05 
Gross Beta Beta @AB-01 ±30 75-125 0.1 
GEA Am-241 @GEA-04 ±30 nla 0.05 
GEA Sb-125 @GEA-04 ±30 nla 0.05 
GEA Co-60 @GEA-04 ±30 nla 0.05 
GEA Cs-134 @GEA-04 ±30 nla 0.05 
GEA Cs-137 @GEA-04 ±30 nla 0.05 
GEA Eu-152 ®GEA-04 ±30 nla 0.05 
GEA Eu-154 @GEA-04 ±30 nla 0.05 
GEA Eu-155 @GEA-04 ±30 n/a 0.05 
GEA Ra-226 @GEA-04 ±30 nla 0.05 
Sr-90 Sr-90 @SR90-01 ±30 nla 0.05 
Am-241 (AEA) Am-241 ca:!AM24101 ±30 nla 0.02 
Pu-238 (AEA) Pu-238 Ccl>-PU23902 ±30 nla 0.02 
Pu-239/240 (AEA) Pu-239/240 @PU23902 ±30 nla 0.02 
Total Uranium (Laser Ind. Kin. Phosph.) Total U Ccl>-U-01 ±30 nla 1 
Total Metals (ICP) Ai:i Ccl>-ICP-A02 ±30 75-125 50 
Total Metals (ICP) Al ta.llCP-A02 ±30 75-125 100 
Total Metals (ICP) As @ICP-A02 ±30 75-125 50 
Total Metals (ICP) Ba @ICP-A02 ±30 75-125 500 
Total Metals (ICP) Be @ICP-A02 ±30 75-125 50 
Total Metals (ICP) Cd Ccl>-ICP-A02 ±30 . 75-125 10 
Total Metals (ICP) Cr ®ICP-A02 ±30 75-125 50 
Total Metals (ICP) Fe ca:!ICP-A02 ±30 75-125 100 
Total Metals (ICP) Mn Ccl>-ICP-A02 ±30 75-125 50 
Total Metals (ICP) Na @ICP-A02 ±30 75-125 500 
Total Metals (ICP) Ni ca:!ICP-A02 ±30 75-125 100 
Total Metals (ICP) Pb @ICP-A02 ±30 75-125 50 
Total Metals (ICP) Sb @ICP-A02 ±30 75-125 100 
Total Metals (ICP) Se ta.llCP-A02 ±30 75-125 10 
Total Metals (ICP) Tl @ICP-A02 ±30 75-125 100 
Total Metals (ICP) V @ICP-A02 ±30 75-125 50 
Total Metals (ICP) Zn ca:!ICP-A02 ±30 75-125 50 
Mercurv (AA/Cold Vapor) Ho HG-02 ±30 75-125 2 
Anions (Ion Chromatoqraphy) Br ca:!IC-01 ±30 75-125 50 
Anions (Ion Chromatooraphy) Cl ta.llC-01 ±30 75-125 50 
Anions (Ion Chromatoqraphv) F Ccl>-IC-01 ±30 75-125 50 
Anions (Ion Chromatography) NO3 @IC-01 ±30 75-125 50 
Anions (Ion Chromatooraohv) NO2 ta.llC-01 ±30 75-125 50 
Anions (Ion Chromatoqraohv) P04 @IC-01 ±30 75-125 100 
Anions (Ion Chromatoqraphy) S04 ta.llC-01 ±30 75-125 50 
Cvanide (Colorimetric/Distillation) CN CN-03 ±30 75-125 5 
TOC (Combustion) TOC TOC-01 ±30 75-125 50 
TIC (Acidification/Coulometric) TIC TIC-02 ±30 75-125 50 
IPH pH PH-01 ±30 nla 0.1 pH unit 
Hvdroxide Demand (Titration) OH Demand OHDEMAND ±30 nla n/a 
Particle Size Distribution (Analvzer) Particle Size PARTSZ01 nla nla n/a 
Densitv (Settled and Centrifuqed) Density Test Plan nla nla nla 
Percent Moisture/VVater (Gravimetric) % Water Water-01 nla n/a n/a 
Percent Solids, centrifuqed Nolumetric) % Solids Test Plan nla n/a n/a 
Total Dissolved Solids TDS TDS-01 n/a nla n/a 
Viscosity Viscosity VISCSTY1 nla n/a n/a 
Laser Ablation/Mass Spectrometer LA/MS screen (L T-506-102) n/a nla n/a 

. . 
Accuracy 1s ±3 standard deV1ations for the statistically derived LCS standard or 75 to 125 percent recovery for the spike . 
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Figure 1. 105-N Basin (Phase 1) Sample Processing Scheme 
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SAMPLE PREPARATION 

Figure 1 depicts the processing scheme for samples and indicates the 
relationships between subsamples. The procedure for initial breakdown of 
samples, as well as for determining settled and centrifuged density of solids 
is provided as Attachment 1, Test Plan for Processing Sediment Samples from 
105-N Basin (Revision 1). 

For those analyses requiring fully solubilized solids in an acid matrix, an 
acid digestion was performed on subsamples using procedure LA-505-159, Rev. D
O. The procedure was taken directly from EPA SW-846, Method 3050. 

DISCUSSION OF ANALYTICAL RESULTS 

Summary analytical results are presented in Analytical Summary Tables on pages 
29 through 47 . The data are organized by analyte and are accompanied by 
pertinent QC data. Analytical results displayed in BOLD characters do not 
meet program specified quality control requirements. 

Those analytical results (except for PCB analyses) not shown in this report, 
but which were requested by the program, will be provided in a subsequent 
report. Results for the PCB analyses will be provided to the program 
separately by the 325 Laboratory. 

All of the following reported data have met the ±3 standard deviation accuracy 
requirement for LCS (when an LCS is associated with that analyte) . 

Percent Moisture (Gravimetric), also known as Percent Water 

Procedural Anomalies/Difficulties: 
Required Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement? : 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
not specified 
LA-564-101, Rev. 
n/a 
n/a 
n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
n/a 
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Volume Percent of Centrifuged Solids 

Analytical data for this analysis were extracted from the determination of 
solids density. A formalized procedure number is not available, however the 
test plan from which the results were generated is provided as Attachment 1. 

Volume percent of centrifuged solids is calculated as follows: 

%Solids= (milliliters of centrifuged solids+ milliliters of settled solids) x 100. 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blanks Contaminated?: 

none noted 
not specified 
Test Plan (see Attachment 1) 
not specified 
n/a 
n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
n/a 

Settled and Centrifuged Density 

The method of analysis was given in Attachment 1, a test plan, thus a 
formalized procedure number is not available. 
Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: not specified 
Procedure Used: Test Plan 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): not specified 
Samples Not Meeting Target PQL: n/a 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blanks Contaminated?: .n/a 

Total Dissolved Solids (Gravimetric) 

Procedural Anomalies/Difficulties: 
This procedure is applicable to samples that have a m1n1mum residue of 
0.0025 grams. None of these samples met this minimum. Because 
insufficient sample is available to increase the aliquot, but if 
available would exceed ALARA limits, the detection limit is elevated 
above the normal level. 
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Total Dissolved Solids 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 

(Gravimetric) continued 
not specified 
LA-510-115, Rev. 
not specified 
n/a 

B-0 

Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

pH (Electrometric) 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
n/a 

none noted 
not specified 
LA-212-106, Rev. B-0 
±30 RPO 
yes 
n/a 
n/a 
0.1 pH unit 
none 
immediate field analysis 
BOJY49, BOJYSO, BOJYSl 
n/a 

Hydroxide Demand (Titrametric), also known as Caustic Demand 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
not specified 
LA-211-104, Rev. 
±30 RPO 
yes 
n/a 
n/a 
not specified 
n/a 
not specified 
n/a 
no 

A-1 

Cyanide (Distillation, Colorimetric) 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 

none noted 
not specified 
LA-695-102, Rev. G-0 
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Cyanide (Distillation, 
Required Precision: 

Colorimetric) continued 
±30 RPO 

Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

RPO not calculable 
75 - 125 %Recovery 
yes 
5 µg/g 
none 
14 days 
BOJY49, BOJY50, BOJY51 
no 

Total Inorganic Carbon (Acid/Coulometric) 

Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: SW-846, 9060 modified 
Procedure Used: LA-342-100, Rev. E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Total Organic Carbon (Combustion/Coulometric) 

The combustion procedure (specified in Reference 2) for TOC has been 
discontinued and replaced with a persulfate oxidation procedure. 
Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: not specified 
Procedure Used: LA-342-100, Rev. E-0, Persulfate Oxidation 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 28 days 
Samples Exceeding Max Holding Time: BOJY49, BOJYSO, BOJY51 
Blank Contaminated?: no 

Bromide by Ion Chromatography 

Procedural Anomalies/Difficulties: 
Required Procedure: 
Procedure Used: 

none noted 
SW-846, 9056 
LA-533-105, Rev. D-1, equivalent to 9056 
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Bromide by Ion Chromatography continued 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/ml 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Chloride by Ion Chromatography 
Procedural Anomalies/Difficulties: 

The chemist noted that there were matrix interference problems as 
evidenced by the aberrant spike recovery. 

Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533-105, Rev. D-1, equivalent to 9056 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 50 µg/ml 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 28 days 
Samples Exceeding Max Holding Time: BOJY49, BOJY50 
Blank Contaminated?: no 

Fluoride by Ion Chromatography 

Procedural Anomalies/Difficulties : none noted 
Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533- 105, Rev. D-1, equivalent to 9056 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/ml 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Nitrate by Ion Chromatography 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 

none noted 
SW-846, 9056 
LA-533-105, Rev. 0-1, equivalent to 9056 
±30 RPO 
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Nitrate by Ion Chromatography continued 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/ml 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 48 hours 
Samples Exceeding Max Holding Time: BOJY49, BOJY50, BOJY51 
Blank Contaminated?: no 

Nitrite by Ion Chromatography 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
SW-846, 9056 
LA-533-105, Rev. 0-1, equivalent to 9056 
±30 RPO 
yes 
75 - 125 %Recovery 
RPO not calculable 
50 µg/ml 
none 
not specified 
n/a 
no 

Phosphate by Ion Chromatography 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

Sulfate by Ion Chromatography 

Procedural Anomalies/Difficulties: 

none noted 
SW-846, 9056 
LA-533-105, Rev. 0-1, equivalent to 9056 
±30 RPO 
RPO not calculable 
75 - 125 %Recovery 
yes 
100 µg/ml 
none 
not specified 
n/a 
no 

The chemist noted that there were matrix interference problems as 
evidenced by the aberrant spike recovery. 

Required RCRA Procedure: SW-846, 9056 
Procedure Used: LA-533-105, Rev. 0-1, equivalent to 9056 
Required Precision: ±30 RPO 
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Sulfate by Ion Chromatography continued 
Met Precision Requirement?: yes 
Required Spike Accuracy : 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 50 µg/ml 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 28 days 
Samples Exceeding Max Holding Time: BOJY49, BOJY50 
Blank Contaminated?: no 

Uranium by Laser Induced Kinetic Phosphorescence 

Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: none specified 
Procedure Used : LA-925-009, Rev. A-1 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 1 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Mercury by Cold Vapor Atomic Absorption Spectrometry 

Procedural Anomalies/Difficulties: 
The solid (LCS) standard recovery was 129% (exceeded the LCS upper 
control limit), however the recovery for all other LCS was 
acceptable . 

Required RCRA Procedure : SW-846, 7471 
Procedure Used: LA-325-104, Rev. D-0, equivalent to 7471 
Required Precision : ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 2 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 28 days 
Samples Exceeding Max Holding Time: BOJY49, BOJY50 
Blank Contaminated?: no 
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Aluminum by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable , however 
recovery of the pre-digestion spike was poor, i ndicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA- 505-161, Rev. C- 1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement? : no 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meeting Target PQL : none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time : none 
Blank Contaminated?: no 

Antimony by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable , however 
recovery of the pre-digestion spike was poor , indicating a 
difficulty with some phase of the digestion . This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C- 1, equivalent to 6010 
Required Precision : ±30 RPO 
Met Precision Requirement? : RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meet i ng Target PQL : none 
Maximum Sample Holding Time (RCRA) : 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Arsenic by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. The 
chemist noted that the detection limit was greater than the target 
PQL and stated that the graphite furnace procedure would have 
given lower detection limits. 

Required RCRA Procedure : 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 

SW-846, 6010A 
LA-505-161, Rev. C-1, 
±30 RPO 
RPO not calculable 
75 - 125 %Recovery 
no 
50 µg/g 
BOJY49, BOJY51 
6 months 

equivalent to 6010 

Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Barium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

SW-846, 6010A 
LA-505-161, Rev. C-1, equivalent to 6010 
±30 RPO 
yes 
75 - 125 %Recovery 
no 
500 µg/g 
none 
6 months 
none 
no 
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Beryllium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the both the post-digestion and pre-digestion spikes 
was acceptable, however recovery of the pre-digestion spikes for 
other ICP analytes was poor, indicating a difficulty with some 
phase of the digestion. This occurrence may be limited to the 
pre-digestion spike only, or it may be indicative of matrix 
jnterferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Cadmium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the both the post-digestion and pre-digestion spikes 
was acceptable, however recovery of the pre-digestion spikes for 
other ICP analytes was poor, indicating a difficulty with some 
phase of the digestion. This occurrence may be limited to the 
pre-digestion spike only, or it may be indicative of matrix 
interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 10 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Chromium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the both the post-digestion and pre-digestion spikes 
was acceptable, however recovery of the pre-digestion spikes for 
other ICP analytes was poor, indicating a difficulty with some 
phase of the digestion. This occurrence may be limited to the 
pre-digestion spike only, or it may be indicative of matrix 
interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement? : yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Iron by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post -digestion spike was acceptable, however 
recovery of the pre-digestion spike was exceptionally poor, 
indicating a difficulty with some phase of the digestion. This 
occurrence may be limited to the pre-digestion spike only, but is 
likely due at least in part to matrix interference in the samples . 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C- 1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

18 



HNF-SD-WM-DP-240, Rev. 0 

Lead by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the both the post-digestion and pre-digestion spikes 
was acceptable, however recovery of the pre-digestion spikes for 
other ICP analytes was poor, indicating a difficulty with some 
phase of the digestion. This occurrence may be limited to the 
pre-digestion spike only, or it may be indicative of matrix 
interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Manganese by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Nickel by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the both the post-digestion and pre-digestion spikes 
was acceptable, however recovery of the pre-digestion spikes for 
other ICP analytes was poor, indicating a difficulty with some 
phase of the digestion. This occurrence may be limited to the 
pre-digestion spike only, or it may be indicative of matrix 
interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Selenium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. The 
chemist noted that the detection limit was greater than the target 
PQL and stated that the graphite furnace procedure would have 
given lower detection limits . 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev . C-1, equivalent 
Required Precision: ±30 RPO 
Met Precision Requirement: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 10 µg/g 
Samples Not Meeting Target PQL: BOJY49, BOJY50, 
Maximum Sample Holding Time (RCRA) : 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Silver by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement: RPO not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Sodium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 500 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Thallium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the pre-digestion and post-digestion spikes was 
acceptable, however recovery of the pre-digestion spike for other 
analytes was poor, indicating a difficulty with some phase of the 
digestion. This occurrence may be limited to the pre-digestion 
spike only, or it may be indicative of matrix interferences in 
each of the samples. The chemist noted that the detection limit 
was greater than the target PQL and stated that the graphite 
furnace procedure would have given lower detection limits . 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used : LA-505-161, Rev . C-1, equivalent to 6010 
Required Precision: ±30 RPD 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy : 75 - 125 %Recovery 
Met Accuracy Requirement? : yes 
Target Practical Quant Limit (PQL): 100 µg/g 
Samples Not Meeting Target PQL: BOJY49, BOJY51 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time : none 
Blank Contaminated?: no 

Vanadium by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the pre-digestion and post-digestion spikes was 
acceptable, however recovery of the pre-digestion spike for other 
analytes was poor , indicating a difficulty with some phase of the 
digestion. This occurrence may be limited to the pre-digestion 
spike only, or it may be indicative of matrix interferences in 
each of the samples. 

Requ ired RCRA Procedure : SW-846, 6010A 
Procedure Used: LA-505-161, Rev . C-1, 
Required Precision: ±30 RPD 
Met Precision Requirement? : RPD not calculable 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement: yes 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: BOJY49, BOJY51 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 
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Zinc by Inductively Coupled Plasma/Atomic Emission Spectroscopy 

Procedural Anomalies/Difficulties: 
Recovery of the post-digestion spike was acceptable, however 
recovery of the pre-digestion spike was poor, .indicating a 
difficulty with some phase of the digestion. This occurrence may 
be limited to the pre-digestion spike only, or it may be 
indicative of matrix interferences in each of the samples. 

Required RCRA Procedure: SW-846, 6010A 
Procedure Used: LA-505-161, Rev. C-1, equivalent to 6010 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: no 
Target Practical Quant Limit (PQL): 50 µg/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Laser Ablation/Mass Spectrometry Screen 

Analytical data are provided in the summary data table, and the chemist's 
narrative is provided as Attachment 2. 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
not specified 
LT-506-102, Rev. 
not specified 
n/a 
not specified 
n/a 
not specified 
n/a 
not specified 
n/a 
n/a 

Total Alpha by Gas Proportional Counting 

Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: none specified 

A-0 

Procedure Used: LA-508-101, Rev. G-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: none 
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HNF-SD-WM-OP-240, Rev. 0 

Total Alpha by Gas Proportional Counting continued 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Total Beta by Gas Proportional Counting 

Procedural Anomalies/Difficulties: 
The chemist's narrative stated, "Replicate (beta) data and GEA 
data confirm that the (large) RPO for sample 21 (BOJY51) is the 
result of inhomogeneity between the sample and the duplicate." 

Required RCRA Procedure: none specified 
Procedure Used: LA-508-101, Rev. G-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: no 
Required Spike Accuracy: 75 - 125 %Recovery 
Met Accuracy Requirement?: yes 
Target Practical Quant Limit (PQL): 0.1 µCi/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): 6 months 
Samples Exceeding Max Holding Time: none 
Blank Contaminated?: no 

Strontium-89/90 by Chemical Separation/Beta Proportional Count 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none' specified 
LA-220-101, Rev. 
±30 RPO 
yes 
n/a 
n/a 
0.05 µCi/g 
none 
not specified 
n/a 
no 

0-1 

Americium-241 by Chemical Separation/Alpha Energy Analysis 

Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement: 
Target Practical Quant Limit 

none specified 
LA-953-104, Rev. 
±30 RPO 
yes 
n/a 

. n/a 
(PQL): 0.02 µCi/g 
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HNF-SD-WM-DP-240, Rev. 0 

Americium-241 by Chemical Separation/Alpha Energy Analysis, continued 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Plutonium-239/240 by Chemical Separation/Alpha Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none specified 
LA-953-104, Rev. 
±30 RPO 
yes 
n/a 
n/a 
0.02 µCi/g 
none 
not specified 
n/a 
no 

B-0 

Plutonium-238 by Chemical Separation/Alpha Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none specified 
LA-953-104, Rev. 
±30 RPO 
yes 
n/a 
n/a 
0.02 µCi/g 
none 
not specified 
n/a 
no 

Americium-241 by Garrana Energy Analysis 

Procedural Anomalies/Difficulties: none noted 

8-0 

Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev. E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
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HNF-SD-WM-DP-240, Rev. 0 

Americium-241 by Ga1t111a Energy Analysis continued 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Cesium-134 by Garrana Energy Analysis 

Procedural Anomalies/Difficulties: none noted 
Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev . E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: RPO not calculable 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): _not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Cesium-137 by Ganvna Energy Analysis 

Procedural Anomalies/Difficulties: 
For sample BOJYSl the chemist noted, "The blank shows elevated 
levels of 137Cs." However, because it is an order of magnitude 
less than the sample activity, which is near the detection limit, 
it does not appear that sample contamination during the analysis 
was a significant factor. 

Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev. E-0 
Required Precision: ±30 RPO 
Met Precision Requirement?: yes 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA): not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Cobalt-60 by Ga1t111a Energy Analysis 

Procedural Anomalies/Difficulties: 
For sample BOJYSl the chemist noted, "The (duplicate) RPO is 
consistent with first run (data presented are from the rerun). TB 
(Total Beta) data also confirm the elevated RPO is the result of 
inhomogeneity between the sample and duplicate." 

Required RCRA Procedure: none specified 
Procedure Used: LA-548-121, Rev. E-0 
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HNF-SD-WM-DP-240, Rev. 0 

Cobalt-60 by Ganvna Energy Analysis continued 
Required Precision: ±30 RPO 
Met Precision Requirement?: 
Required Spike Accuracy : 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL) : 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

no 
n/a 
n/a 
0.05 µCi/g 
none 
not specified 
n/a 
no 

Europium-152 by Ganvna Energy Analysis 

Procedural Anomalies/Difficulties : 
Requ i red RCRA Procedure: 
Procedure Used: 
Requ i red Precision : 
Met Precision Requirement?: 
Requ i red Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL) : 
Sampl es Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA) : 
Sampl es Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none specified 
LA-548-121, Rev . E-0 
±30 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
none 
not specified 
n/a 
no 

Europium-154 by Ganvna Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure : 
Procedure Used: 
Required Precision : 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none specified 
LA-548-121, Rev . E-0 
±30 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
BOJY51 
not specified 
n/a 
no 

Europium-155 by Ganvna Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement? : 

none noted 
none specified 
LA-548-121, Rev. E-0 
±30 RPO 
yes 
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HNF-SD-WH-DP-240, Rev. 0 

Europium-155 by Gamma Energy Analysis continued 
Required Spike Accuracy: n/a 
Met Accuracy Requirement?: n/a 
Target Practical Quant Limit (PQL): 0.05 µCi/g 
Samples Not Meeting Target PQL: none 
Maximum Sample Holding Time (RCRA) : not specified 
Samples Exceeding Max Holding Time: n/a 
Blank Contaminated?: no 

Radium-226 by Gamma Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time: 
Blank Contaminated?: 

none noted 
none specified 
LA-548-121, Rev. E-0 
±30 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
BOJY49, BOJY50, BOJY51 
6 months 
n/a 
no 

Antimony-125 by Gamma Energy Analysis 

Procedural Anomalies/Difficulties: 
Required RCRA Procedure: 
Procedure Used: 
Required Precision: 
Met Precision Requirement?: 
Required Spike Accuracy: 
Met Accuracy Requirement?: 
Target Practical Quant Limit (PQL): 
Samples Not Meeting Target PQL: 
Maximum Sample Holding Time (RCRA): 
Samples Exceeding Max Holding Time : 
Blank Contaminated?: 

none noted 
none specified 
LA-548-121, Rev. E-0 
±30 RPO 
RPO not calculable 
n/a 
n/a 
0.05 µCi/g 
none 
not specified 
n/a 
no 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number % % 
BOJY49 S97N000012 44.2 nJa 
BOJYSO S97N000016 84.0 n/a 
BOJY51 S97N000017 50.1 n/a 

Customer Laboratory Sample Dupllcate 
Sample Sample Result Result 
Number Number •1. •1. 
BOJY49 S97N000001 93.0 nJa 
BOJYSO S97N000002 40.0 nJa 
BOJY51 S97N000005 65.9 nJa 

Customer Laboratory First Second 
Sample Sample Result Result 
Number Number g/ml g/ml 
BOJY49 S97N000001 1.35 1.59 
BOJYSO S97N000002 1.06 1.03 
BOJY51 S97N000005 1.23 1.32 

Customer Laboratory First Second 
Sample Sample Result Result 
Number Number a/ml a/ml 
BOJY49 S97N000001 1.64 1.67 
BOJYSO S97N000002 1.10 1.15 

~OJY51 S97N000005 1.36 1.53 

Average 
Result 

% 
n/a 
n/a 
n/a 

% Water by Weight 
Direct 
Standard 
Recovery 

¾ 
96.6 
96.6 
96.6 

Reagent 
Blank 

n/a 
n/a 
n/a 

•;, Centrifuged Solids by Volume 
Direct 

Average 
Result .,,, 

n/a 
n/a 
n/a 

Average 
Result 
g/ml 
1.47 
1.05 
1.28 

Third 
Result 
a/ml 
1.68 
n/a 
n/a 

Standard 
Recovery 

% 
n/a 
n/a 
n/a 

Settled Density 
Direct 
Standard 
Recovery 

¾ 
n/a 
n/a 
n/a 

Centrifuged Density 
Direct 

Forth 
Result 
g/ml 
1.65 
n/a 
n/a 

Reagent 
Blank 

n/a 
n/a 
n/a 

Reagent 
Blank 

n/a 
n/a 
n/a 

Average 
Result 
g/ml 
1.66 
1.13 
1.45 

Duplicate Spike 
Precision Recovery 

RPD ¾ 
nla nJa 
nla n/a 
n/a n/a 

Duplicate Spike 
Precision Recovery 

RPD •;. 
nla n/a 
n/a n/a 
nla n/a 

Duplicate Spike 
Precision Recovery 

RPD •;. 
16.3 nJa 
2.9 n/a 
7.1 n/a 

Duplicate Standard 
Precision Recovery 

RPD % 
1.8 n/a 
4.4 n/a 
11.8 n/a 

Detection 
Limit 

% 
0.01 
0.01 
O.D1 

Detection 
Limit 

•;. 
0.01 
0.01 
0.01 

Detection 
Limit 

% 
n/a 
n/a 
n/a 

Reagent 
Blank 

n/a 
n/a 
n/a 

Counting 
Error 

•1. 
n/a 
n/a 
n/a 

Counting 
Error 

•;. 
n/a 
n/a 
n/a 

Counting 
Error 

•;. 
n/a 
n/a 
n/a 

Counting 
Error 

•1. 
n/a 
n/a 
n/a 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number g/ml g/ml 
BOJY49 S97N000010 <7.75E-05 n/a 
BOJYSO S97N000018 <1 .00E-05 n/a 
BOJY51 S97N000019 <1 .75E-04 n/a 

Customer Laboratory Sample Dupllcate 
Sample Sample Result Result 
Number Number pH units pH units 
BOJY49 S97N000010 7.70 n/a 
BOJYSO S97N000018 6.64 n/a 
BOJY51 S97N000019 8.03 7.99 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number Moles OH.JKg Moles OH.JKg 
BOJY49 S97N000012 9.60E-02 n/a 
BOJYSO S97N000016 1.96E-01 n/a 
BOJY51 S97N000017 1.41E-01 1.48E-01 

Total Dissolved Solids. Gravimetric 
Direct 

Average 
Result 
g/ml 
n/a 
n/a 
n/a 

Average 
Result 

pH units 
n/a 
n/a 

8.01 

Average 
Result 

Standard 
Recovery 

.,,. 
n/a 
n/a 
n/a 

pH Direct 
Direct 
Standard 
Recovery 

¾ 
100.1 
100.1 
100.1 

Caustic Demand 
Direct 
Standard 
Recovery 

Moles OH.JKg ¾ 
n/a 100.6 
n/a 100.6 

1.44E-01 100.6 

Reagent 
Blank 
g/ml 
n/a 
n/a 
n/a 

Reagent 
Blank 

pH units 
n/a 
n/a 
n/a 

Reagent 
Blank 

Moles OH.JKg 
<4.20E+01 
<4.20E+01 
<4.20E+01 

Duplicate Spike 
Precision Recovery 

RPO ¾ 
rJa n/a 
rJa n/a 
rJa n/a 

Oupllcate Spike 
Precision Recovery 

RPO ¾ 
rJa nla 
rJa n/a 
0.5 n/a 

Oupllcate Spike 
Precision Recovery 

RPO ¾ 
rJa n/a 
rJa n/a 
4.8 n/a 

Detection 
Limit 
g/ml 

7.75E-05 
1.00E-05 
1.75E-04 

Detection 
Umlt 

pH units 
0.01 
0.01 
0.01 

Detection 
Limit 

Moles OH.JKg 
3.SOE-02 
9.30E-02 
6.40E-02 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/g ua/g 
BOJY49 S97N000012 <4.51E-01 nJa 
BOJYSO S97N000016 <4.16E-01 n/a 
BOJY51 S97N000017 <5.82E-01 <5.39E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number UQ/Q UQ/Q 
BOJY49 S97N000012 2.91E+03 n/a 
BOJYSO S97N000016 7.74E+02 n/a 
BOJY51 S97N000017 1.19E+03 1.07E+03 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/g ua/g 
BOJY49 S97N000012 1.12E+03 n/a 
BOJYSO S97N000016 3.14E+03 n/a 
BOJY51 S97N000017 2.75E+03 2.85E+03 

Cyanide Water Dlstlliatlon 
Direct 

Average Standard 
Result Recovery 
ua/g "!. 
n/a 81.6 
n/a 81.6 
n/a 81 .6 

TIC by Acld/Coulometry 
Direct 

Average Standard 
Result Recovery 
ua/Q ¾ 
n/a 100.5 
n/a 100.5 

1.13E+03 100.5 

Reagent 
Blank 
ua/g 

<1 .10E-02 
<1 .10E-02 
<1 .10E-02 

Reagent 
Blank 
UQ/Q 

2.10E+OO 
2.10E+OO 
2.10E+OO 

TOC by Persulfate/Coulometry 
Direct 

Average Standard Reagent 
Result Recovery Blank 
ua/g ¾ ua/g 
n/a 95.0 1.45E+01 
n/a 95.0 1.45E+01 

2.80E+03 95.0 1.45E+01 

Duplicate Spike 
Precision Recovery 

RPO ¾ 
rJa n/a 
rJa n/a 
rJa 85.4 

Duplicate Spike 
Precision Recovery 

RPO ¾ 
rJa n/a 
rJa n/a 

10.6 95.8 

Duplicate Spike 
Precision Recovery 

RPO ¾ 
n/a n/a 
n/a n/a 
3.6 84.7 

Detection 
Limit 
ua/g 

4.51 E-01 
4.16E-01 
5.82E-01 

Detection 
Limit 
UQ/Q 

5.00E+OO 
5.00E+OO 
5.00E+OO 

Detection 
Limit 
UQ/Q 

4.00E+01 
4.00E+01 
4.00E+01 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/ml ua/ml 
BOJY49 S97N000010 <2.63E+OO n/a 
BOJY50 S97N000018 <2.63E+OO n/a 
BOJY51 S97N000019 <2.63E+OO <2.62E+OO 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/ml µg/ml 
BOJY49 S97N000010 6.92E+01 n/a 
BOJY50 S97N000018 8.93E+01 n/a 
BOJY51 S97N000019 6.60E+01 6.72E+01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/ml µg/ml 
BOJY49 S97N000010 <2.52E-01 n/a 
BOJYSO S97N000018 <2.52E-01 n/a 
BOJY51 S97N000019 <2.52E-01 <2.52E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/ml ua/ml 
BOJY49 S97N000010 <2.92E+OO n/a 
BOJYSO S97N000018 <2.92E+OO n/a 
BOJY51 S97N000019 <2.92E+OO <2.92E+OO 

Bromide by Ion Chromatograph 
Direct 

Average Standard Reagent 
Result Recovery Blank 
ua/ml % ua/ml 

n/a 103.7 <1 .25E-01 
n/a 103.7 <1 .25E-01 
nla 103.7 <1 .25E-01 

Chlorlde~C-Dlonex 4000/.4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
µg/ml % µg/ml 

n/a 100.6 <1 .70E-02 
n/a 100.6 <1 .70E-02 

6.66E+01 100.6 <1 .70E-02 

Fluoride~C-Dlonex 4000/.4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
ua/ml % ua/ml 

n/a 103.7 <1 .20E-02 
n/a 103.7 <1 .20E-02 
n/a 103.7 <1 .20E-02 

Nitrate by IC-Olonex 4000/4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
ua/ml % ua/ml 

n/a 100.3 <1 .39E-01 
n/a 100.3 <1 .39E-01 
nla 100.3 <1 .39E-01 

Duplicate Spike 
Precision Recovery 

RPO o/o 
n/a n/a 
n/a n/a 

. n/a 103.6 

Duplicate Spike 
Precision Recovery 

RPO % 
n/a n/a 
n/a n/a 
1.8 -121.0 

Duplicate Spike 
Precision Recovery 

RPO % 
nla n/a 
nla n/a 
n/a 100.8 

Duplicate Spike 
Precision Recovery 

RPO % 
n/a n/a 
n/a n/a 
nla 104.2 

Detection 
Limit 
ua/ml 

2.63E+OO 
2.63E+OO 
2.63E+OO 

Detection 
Limit 
ua/ml 

3.57E-01 
3.57E-01 
3.57E-01 

Detection 
Limit 
ua/ml 

2.52E-01 
2.52E-01 
2.52E-01 

Detection 
Limit 
ua/ml 

2.92E+OO 
2.92E+OO 
2.92E+OO 

Counting 
Error 

% 
n/a 
n/a 
n/a 

Counting 
Error 

% 
n/a 
n/a 
n/a 

Counting 
Error 

% 
n/a 
n/a 
n/a 

Counting 
Error 

% 
n/a 
n/a 
nla 
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CJ 
C/1 

Customer 
Sample 
Number 
BOJY49 
BOJY50 
BOJY51 

Customer 
Sample 
Number 
BOJY49 
BOJY50 
BOJY51 

Customer 
Sample 
Number 
BOJY49 
BOJY50 
BOJY51 

Laboratory 
Sample 
Number 

S97N000010 
S97N000018 
S97N000019 

Laboratory 
Sample 
Number 

S97N000010 
S97N000018 
S97N000019 

Laboratory 
Sample 
Number 

S97N000010 
S97N000018 
S97N000019 

Sample 
Result 
UQ/ml 

<2.27E+OO 
<2.27E+OO 
<2.27E+OO 

Sample 
Result 
UQ/ml 

<2.52E+OO 
<2.52E+OO 
<2.52E+OO 

Sample 
Result 
p.ig/ml 

1.11E+02 
1.23E+02 
9.34E+01 

Duplicate 
Result 
ua/ml 

n/a 
n/a 

<2.27E+OO 

Duplicate 
Result 
ua/ml 

n/a 
n/a 

<2.52E+OO 

Duplicate 
Result 
p.ig/ml 

n/a 
n/a 

9.42E+01 

Nitrite by IC-Olonex 4000/4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
UQ/ml % ug/ml 

n/a 106.4 <1.08E-01 
n/a 106.4 <1 .08E-01 
n/a 106.4 <1 .08E-01 

Phosphate-lC-Dlonex 4000/4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
UQ/ml % UQ/ml 

n/a 98.2 <1 .20E-01 
n/a 98.2 <1 .20E-01 
n/a 98.2 <1 .20E-01 

Sulfate by IC-Olonex 4000/4500 
Direct 

Average Standard Reagent 
Result Recovery Blank 
ua/ml % p.ig/ml 

n/a 102.2 <1 .38E-01 
n/a 102.2 <1 .38E-01 

9.38E+01 102.2 <1 .38E-01 

Duplicate Spike 
Precision Recovery 

RPO o/e 
n/a n/a 
n/a n/a 
n/a 99.6 

Duplicate Spike 
Precision Recovery 

RPO % 
n/a n/a 
n/a n/a 
rJa 100.4 

Duplicate Spike 
Precision Recovery 

RPO % 
n/a n/a 
n/a n/a 
0.9 67.8 

Detection Counting 
Limit Error 
ua/ml % 

2.27E+OO n/a 
2.27E+OO n/a 
2.27E+OO n/a 

Detection Counting 
Limit Error 
ua/ml % 

2.52E+OO n/a 
2.52E+OO n/a 
2.52E+OO n/a 

Detection Counting 
Limit Error 
µg/ml % 

2.90E+OO n/a 
2.90E+OO n/a 
2 .90E+OO n/a 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ua/g ua/g 
BOJY49 S97N000011 1.66E+03 n/a 
BOJY50 S97N000020 5.73E+03 n/a 
BOJY51 S97N000021 2.03E+03 1.61E+03 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µg/g µg/g 
BOJY49 S97N000012 <9.40E-02 n/a 
BOJY50 S97N000016 3 .88E-01 n/a 
BOJY51 S97N000017 3.42E-01 3.46E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number LJQlg µgig 
BOJY49 S97N000011 2.79E+04 n/a 
BOJY50 S97N000020 9 .29E+03 n/a 
BOJY51 S97N000021 9 .15E+03 7.97E+03 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µgig µgig 
BOJY49 S97N000011 <8.56E+01 n/a 
BOJY50 S97N000020 <1 .74E+01 n/a 
BOJY51 S97N000021 <8.35E+01 <8.61E+01 

Uranium by Phosphorescence 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
µg/g ¾ ua/g 
n/a 98.3 4.11E+OO 
n/a 98.3 4.11E+OO 

1.82E+03 98.3 4.11E+OO 

Mercury by CVAA (Perkin Elmer) 
Direct 

Average Standard Reagent 
Result Recovery Blank 
µgig ¾ µgig 
n/a 100.0 <3.00E-03 
n/a 100.0 <3.00E-03 

3.44E-01 100.0 <3.00E-03 

Aluminium -ICP-Acld Digest 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
ucilg % ualg 
n/a 94.6 <5.00E-02 
n/a 94.6 <5.00E-02 

8.56E+03 94.6 <5.00E-02 

Antimony -ICP-Acld Digest 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
µg/g % µgig 
n/a 95.4 <6.00E-02 
n/a 95.4 <6.00E-02 
n/a 95.4 <6.00E-02 

Duplicate Spike Detection 
Precision Recovery Limit 

RPO ¾ ua/g 
n/a n/a 5.30E-02 
n/a n/a 5.40E-02 

23.1 n/a 5.10E-02 

Duplicate Spike Detection 
Precision Recovery Limit 

RPO ¾ ualg 
n/a n/a 9.40E-02 
n/a n/a 8 .00E-02 
1.2 81 .6 1.27E-01 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO ¾ ¾ 
n/a n/a n/a 
n/a n/a n/a 
13.8 -8.11 99.0 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO o/o ¾ 
n/a n/a n/a 
n/a n/a n/a 
n/a 71 .11 100.7 

Instrument 
Uncertainty 
Relative¾ 

3.4 
3.3 
3.5 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Detection 
Limit 
ualg 

7.13E+01 
1.45E+01 
6.96E+01 

Detection 
Limit 
ucilg 

8.56E+01 
1.74E+01 
8.35E+01 
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Customer 
Sample 
Number 
BOJY49 
BOJYSO 
BOJY51 

Customer 
Sample 
Number 
BOJY49 
BOJYSO 
BOJY51 

Customer 
Sample 
Number 
BOJY49 
BOJYSO 
BOJY51 

Customer 
Sample 
Number 
BOJY49 
BOJYSO 
BOJY51 

Laboratory 
Sample 
Number 

S97N000011 
S97N000020 
S97N000021 

Laboratory 
Sample 
Number 

S97N000011 
S97N000020 
S97N000021 

Laboratory 
Sample 
Number 

S97N000011 
S97N000020 
S97N000021 

Laboratory 
Sample 
Number 

S97N000011 
S97N000020 
S97N000021 

Sample Duplicate 
Result Result 
1.1alg uala 

<1 .43E+o2 rJa 
<2.90E+01 rJa 
<1 .39E+o2 <1.43E+o2 

Sample Duplicate 
Result Result 
1.1glg µgig 

1.13E+03 rJa 
2.30E+03 rJa 
1.96E+03 1.73E+03 

Sample Duplicate 
Result Result 
1,1glg ualg 

<7.13E+OO rJa 
<1.45E+OO rJa 
<6.96E+OO <7.17E+OO 

Sample Duplicate 
Result Result 
uala uala 

<7.13E+OO rJa 
6.37E+OO rJa 
8.79E+OO 7.81 E+OO 

Arsenic -lCP-Acld Digest 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 

IJQIQ % µgig 
rJa 101 .8 <1 .00E-01 
rJa 101 .8 <1 .00E-01 
rJa 101 .8 <1 .00E-01 

Barium -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
µgig % 
rJa 95.8 
rJa 95.8 

1.84E+03 95.8 

Berytllum -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
ualg % 
rJa 104.2 
rJa 104.2 
rJa 104.2 

Cadmium -ICP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 

UQIQ % 
rJa 95.0 
rJa 95.0 

8.30E+OO 95.0 

Preparation 
Blank 
ualg 

<5.00E-02 
<5.00E-02 
<5.00E-02 

Preparation 
Blank 
µgig 

<5.00E-03 
<5.00E-03 
<5.00E-03 

Preparation 
Blank 
µgig 

<5.00E-03 
<5.00E-03 
<5.00E-03 

Dupllcate Spike Recovery 
Precision Predigest Postdlgest 

RPO "lo % 
nla rJa rJa 
nla rJa rJa 
nla 69.2 101 .9 

Dupllcate Spike Recovery 
Precision Predigest Postdlgest 

RPO % % 
nla rJa rJa 
nla rJa rJa 
12.5 71.2 103.7 

Dupllcate Spike Recovery 
Precision Predigest Postdlgest 

RPO % % 
nla n/a rJa 
nla rJa rJa 
n/a 83.2 101 .0 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO % % 
nla n/a n/a 
nla n/a n/a 

11 .8 81 .0 99.7 

Detection 
Limit 
1.1alg 

1.43E+02 
2.90E+01 
1.39E+02 

Detection 
Limit 
µgig 

7.13E+01 
1.45E+01 
6.96E+01 

Detection 
Limit 
µgig 

7.13E+OO 
1.45E+OO 
6.96E+OO 

Detection 
Limit 
uala 

7.13E+OO 
1.45E+OO 
6.96E+OO 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µgig µgig 
BOJY49 S97N000011 9.16E-+-01 n/a 
BOJYSO S97N000020 3.96E-+-01 n/a 
BOJY51 S97N000021 1.24E-+-02 1.11E-+-02 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µgig µgig 
BOJY49 S97N000011 1.54E-+-05 n/a 

BOJYSO S97N000020 3.02E+04 n/a 
BOJY51 S97N000021 2.38E-+-05 2.1 ?E-+-05 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number IJglg ualg 
BOJY49 S97N000011 1.75E-+-02 n/a 
BOJYSO S97N000020 1.22E-+-02 n/a 
BOJY51 S97N000021 3.25E-+-02 2.95E-+-02 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µgig uglg 
BOJY49 S97N000011 3.11 E-+-02 n/a 
BOJYSO S97N000020 6.37E-+-02 n/a 
BOJY51 S97N000021 5.97E-+-02 5.14E-+-02 

Chromium --tCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
µgig ¾ 
n/a 95.4 
n/a 95.4 

1.18E-+02 95.4 

Iron --tCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
µgig "!. 
n/a 89.4 
n/a 89.4 

2.28E.OS 89.4 

Lead --tCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
ualg ¾ 
n/a 92.6 
n/a 92.6 

3.10E-+-02 92.6 

Preparation 
Blank 
IJCflg 

<1 .00E-02 
<1 .00E-02 
<1 .00E-02 

Preparation 
Blank 
IJqlg 

<SOOE-02 
<5.00E-02 
<5.00E-02 

Preparation 
Blank 
IJglg 

<1 .OOE-01 
<1 .00E-01 
<1 .00E-01 

Manganese --tCP-Acld Digest 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
uglg ¾ µgig 
n/a 93.4 <1.00E-02 
n/a 93.4 <1 .00E-02 

5 .56E-+-02 93.4 <1 .00E-02 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO •1. ¾ 
nla n/a n/a 
n/a n/a n/a 

11 .1 77.6 100.6 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO ¾ ¾ 
n/a n/a n/a 
n/a n/a n/a 
9.2 -10400 88.2 

Dupllcate Spike Recovery 
Precision Predigest Postdlgest 

RPO ¼ ¾ 
n/a n/a n/a 
n/a n/a n/a 
9.7 78.0 100.2 

Duplicate Spike Recovery 
Precision Predigest Postdlgest 

RPO ¾ ¾ 
n/a n/a n/a 
n/a n/a n/a 
14.9 62.0 100.1 

Detection 
Limit 
ualg 

1.43E-+-01 
2.90E+OO 
1.39E-+-01 

Detection 
Limit 
1.1glg 

7.13E-+-01 
1.45E-+-01 
6.96E-+-01 

Detection 
Limit 
ualg 

1.43E-+-02 
2.00E-+-01 
1.39E-+-02 

Detection 
Limit 
µgig 

1.43E-+-01 
2.90E+OO 
1.39E-+-01 
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Customer Laboratory Sample 
Sample Sample Result 
Number Number µgig 
BOJY49 S97N000011 6.97E+01 
BOJY50 S97N000020 3.38E+01 
BOJY51 S97N000021 1.13E+02 

Customer Laboratory Sample 
Sample Sample Result 
Number Number UQlg 
BOJY49 S97N000011 <1.43E+o2 
BOJY50 S97N000020 <2.90E+o1 
BOJY51 S97N000021 <1.39E+o2 

Customer Laboratory Sample 
Sample Sample Result 
Number Number UQlg 
BOJY49 S97N000011 <1 .43E+01 
BOJY50 S97N000020 <2.90E+OO 
BOJY51 S97N000021 <1 .39E+01 

Customer Laboratory Sample 
Sample Sample Result 
Number Number µgig 
BOJY49 S97N000011 2.19E+02 
BOJY50 S97N000020 3.11 E+o2 
BOJY51 S97N000021 2.90E+o2 

Duplicate 
Result 
µgig 
nla 
nla 

1.16E+02 

Duplicate 
Result 
UQlg 
nla 
n/a 

<1 .43E+o2 

Duplicate 
Result 
µgig 
n/a 
n/a 

<1.43E+01 

Duplicate 
Result 
µgig 
nla 
nla 

2.24E+02 

Nickel -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
U!Jlg % 
nla 98.2 
n/a 98.2 

1.15E+02 98.2 

Selenium -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
µgig % 
n/a 91 .6 
n/a 91.6 
n/a 91 .6 

Sliver -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
µgig % 
nla 96.9 
nla 96.9 
n/a 96.9 

Sodium -lCP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
ualg % 
n/a 96.6 
n/a 96.6 

2.57E+02 96.6 

Preparation Duplicate 
Blank Precision 
UQlg RPO 

<2.00E-02 n/a 
<200E-02 n/a 
<2 OOE-02 2.6 

Preparation Duplicate 
Blank Precision 
µgig RPO 

<1 .00E-01 n/a 
<1 .00E-01 n/a 
<1 .00E-01 n/a 

Preparation Duplicate 
Blank Precision 
µgig RPO 

<1 .00E-02 n/a 
<1 .00E-02 n/a 
<1 .00E-02 n/a 

Preparation Duplicate 
Blank Precision 
ualg RPO 

<1 .00E-01 n/a 
<1 .00E-01 n/a 
<1 .00E-01 25.7 

Spike Recovery 
Predigest Postdlgest 

o/o % 
n/a n/a 
nla nla 

83.2 100.2 

Spike Recovery 
Predigest Postdlgest 

% % 
nla n/a 
n/a n/a 

55.6 97.4 

Spike Recovery 
Predigest Postdlgest 

% % 
n/a n/a 
nla n/a 

68.1 82.1 

Spike Recovery 
Predigest Postdlgest 

% % 
nla n/a 
n/a nla 

73.6 101 .1 

Detection 
Limit 
µgig 

2.85E+01 
5.BOE+OO 
2.78E+01 

Detection 
Limit 
µgig 

1.43E+o2 
2.90E+01 
1.39E+02 

Detection 
Limit 
ualg 

1.43E+01 
2.90E+OO 
1.39E+01 

Detection 
Limit 
UQlg 

1.43E+02 
2.90E+01 
1.39E+02 

:::r: z ,, 
I 

en 
0 
' :E 
~ 

I 

0 
-0 

I 

N 
~ 
9 
:0 
m 
:< 
0 



i 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ualg µgig 
BOJY49 S97N000011 <2.85E+o2 n/a 
BOJY50 S97N000020 <5.80E+01 n/a 
BOJY51 S97N000021 <2.78E+o2 <2.S7E+o2 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number µgig µgig 
BOJY49 S97N000011 < 7.13E+o1 n/a 
BOJY50 S97N000020 <1 .45E+01 n/a 
BOJY51 S97N000021 <6.96E+o1 <7.17E+o1 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number ualg µgig 
BOJY49 S97N000011 7.87E+02 n/a 
BOJY50 S97N000020 1.20E+03 n/a 
BOJY51 S97N000021 1.56E+03 1.31 E+03 

Thallium -ICP-Acld Digest 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
ualg ¾ µgig 
n/a 90.2 <2.00E-01 
n/a 90.2 <2.00E-01 
n/a 90.2 <2.00E-01 

Vanadium -ICP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
UQlg ¾ 
n/a 95.2 
n/a 95.2 
n/a 95.2 

Zinc -ICP-Acld Digest 
Acid Digest 

Average Standard 
Result Recovery 
ualg ¾ 
n/a 88.6 
n/a 88.6 

1.44E+03 88.6 

Preparation 
Blank 
ualg 

<5.00E--02 
<5.00E--02 
<5.00E-02 

Preparation 
Blank 
1,1glg 

<1 .00E--02 
<1 .00E--02 
<1 .00E--02 

Duplicate 
Precision 

RPO 
n/a 
n/a 
n/a 

Duplicate 
Precision 

RPO 
n/a 
n/a 
n/a 

Duplicate 
Precision 

RPO 
n/a 
n/a 
17.4 

Spike Recovery 
Predigest Postdlgest 

e;. ¾ 
n/a n/a 
n/a n/a 

77.8 99.1 

Spike Recovery 
Predigest Postdlgest 

¾ ¾ 
n/a n/a 
n/a n/a 

82.0 99.9 

Spike Recovery 
Predigest Postdlgest 

¾ ¾ 
n/a n/a 
n/a n/a 

40.6 93.1 

Detection 
Limit 
ualg 

2.85E+02 
5.80E+01 
2.78E+02 

Detection 
Limit 
1,1glg 

7.13E+01 
1.45E+01 
6.96E+01 

Detection 
Limit 
ualg 

1.43E+01 
2.90E+OO 
1.39E+01 
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HNF-SD-WM-DP-240, REV. 0 

Laser Ablation/Mass Spectrometry 
Anal)'tical Results . 

ELEMENT ATOMIC ISOTOPIC S97N000016 S97N000017 
SYMBOL MASS ABUNDANCE cone. (µgig) cone. (µgig) 

Li 7 0.925 43 27 
Be 9 1 l.9 l.O 
B 10 0.199 440 320 
B 11 0.801 450 340 
Na 23 1 1400 3700 
Mg 24 0.79 520 640 
Mg 25 0.1 520 790 
Mg 26 0.11 580 780 
Al 27 1 33000 15000 
Si 28 0.922 7400 8100 
p 31 l 320 160 
s 34 0.042 300 220 

Ca 44 0.028 7100 5900 
Ti 48 0.737 980 820 
Ti 49 0.055 900 770 
V 51 1 73 73 
Cr 52 0.838 300 410 
Cr 53 0.095 290 330 
Mn 55 I 4200 1900 
Fe 57 0.0214 200000 240000 
Co 59 1 18 20 
Ni 60 0.264 170 150 
Ni 61 0.0116 180 130 
Ni 61 0.0371 210 150 
Cu 63 0.691 330 400 
Zn 64 0.489 4300 3000 
Cu 65 0.309 330 410 
Zn 66 0.278 4400 2900 
Zn 68 0.186 4200 3000 
As 75 1 15 10 

Fhslon Producu (not hotopicallv corrected): 
Rb 85 na 0.4 0.4 
Sr 88 na 98 61 
y 89 na 3.9 2.1 

Zr. Sr 90 na 24 20 
Zr 91 na 8 6 

Zr.Mo, Nb 92 na 14 9 
Nb.Mo.Zr 93 na 3.3 3.0 

Mo. Zr 94 na 13 10 
Mo 95 na 2 3 

Mo, Ru, Zr 96 na 6 5.0 
Mo 97 na 2 2 
Mo 98 na 3.6 3.4 

Tc, Ru 99 na 0.5 0.3 
Ru, Mo 100 na l.9 2.0 

Ru 101 na 3 3 
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HNF-SD-WM-DP-240, REV. 0 

Analytical Results, continued 
ELEMENT ATOMIC ISOTOPIC S97N000016 S97N000017 
SY.MBOL MASS ABUNDANCE cone. (µgig) cone. (µgig) 

Ru,Pd 102 na 2.9 2.5 
Rh 103 na 1.3 1.5 

Pd, Ru 104 na 2.0 1.5 
Pd 105 na 0.3 0.4 
Pd 106 na 0.8 0.6 
Ag 107 na 0.3 0.9 
Pd 108 na : 0.2 0.3 
Ag 109 na 0.2 0.7 
Cd 110 na 2.5 1.5 
Cd 111 na 3 2 
Cd 112 na 6.5 3.5 
Cd 113 na 2.6 1.4 
Cd 114 na 7.3 4. l 
In 115 na 0.4 0.3 
Sn 116 na 15 8 
Sn 117 na 7 4 
Sn 118 na 22 13 
Sn 120 na 30 17 
Sb 121 na 16 12 
Sb 123 na 13 9 
Ba 134 na 170 56 

Ba, Cs 135 na 570 120 
Ba 136 na 760 230 

Ba,Cs 137 na 1000 250 
Ba 138 na 2100 1100 
La 139 na 7.7 4.5 
Ce 140 na 9 6.7 
Pr 141 na 5.5 4.1 

Nd, Cc 142 na 6.7 4.3 
Nd 143 na 4 3 
Nd 144 na 5 4 
Nd 145 na 4 2 

Nd,Sm 146 na 3 2 
Sm 147 na 2 1.3 

Sm.Nd 148 na l 1 
Sm 149 na 0.1 0.1 

Sm.Nd 150 na 1.6 1.3 
Eu,Sm 151 na 0.3 0.1 

Sm 152 na 0.7 0.6 
Eu 153 na 0.4 0.3 
Sm 154 na 0.3 0.3 
Gd 155 na 0.3 0.2 

Other isotopically corrected botopes: 

Hf 179 0.138 0.7 0.2 
Hf 180 0.351 0.9 0.2 
w 182 0.263 12 9.0 
w 183 0.143 15 8.2 
w 184 0.307 12 8.8 
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HNF-SO-WM-OP-240, REV. 0 

Analytical Results, continued 
ELEMENT ATOMIC ISOTOPIC S97N000016 S97N000017 
SYMBOL MASS ABUNDANCE cone. (µgig) cone. (µgig) 

w 186 0.286 12 8.7 
Hg 198 0.102 3.7 1.6 
Hg 199 0.169 3.4 1.6 
Hg 200 0.231 2.7 1.5 
Hg 201 0.132 3.3 1.5 
Hg 202 0.297 2.4 1.6 
11 205 0.705 0.5 0.3 
Pb 206 0.241 700 640 
Pb 207 0.221 650 570 
Pb 208 0.524 610 620 
Bi 209 I 0.3 0.3 

Actinides (not lsotoplcally corrected): 
Th 232 na <0.1 0.2 
u 234 na 2.8 0.6 
u 235 na 340 77 
u 236 na 23 7.1 
Np 237 na 0.1 0.1 
u 238 na 27000 5800 
Pu 239 na 63 45 
Pu 240 na 4.8 6.0 
Pu 241 na 1.0 1.1 

Pu 242 na <0.1 0.1 
Cm 248 na 0.2 <0.1 
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Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number uCUg uCUq 
BOJY49 S97N000011 4.20E-01 n/a 
BOJY50 S97N000020 1.22E+OO n/a 
BOJY51 S97N000021 1.69E+OO 1.56E+OO 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number uCUg uCUg 
BOJY49 S97N000011 1.26E+01 n/a 
BOJY50 S97N000020 6.33E+OO nla 
BOJY51 S97N000021 1.96E+01 1.43E+01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number uCUg µCUg 
BOJY49 S97N000011 1.30E+OO n/a 
BOJY50 S97N000020 1.53E+OO nla 
BOJY51 S97N000021 1.68E+OO 1.49E+OO 

Alpha of Digested Solid 
Acid Digest 

Average Standard 
Result Recovery 
uCUq ¾ 
n/a 96.0 
n/a 96.0 

1.63E+OO 96.0 

Beta of Solid Sample 
Acid Digest 

Average Standard 
Result Recovery 
IJCUg ¾ 
n/a 103.0 
nla 103.0 

1.70E+01 103.0 

Preparation 
Blank 
uCUq 

<4.68E-04 
<4.68E-04 
<4.68E-04 

Preparation 
Blank 
uCUg 

2.60E-02 
2.60E-02 
2.60E-02 

Strontlum.a9/90 High Level 
Acid Digest 

Average Standard Preparation 
Result Recovery Blank 
µCUg ¾ uCUg 
nla 89.9 1.00E-03 
nla 89.9 1.00E-03 

1.59E+OO 89.9 1.00E-03 

Duplicate Spike 
Precision Recovery 

RPD ¾ 
n/a n/a 
n/a n/a 
8.0 114.1 

Duplicate Spike 
Precision Recovery 

RPD ¾ 
n/a nla 
n/a nla 

31.3 105.4 

Duplicate Carrier 
Precision Recovery 

RPD ¾ 
n/a 90.7 
n/a 89.0 
12.0 92.1 

Detection 
Limit 
uCUq 

1.00E-03 
1.00E-03 
1.00E-03 

Detection 
Limit 
uCUg 

5.00E-03 
5.00E-03 
5.00E-03 

Detection 
Limit 
uCUq 

1.00E-03 
1.00E-03 
1.00E-03 

Counting 
Error 

¾ 
2.8 
1.7 
1.4 

Counting 
Error 

¾ 
0.4 
0.6 
0.3 

Counting 
Error 

¾ 
1.0 
0.9 
0.8 

I z 
-n 

I 

en 
0 

~ 
~ 

I 

0 
-0 

I 

~ p 
:0 m 
:< 
0 



/ 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number 1-1CUg 1-1CUg 
BOJY49 S97N000011 2.04E-01 n/a 
BOJY50 S97N000020 4.90E-01 n/a 
BOJY51 S97N000021 7.98E-01 7.16E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number 1-1Cl/g 1-1Cl/g 
BOJY49 S97N000011 4.76E-02 n/a 
BOJY50 S97N000020 9.82E-02 n/a 
BOJY51 S97N000021 1.66E-01 1.55E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number uCUg uCl/q 
BOJY49 S97N000011 2.25E-01 n/a 
BOJY50 S97N000020 8.03E-01 n/a 
BOJY51 S97N000021 1.02E+OO 9.04E-01 

Customer Laboratory Sample Duplicate 
Sample Sample Result Result 
Number Number 1-1CUg 1-1Cl/g 
BOJY49 S97N000011 2.21E-01 n/a 
BOJY50 S97N000020 4.90E-01 n/a 
BOJY51 S97N000021 8.75E-01 8.19E-01 

Am-241 by Extraction 
Acid Digest 

Average Standard 
Result Recovery 
1-1Cl/g ¼ 
n/a 97.1 
n/a 97.1 

7.57E-01 97.1 

Pu-238 by Ion Exchange 
Acid Digest 

Average Standard 
Result Recovery 
1-1Cl/g •;. 

n/a n/a 
n/a n/a 

1.61 E-01 n/a 

Preparation 
Blank 
1-1CUg 

<1 .52E-02 
<1 .52E-02 
<1 .52E-02 

Preparation 
Blank 
1-1CUg 

<1 .04E-02 
<1 .04E-02 
<1 .04E-02 

Pu-239/240 by TRU-SPEC Resin 
Acid Digest 

Average Standard 
Result Recovery 
uCl/q •;. 

n/a 97.3 
nla 97.3 

9.62E-01 97.3 

Amerlclum-241 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
LJCl/g •;. 

n/a n/a 
n/a n/a 

8.47E-01 nla 

Preparation 
Blank 
µCl/g 

<1.04E-02 
<1 .04E-02 
<1 .04E-02 

Preparation 
Blank 
uCl/q 

<2.37E-02 
<2.37E-02 
<2.76E-02 

Duplicate Tracer 
Precision Recovery 

RPO •;. 
n/a 97.5 
n/a 99.9 

10.8 97.1 

Duplicate Spike 
Precision Recovery 

RPO •;. 
n/a n/a 
n/a n/a 
6.9 n/a 

Duplicate Tracer 
Precision Recovery 

RPO e;. 
n/a 99.7 
n/a 94.9 
12.1 98.9 

Duplicate Spike 
Precision Recovery 

RPO •;. 
n/a n/a 
n/a n/a 
6.6 n/a 

Detection 
Limit 
1-1CUg 

2.70E-02 
4.20E-02 
8.10E-02 

Detection 
Limit 
1-1Cl/g 

1.SOE-02 
4.00E-02 
6.20E-02 

Detection 
Limit 
µCUg 

1.SOE-02 
4.00E-02 
6.20E-02 

Detection 
Limit 
µCl/g 

n/a 
n/a 
n/a 

Counting 
Error 

e;. 
2.1 
1.7 
1.8 

Counting 
Error 

•;. 
3.2 
2.2 
2.5 

Counting 
Error 

•;. 
1.8 
1.3 
1.4 

Counting 
Error 

•;. 
43.5 
15.2 
11.9 

:I: z ,, 
I 

CJ) 
0 

~ 
s::: 

I 

0 
iJ 

I 

~ 
0 

:n 
m 
:< 
0 



Customer Laboratory Sample 
Sample Sample Result 
Number Number µCUg 
BOJY49 S97N000011 <1 .13E-02 
BOJY50 S97N000020 <7.01E-03 
BOJY51 S97N000021 <1.?0E-02 

Customer Laboratory Sample 
Sample Sample Result 
Number Number µCUg 
BOJY49 S97N000011 3.82E+OO 
BOJY50 S97N000020 5.26E-01 
BOJY51 S97N000021 2.13E+OO 

Customer Laboratory Sample 
Sample Sample Result 
Number Number µCl/g 
8OJY49 S97N000011 1.13E+OO 
BOJY50 S97N000020 4.76E-01 
8OJY51 S97N000021 4.52E+OO 

Customer Laboratory Sample 
Sample Sample Result 
Number Number µCUg 
8OJY49 S97N000011 <2.51E-02 
8OJY50 S97N000020 <2.27E-02 
BOJY51 S97N000021 <4.04E-02 

Duplicate 
Result 
µCUg 

n/a 
n/a 

<1 .43E-02 

Duplicate 
Result 
µCUg 

n/a 
n/a 

1.79E+OO 

Duplicate 
Result 
µCUg 

n/a 
n/a 

2.90E+OO 

Duplicate 
Result 
µCUg 

n/a 
n/a 

<3.30E-02 

Ceslum-134 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
µCUg ¾ 

n/a n/a 
n/a n/a 
n/a n/a 

Ceslum-137 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
µCUg ¾ 

n/a 105.3 
n/a 105.3 

1.96E+OO 106.9 

Average 
Result 
µCUg 

n/a 
n/a 

Cobalt~0 by GEA 
Acid Digest 

Standard 
Recovery 

•;. 
102.4 
102.4 

3.71E+OO 101 .0 

Europlum-152 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
µCUg % 

n/a n/a 
n/a n/a 
n/a n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
µCUg RPD ¾ 

<3.01E-03 rJa n/a 
<3.01E-03 rJa n/a 
<3.35E-03 rJa n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
uCUq RPD % 

<8.88E-03 rJa n/a 
<8.88E-03 rJa n/a 
1.31 E-01 17.3 n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
µCUg RPD % 

<4 .0?E-03 rJa n/a 
<4 .0?E-03 rJa n/a 
<3.19E-03 -43 .7 n/a 

Preparation Dupllcate Spike 
Blank Precision Recovery 
µCUg RPD % 

<1 .79E-02 rJa n/a 
<1 .79E-02 rJa n/a 
<1.58E-02 rJa n/a 

Detection 
Limit 
µCUq 

1.10E-02 
7.00E-03 
1.?0E-02 

Detection 
Limit 
µCUq 
n/a 
n/a 
n/a 

Detection 
Limit 
µCUg 

n/a 
n/a 
n/a 

Detection 
Limit 
µCUg 

2.SOE-02 
2.30E-02 
4.00E-02 

Counting 
Error 

¾ 
n/a 
n/a 
n/a 

Counting 
Error 

o/. 
1.4 
4.0 
2.1 

Counting 
Error 

•;. 
2.2 
3.4 
1.1 

Counting 
Error 

o/. 
n/a 
n/a 
n/a 

:i: z 
al 
en 
CJ 

:E 
~ 

I 

CJ 
-0 

I 

~ 
0 

:n 
m 
~ 
0 



Customer Laboratory Sample 
Sample Sample Result 
Number Number 1JCUg 
BOJY49 S97N000011 <2.84E-02 
BOJY50 S97N000020 9.86E-02 
BOJY51 S97N000021 <5.66E-02 

Customer Laboratory Sample 
Sample Sample Result 
Number Number 1JCUg 
BOJY49 S97N000011 <3.21E-02 
BOJY50 S97N000020 1.55E-01 
BOJY51 S97N000021 1.06E-01 

Customer Laboratory Sample 
Sample Sample Result 
Number Number 1JCUg 
BOJY49 S97N000011 <2.19E-01 
BOJY50 S97N000020 <1.21 E-01 
BOJY51 S97N000021 <2.55E-01 

Customer Laboratory Sample 
Sample Sample Result 
Number Number µCUg 
BOJY49 S97N000011 <4.52E-02 
BOJY50 S97N000020 <2.58E-02 
BOJY51 S97N000021 <4.95E-02 

Dupllcate 
Result 
1JCUg 

nJa 
n/a 

1.13E-01 

Duplicate 
Result 
1JCUC1 

nla 
n/a 

8.81 E-02 

Duplicate 
Result 
1JCUg 

n/a 
n/a 

<2.21E-01 

Duplicate 
Result 
µCUg 

n/a 
nla 

<4.51E-02 

Europlum-154 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
1JCUg "lo 

nla nla 
n/a nla 
nJa n/a 

Europlum-155 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
UCUci "lo 

n/a n/a 
n/a n/a 

9.71E-02 n/a 

Radlum-226 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
1JCUg "lo 

nJa n/a 
n/a n/a 
n/a n/a 

AnUmony-125 by GEA 
Acid Digest 

Average Standard 
Result Recovery 
µCUg % 
n/a n/a 
n/a n/a 
n/a n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
1JCUg RPO % 

<1 .07E-02 n/a n/a 
<1 .07E-02 n/a n/a 
<1 .1 6E-02 n/a n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
1JCUci RPO % 

<9.76E-03 n/a nJa 
<9.76E-03 n/a n/a 
<1 .10E-02 18.4 n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
1JCUC1 RPO % 

<6.57E-02 n/a nJa 
<6.57E-02 n/a n/a 
<7.47E-02 n/a n/a 

Preparation Duplicate Spike 
Blank Precision Recovery 
tJCUg RPO % 

<9.71E-03 n/a nJa 
<9.71 E-03 n/a n/a 
<1.20E-02 n/a nJa 

Detection 
Limit 
1JCUg 

2.BOE-02 
nJa 

5.70E-02 

Detection 
Limit 
1JCUci 

3.20E-02 
n/a 
n/a 

Detection 
Limit 
µCUg 

2.19E-01 
1.21 E-01 
2.55E-01 

Detection 
Limit 
1JCUg 

4.52E-02 
2.58E-02 
4.95E-02 

Counting 
Error 

¾ 
n/a 

17.7 
n/a 

Counting 
Error 

¾ 
n/a 
14.5 
30.3 

Counting 
Error 

¾ 
n/a 
nla 
n/a 

Counting 
Error 

•1. 
nla 
n/a 
nla 

.I z 
-n 

I 

(/) 
0 

I 

~ 
~ 

I 

0 
-0 

I 
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~ 
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-072-01 p._., 1 or 1 

------------'-----------,,-----------------------.-----------+------"----- •rJ 

1,~Thompson 376- %0.31 ~:1~:1 T~:;:ro. rn4:._c~r o.t;OT~ ~ 
'Oject Detlpadon • _ LoaidN isM No. 
10,-N Buln Sediment Sarq,la • !'hue I 10,-N Bain 897-071 ----------------------li----------------------+-------------------- c..c, ea-tNo. Fld4LocboNNo. iMedlNor~ c..c, 

EL-1111 Hand cldi.., 1 
ioffislte Pnpeny No. BIi er I..Mlq/Air Bil No. ~ppeilTo 

. 
lll-S Laboratory WA WA 

)SSIBLE SAMPLE HAZARDSIREMAIUCS p,-yadoa "- ~ 

..._... I Lh 'fD l.{oQ/>1 ,z_j f:->1. -• i.LL,i(,,1A1,..,o/~Type.;....;.__.r_c~_--+---.P-4-...-4-~1 -:;.._a...---'--~--'--~-~-~~-_..r.,. . 
..,-V" VI\.. {)/JIit'. I No. olCoataJnu(•) / / lJj;)l I~ r1 ------------~-----~,+--.._-------+--"-+--+....-4 ..... -'---+----i----~--_.., ___ f----f----~-- ::x.i 

-W HIIMln1 utl/or Ston.. " Vollale IIJOChl ;:) II I I I 
c-> 

___________ t__,fW_$W.t;;...;;._.;;;.ea>=------'-------+:----,-----,--+----+---4----1---~--+----+-----1---4--- ~ 
S.illa(l)a , ~ 

C/l 
0 

SAMPLE ANALYSIS 

lpedol en 
~ 

::,0 

C> 
C> 

J_JY_'49_s.mp_1e_N_o. __ ..,._..,.....=-~-•-ld--+-ol--JSample_ll __ /r;---,_,._-l ~-s-~_1_~r._ .... __ ~ ; 

--------+--------i~~~_..,...a.. .......... -:....!w:::...:.;:;.::::. __ ....,. __ ,~.;._-+---...... ----+---...... ---+----+---~--4---4--- ~ 
C, --------+------~i-------+-------+----+----•----+----i----+----1----~--4---+--- ~ 

---------r--------t------4-------+---+----+---+---4---~--_..,---+----+----+---~ 

L.ABORA TORY IR,ecc:iwd By 
SECTION 

' INAL SAMPLE Di.opooal Mcu,o4 

DISPOSITION 

SPECIAL INSTRUCTIONS 

Tide 

Murix • 
- So,1 
•ledima,t 

- Sold 
•Sllldso 
• WIiier 
- Oil .,.. 
- DNmSolda 
•Onnu.,.lds _,__ 
:"' w.,. 
- u.-.i - v..,...... 
- oa.. 

= C> 

c..C> 
c..C> 
<-,j 

r--0 

I 
-0 

'---



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 897-072--02 r... 1 . r 1 

·-•Jector 
': 1.'cndy Thompson 

,Jec:t Dmpatfon 
: 10,-N Buln Sediment Sampica -Phuc I 

ccO-tNo. 
l)OT-74 

; ppedTo 
. lll-9 Labontory 

ompuy Contac1 
O&rth Duncan 

Samplin1 Location 
105-N Buin 

Fltld Lo1book No. 
EL-llt7 

Tdcphone No. 
373-738' 

1 

Projed Coonilnator 
Wciu, RL 

SAF No. 
B97-072 

Method of Shipment 
Hand delivery 

Bill or Lad1nJI Air BW No. 
NIA 

Data Turnaround 
30 Da)'I 

; pedal Handlini and/or Ston1e v ol111T1e 

...uloa.::..-~;;;;...___..:;=:;:_--------------------i~~~---+---i----1---4---l~--1---4---~--' :I: 
S..Ollau(l)a Z 

SAMPLE ANALYSIS 

Sample No. Matrix• 

JYSO Other Solid 

Sj>OQOI 
wtnri>n,.. :1 

(/) 
CJ 

:E 
~ 

I 

CJ 
-0 

I 

~ 
-------+------+------+-------+---+---+-----+--_;1----1----+---+---+---~1--~P 

CHAIN OF POSSESSION 

- 'l.aquiahcd By o.wt'iml ,·, 
,·, 

. inquiahed By o.wt'iml -, _,. 
.~ ABORATORY By 
· SECTION 

I P . AL SAMPLE ~ Mclhod 
DISPOSITION 

SPECIAL INSTRUCTIONS 
!ilrafPrlntNaima 

Till, 

Dupo.cdBy 

·- ~- - - - -----

:0 

~ 
0 

Matrix• 

s - Soll 
sa - w-., 
so - Solid 
SL -~ 
91 - 'Nola 
0 - 00 
A - Ail 
OS - OnnSolda 
DL •C.-Updo 
T -n..u. 
""1 - W'ip. 
L - Uqw1 
V •V,...tatlaa 
X - 00w 



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B97-072--03 Paac 1 o( 1 

~ 
jCobtd4r Compa111 Comad Telcpho11c No. Project Coonilllator Data Tanurollll4 

Wendy Thompson OanhDuncan 373.7315 ·wr111, RL 30 Otys 
-~ 

-
IPro ject Desi sr-Uoa ~pnn,Loc:mioa SAFNo. -

10,-N Buin Sedimmt S&mplet • Pbuc I 105-N Bain B97-07l -
<..C) 

~eeChatNo. FkU Loe book No. IMttllo4 or m.i,.... <..C) 

--...j 

EL-1:281 HIDddclivcry I 
fSh!Ppecl To IC>fl!dtePrvpcrtJNo. BID orLIIIUq/AirBmNo. ex, 

222.S Labontory NIA NIA .. 
~ 

!POSSIBLE. SAMPLE IIAZAlIDSIREMAl /~ PNMnlldoa "- L...l 

bliooctivc ~c ,.Qam 9(0rnf2 
~ 

~ . / fud/LvC~J Type of Coatalncr 
p 

No. ofC~•) /I t ~~t3/, t½'7 k: Ov\. Q_ {J,.ll ;h1 ,. J,.. = 
IS~ md/or8'orqe 1000ml 

c-, 

e:EP~ 
Volmn.e ~ 

~ 

S-im(l)il ~ 

Spodol 
en . 

C.11 SAMPLE ANALYSIS 
loolnicliono. c-" 

:x> 

N = 
= c:, 
c:, 

Sample No. Matrix. S&D1)11 Dau ~le imc 
~ 

~ 

3/1797 BOJY5f Othel'Solld d:? ?L) X 
• -i--, 

= :x> 
c-, 

= en -c:::, 
t:r:I 

SPECIAL INSTRUCTIONS Matrix. 
CHAIN OF POSSESSION S1p/Prtnt Nama - Sail .,, (I) ICP).(ct&la - 6010A(SW..«6},1Md• 7421°(CJFAA);Mcrc.sy 0 747I ·(CV},Sdccilml-7740 -

I 
IJi •Wima 

in~.JL~. o,wr,- {300 7£ /)/ o-'r11111 JJOO 
(OFM); Thalll1m- 714I • (OFM); Paocn!Mcillme; ~Solidi;~ TIC-41S.IU;pff so - loi4 

~~;· · -1.~ K · ~ l .k Ir "?!10J::r, (Soil)-IIOO; IC lwt:m • 9056; T0C • 9060; Unit IA.-; ffylroxidl l011 • ~ I ft,t,5-~ IL -Skldst = 
l-r~ ~Io¼.\ C1:,c1J\.lde-G01o; fa_Tiicic- Si !le l,; s-w:\,u+,&, '91 • Watar 

c, 

Relmquiobed~ 
, o.wnm, / ~By/ I J Dlldf1111e I 0 - Oil = ~e.c:~ <:>'"'··•·/,~· ~1r>-l d.ts;o\"~ Sol'ciSj ' A - Air --...j 

vr£cos, ~-, ~~.,.1\ c..u.i._'l'v\- 2 tJlj ~-ro'>S a.\~Q."/1<1:>~ 
OS - DNmSclidi ~ 

~linquilhed By Du/Tllllo& ~By o-Timc DL 
- ONm Uq,ada I \o-ew..) e,(l.T""'.....,0,. c;ptcw-c~r~ J l~fl C.. T - n..... 

Ill • Wp 

By °"6'1"11111 tbociwdBy o-.rr .... 'ti;i-r-0,'-lN'\) ~~~M- '10; ~~\ \J~,v__..,. L • Uquld -0 

V - v..-.,., 
X - 011w - --.....___ 

LABORATORY !R-lwdBy r.i.. -DulTlmc 
!iECTION 

FINAL SAMl'LE DupoMIM&dlod OiapcMdBy Dol.c/rimc 

DISPOSITION 

:I z ...,, 
Cf) 
0 

~ 
~ 

I 

0 
'"O 

I 

~ 
0 

:D 

~ 
0 



REQUEST FOR SAMPLE ANALYSIS (RSA) 

1. S-.,.Ori;in 

l D 5 -N ~a.<sin (_~e I 
I OD {tvea_ 

7. ~DNo. I 8. I..UanllarylJNo. 

~ 

1
4

• ac~ e.cm. +ztcJ- / {v:,f'Irf¥' fvtJ l Je,,. 373-l/739 • f's 222-S ...... IDI, Quaity ,. __ P'lln ~~.. , / 

IQ'! ou- lllt .. ,.,._ docus=• °" •a.:t11 leU£.r of Tu5>truc:. han SAP 
~ I 

Ill. ~Stmag• ~ 

0 .. n-.- ~ -&cu..u •. ~aw 
~v- · . ISouJ ' 

, •. s,.dal 7~---~"°;;Sow/ Lor. I SAP . 
~ , - . · Bf-11--(){fn 

. . 

&r:r {\\1mti in 'FI>t-1 ) do.hd , l ?.1\lf\-ll-()-r;J1114 

11: a..... Cl:ln,daana 

.a~ 
01ti.-cusos,..._. 

17.Do ........ --• -a.... .... , 

~No 

DY• (lfY-.M••:aCra.dm-, 

11.q-....,.T--ilna 

02w.a 
~ o,w.•a 

S ~ t-0 L /;i () W 

IJ I 1+, --1 ·Q a J-i= 1 c. c . I 



HNF-$O-WM-DP-24Q,. REV. 0 

REQUEST FOR SAMPLE ANALYSIS (RSA) 

t-,~~ &sen Cfu~eI) 
)GO~ 

7. 0Js1DIMl' I) No. 8. Labocmlif ll No. •• 

50 

e. Speaia S~ ,-. . www•,ta 

• No ttv ... ~ - (~~eet)) 4-0Ll .a 1) 

jiQY•• _3fil_· -=---=-.i...il'fPW~~------
8. Sped• lnatnx:dDn• (R• parunv format. holding .tlrnN. 9tD.J 

Anal~~ )?e~ ~ILDI.(9\-P LS~~7S-J 
~1--1-i Mell'ID -\o 'l=b~ , oo:M ' /c,' lq1 f oo;x11L{ ) 

115:C---Corwdb...a 

~:_~~ 
17. 0o.....-caa1n ...... wa.ca1 

-g:. (II Y-. W ·• • •_.t1••111•-111~Q 

11. ~--T__,,,. nr.. 

02w-. 
04W... 

scz: LDT./ 5:LD 



1:so, ~ 
_·r,1ar. 

Cl 6 

. . 

<r Lt, 7./)Q.i) /,.. b) 1 t) ' p:.i:prp' }iCl<l °t 0'1M'6'IJ -o,<el 

Lb/'' s~--:Ll-frJ):r't!f }mo3~ ~ 
NAO 
ONO 

"ONO~ "11 ._,.O~ "L 

IVSH) SISA 1VNV 3ldlNVS HO::I .LS3no3Y 

o 'J\3tl 'OvZ-dO-~M-OS·:3NH 
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Numatec HNF-SD-WM-DP-240, REV. 0 

Hanford Corporation 
Internal 

Memo 

From: Process Chemistry 8C510-97-003 
Phone: 373-6322 T6-09 
Date: March 12, 1997 
Subject: TEST PLAN FOR PROCESSING SEDIMENT SAMPLES FROM 105-N BASIN 

(Revision 1) 

To: G. L. Miller 7 0-~ 
cc: J. w. Chenault T6-07 

G. B. Griffin T6-12 
D. L. Hertirfit9 T6-07 
J . R. Jewett T6-07 
J. M. Kunkel T6-07 
D. S. Mantoot T6-03 
L. F. Perkins Jr. T6-14 
C. M. Seidel T6-14 
R. T. Steele T6-20 
K. S. Tollefson T6-12 
G. J. Warwick T6-12 
JFO File/LB 

This test plan describes the processing methods to support the 105-N Basin 
Sediment Disposition project for the Environmental Restoration Contractor 
(ERC). This plan will be used by the Process Chemistry group to determine 
the settled and centrifuged densities of the sediment samples . This plan 
will also provide instructions for preparing settled and centrifuged 
subsamples for analysis by the 222-S Laboratory. · 

Samples will be collected from the 105-N Basin, 1310-N Pump House Valve Pit, 
the 1314-N Waste Pump Tank, the 105-N Lift Station Pump Well, and the 
107-N Basin Recirculation Building. One or more 1 to 4-liter containers 
will be collected from each sample location. If multiple samples are 
collected from one location, the excess water will be removed and the 
remaining sample will be composited by Process Chemistry. Prior to arriving 
at 222-S Laboratory, a water sample will have been withdrawn through a 5 µm 
cartridge filter for analysis at another laboratory. The particulates 
collected on the filters will be washed into the appropriate composite 
sample by Process Chemistry. 

Assumptions implicit in this procedure are: 

• The sludge settles to a sharp layer within 24 hours, leaving 
clear water. 

• The clear water is essentially free of particulates. 
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PROCEDURE 

1.0 Combine Samples 

1.1 If multiple sample containers are transported from an individual 
sample location, remove and save the excess water and combine the 
remaining samples into one container. 

NOTE: 

1.1.1 Allow the containers to sit undisturbed overnight. 

1.1.2 For each container, remove as much water as possible by 
vacuum (i.e., slurp) without disturbing the sediment. 

1.1.3 Slurp all of the remaining water and sediment into a single 
container. 

1.2 If a filter was transported with the samples, wash as many 
particles from the filter as possible. 

1.2.1 Remove cartridge filter from the filter housing. 

1.2.2 Rinse cartridge filter with excess water collected in Step 
1.1. 

1.2.3 Add rinsate and any rema1n1ng sample in the filter housing 
to the composite sample. 

1.2.4 Package filter and filter housing for return to the 
customer. 

1.3 Allow the composite sample to sit undisturbed overnight. 

1.4 Slurp as much water as possible from the container without 
disturbing the sediment. 

The unused sample collected in this test plan is not waste and should 
not be recorded on the waste inventory sheet. The unused sample 
will be returned to the point of origin. The unused sample from 
individual sample locations should be segregated into separate 
containers. 

1.5 Collect excess water for return to the customer. 

2.0 Determine Density of Settled Sediment 

2.1 Record the tare weight (to ±0.001 g) of an appropriate number of 
uniquely labeled 50 ml centrifuge cones. 

2.2 Transfer the water and sediment from the sample container into 
the centrifuge cones. 
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2.3 Allow the sediment to settle fully. 

8C510-97- 003 

NOTE: The sediment will be assumed to have fully settled when the volume of 
sediment has not changed by 2.5 ml over a 24 hour period. 

2.4 Remove the excess water from the centrifuge cones and collect for 
return to the customer. 

CAUTION 

The dose rates of the samples will increase as water is removed. 

2.5 Verify the dose rates of the centifuge cones are within the 
appropriate radiation work permit (RWP) limits. 

2.6 Record the final volumes of the settled sediment to the nearest 
ml. 

2.7 Record the final weights of the settled sediment and centrifuge 
cones to ±0.001 g. 

2.8 Obtain photographs or videos of any layers present in the settled 
sediment. 

NOTE: If viscosity and particle size distribution analyses are required, 
the project coordinator may request a larger subsample of settled 
sediment. 

2.9 Notify project coordinator of the total volume of settled 
sediment. 

2.10 Obtain 20 ml (or an amount requested by the project coordinator) 
of well mixed sediment in a labelled vial for analyses specified 
by the project coordinator. 

3.0 Determine Density of Centrifuged Sediment 

3.1 Centrifuge the remaining sediment for roughly one hour. 

CAUTION 

The dose rates of the samples will increase as water is removed. 

3.2 Verify the dose rates of the centifuge cones are within the 
appropriate radiation work permit (RWP) limits. 

3.3 Decant the water from the centrifuge cones into labelled bottles 
for the analyses specified bGdhe project coordinator. 
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3.4 Record the final volume of the centrifuged sediment in each cone 
to the nearest ml. 

3.5 Record the final weights of the centrifuged sediment and cones to 
±0.001 g. 

3.6 Obtain photographs or videos of any layers present in the 
centrifuged sediment. 

3.7 Homogenize the sediment in the centrifuge cones using a spatula. 

3.8 Scoop the centrifuged sediment from all cones into labelled 
bottles for analyses specified by the project coordinator. 

WASTE MANAGEMENT 

The excess water from the samples will be returned to the point of origin. 
Any additions to the waste collection bottles (e.g., rinse water) will be 
recorded on the appropriate Development/Trouble Shooting Container Inventory 
Sheet per LAP-106-100 Waste Stream Fact Sheet Development and Issuance 
(Predesignation of Waste) and maintained as described in L0-110-128 Use and 
Change Trap Bottles, Wall Traps, and Waste Collection Bottles. The sediment 
collected from this test plan will be submitted for analysis by 222-S 
Laboratory. Any unused sediment will be returned to the point of origin. 

If the Letter of Instruction or other documentation indicates a listed waste 
component, solid waste material (gloves, paper, etc.) generated during the 
course of this test plan will be assumed to be mixed waste and handled as 
described in L0-100-151 Segregate and Manage Solid Laboratory Wastes. If no 
listed waste components are identified in the customer's documents, the 
solid waste material will be managed as low- level radioactive waste per 
L0-100-151. 

SAFETY 

The dose rates of the samples will likely represent the most significant 
safety concern. The sample dose rates are expected to allow RWP S-401 to be 
used for all activities described in these instructions. If the sample dose 
rate~ exceed the limitations of RWP S-401, the testing will be transferred 
to a hot cell or a special RWP will be written. The approval designators 
for this work has been determined to be "ES". 

J. F. O'Rourke, Advanced Engineer 
Process Chemistry 
Numatec Hanford Corporation 
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G~o~ordi n,ator 
222-S Production 

. ustr1a Hygiene 

Rust Federal Services of Hanford, 
Inc. 

222-S Industri Safety and Health 
Rust Federal ervices of Hanford, 

Inc. 

~s~, l:~S"OG, 
Environmental Compliance 
Rust Federal Services of Hanford, 

Inc. 
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LASER ABLATION/MASS SPECTROMETRY DATA 
FOR 105-N BASIN 
(ATTACHMENT 2) 

63 



HNF-SD -WM-DP-240, REV. 0 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 

64 



f l J .,-

HNF-SD-WM-DP-240, REV . 0 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 

65 



~ f I t 

NHC 
Numatec 

HNF-SO-WM-DP-240, REV. 0 

Hanford Corporation 
An SGN/Cogema, Inc. C~any 

From: 
Phone: 
Date: 

Analytical Technology 
372-2653 T6-5O 
April 15, 1997 

Internal 
Memo 

Subject: LASER ABLATION/MASS SPECTROMETRY DATA FOR 1O5- N BASIN SAMPLES 
(PHASE I) 

To: G. L. Miller 

cc: J. Y. Bourges 
B. A. Crawford 
C. M. Seidel 

T6-O6 

T6- O7 
T6-5O 
T6- 14 

G. L. Troyer 
W. I. Winters 
JWB File/LB 

T6- 5O 
T6-5O 

Attached is a narrative and tabulated data for the Laser Ablation/Mass 
Spectrometry analysis of recent 1O5-N Basin samples (S97NOOOO16 and 
S97NOOOO17). The data for these samples were recorded on April 1, 1997 and 
April 2, 1997 . If you have any questions regarding the results, please 
contact me at 372-2653 . 

cfP/rtR~• . 
Senior Scientist 

pad 

Attachments 
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Laser Ablation/Mass Spectrometry Analysis of 105-N Basin Samples 
Analytical Narrative 

Background 

Jon W. Ball 
Numatec Hanford Corporation 

April 13, 1997 

Laser Ablation/Mass Spectroscopy (LNMS) is an elemental/isotopic measurement technique that 
can detect most elements in the periodic table with sub-ppm detection limits. The LNMS method 
determines the abundance of elemental/isotopic constituents in a direct solid sample without the 
need for wet chemistry sample preparation. As a result, LNMS can achieve lower absolute limits 
of detection compared to solution ICP-AES and ICP-MS analysis and can avoid analyte 
contamination and loss during sample dissolution steps. 

The LA/MS system at 222-S is based on commercial instruments and subsystems including an 
Inductively Coupled Plasma/Mass Spectrometer (ICP/MS) instrument and a pulsed laser source. 
The commercial ICP/MS system consists of a VG Elemental PlasmaQuad1 II Plus. The major 
system components include the following : a laser (Nd:YAG) which produces energetic optical 
pulses suitable for ablating material from a sample; laser beam transfer and focusing optics; a 
sample ablation chamber; an ablation plume pickup and transfer line with a flowing Ar carrier gas; 
an Inductively Coupled Plasma (ICP) torch; and a Mass Spectrometer (MS). System operation is 
outlined below: 

• The ablation laser is triggered to produce an energetic optical pulse that strikes the sample 
surface. 

• The interaction of the laser pulse with the sample material causes a small plume of material 
to be ablated from the sample. 

• The plume of sample material is entrained in the carrier gas flowing over the sample and is 
carried into the transfer line. 

• The carrier gas transports the plume material from the ablation cell to the ICP torch . 

• The energetic plasma in the ICP torch dissociates ablation plume particles into atomic 
species and ionizes the resulting atoms. 

• The ionized atoms enter the MS and are analyzed to determine the number of atoms at 
each atomic weight for the sample. 

1 PlasmaQuad is a registered trademark of VG Elemental 

67 



• <.! I .\ 

HNF-SO-WM-DP-240, REV. 0 

Experimental 

LT-506-102 was used to collect the data. Data for sample S97N000017 was collected on 
04/01/97. Data for sample S97N000016 was collected on 04/02/97. Sample S97N000012 must 
undergo a rerun and is not reported here (insufficient data was collected and could not be 
reduced). The data problems for sample S97N000O 12 were not noted until the data was being 
reduced. 

The raw data is in binary format and is not available in a readable format without extensive file 
conversions. 

Five replicates for each sample were recorded. Each replicate consisted of a four mm square area 
that was raster scanned for two minutes. The data that is recorded for each sample is an average 
of the five replicates. 

Calibration of the instrument was achieved by monitoring the response collected from a certified 
glass standard (WV205). A mass response calibration curve (signal/ppm versus mass) was 
constructed and used to approximate the concentrations of the sample analytes. 

Quality Control 

L T-506-102 is not a quantitative analytical method. As a result, appropriate QC has not yet been 
established for this technique. The data provided in this report are semi-quantitative only. This 
method should be used to screen samples to determine approximate and relative isotopic 
composition, not absolute concentrations. 

Results 

The results for samples S97N0000 16 and S97N0000 17 are listed in the attached table. 
Results are reported for all masses that were detected above 0.1 ppm (100 ppb). For each mass, 
the most probable element (or elements in cases of isobaric interferences) are listed. 

For masses 7-75 amu and 179-209 amu, the concentrations were corrected for isotopic 
abundances. Therefore, the concentrations listed represent the approximate concentrations of the 
corresponding element in the samples. For some elements, concentrations were computed for 
more than one isotope. Because the values are isotopically corrected, these calculations should 
yield approximately the same concentrations. For example, it can be seen that the total Zn 
concentrations for sample S97N000017 based on the 64, 66, and 68 isotopes were determined to 
be 3000 ppm, 2900 ppm, and 3000 ppm, respectively. Another good example can be found for 
the total copper determinations based on the Cu-63 and Cu-65 isotopes. 

There are a few cases where isotopes of low abundance were used to compute total elemental 
concentrations. Because these species are present at trace levels, greater signal variance can 
occur and possibly lead to greater deviations in the element concentrations. An example of this 
can be seen in the comparison of the total chromium calculations for sample 
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S97N0000 17 using the Cr-52 and Cr-53 isotopes. The isotopic abundances for Cr-52 and Cr-53 
are 0.838 and 0.095, respectively. Even though the total Cr concentrations using these isotopes 
varied slightly (410 ppm and 330 ppm), the calculations are reasonable considering an order of 
magnitude difference in the isotopic abundances that were used . 

Since the Cu results were high for both samples (>300 ppm), it is impossible to determine if trace 
Ni-63 was present. It can be concluded, however, that Ni-63 is not present in a significant 
quantity (>10 ppm). If this were the case, the total Cu calculations based on the two Cu isotopes 
would not agree so closely. 

Masses 85-155 amu were not isotopically corrected since this region contained fission products 
as well as naturally occurring isotopes. The concentrations listed for these masses represent the 
concentrations of the individual isotopes (e.g . Sm-149) instead of the elements (such as total Sm). 
Isotopic abundance corrections are not valid unless the isotope is known to be solely natural. It 
can be assumed that the maximum fission product concentrations are approximately 5-10 ppm. 
Y-89 is likely present solely as a fission product (2-4 ppm) since it is not expected to be a natural 
or added component in the fuel or surrounding environment. A similar conclusion can be made 
for La-139 and Pr-141. Using fission product yield curves and natural isotopic subtractions, one 
can extract the fission product concentrations more accurately. Those calculations, however, 
were beyond the scope of these analyses. 

One interesting conclusion that can be argued regarding the fission products is that the Sn was 
natural. Any fission product Sn that may have been present was below the instrument detection 
limit. This conclusion can be made by comparing the responses for the Sn isotopes to their 
known isotopic abundances . For example, the concentrations in sample S97N0000 16 for the Sn-
116, 117, 118, and 120 isotopes were 15, 7, 22, and 30 ppm, respectively. The ratios 
( 116: 117 : 118 : 120) of these isotopes, normalized to mass 120, were 0 .5:0 .23 :0 .73 : 1 for sample 
S97N0000 16. The actual ratios of natural Sn isotopes ( also normalized to mass 120) are 
0.44 :0 .24 :0.74 : l . 

The actinides were not isotopically corrected either. It may be noted that the U-238 
concentrations between the two samples (S97N000O 16 and S97N00OO 17) varied by a factor of 
five . It is possible that the area of the sample scanned in sample S97N000016 contained a very 
concentrated pocket of uranium. Even though the concentrations vary, the isotopic ratios of U-
234, U-235 , and U-238 (normalized to U-238) in the two samples agreed very closely: 
0 .013:0.00086 : l (U-234 :U-235 : U-238) for sample S97N000016 and 0 .013 :0.0012 : 1 for sample 
S97N0000 17. Although LA/MS is a semi-quantitative technique, it generates very accurate 
isotopic abundance data. 

An unexpected mass was detected at 248 amu at the 0 .2 ppm level for sample S97N000016. Cm-
248 was listed as a possible isotope since it has a long half life. It is possible, however, that a 
molecular species such as an oxide formed and is responsible for the peak at mass 248 . As a 
result, the exact identity of that component of the mass spectrum is not known. 
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April 9, 1997 

Ms . Joan H . Kessner 
Bechtel Hanford Inc . 
1022 Lee Blvd . 
Richland, WA 99352 

Dear Ms. Kessner : 

Pacific Northwest National Laboratory 
Operated by Ba ttelle for the U.S. Depan r:-e m of Energy 

PACIFIC NORTHWEST NATIONAL LABORATORY ACL ANALYTICAL RESULTS 
FOR PCB ANALYSIS OF THREE 105-N BASIN SLUDGE SAMPLES 

Attached is the final report containing PCB results for three 105-N Basin samples submitted 
to the Pacific Northwest National Laboratory, Analytical Chemistry Laboratory by Rust 
Federal Services of Hanford, Inc. 

The final report includes the following: 

Results summary with narrative, 4 pages 
Attachment A, Chain of Custody 
Attachment B, Analytical Request 
Attachment C, Bench Sheets 
Attachment D. Raw Data 

If you have any questions or require clarification or assistance. please contact me at your 
earliest convenience at the number below . 

Very truly yours.' {) , t:___ . 
5~~;-tc"---f (;I )(1,J__;J ~) e-y----i 
Kristine J . Kuhl-Klinger \.__J 
Acting Manager 
Analytical Chemistry Laboratory 

KJK/bn 

Attachments 
cc: CM Seidel , RFS 

Battelle Boulevard • P.O. Box 999 • Richland. WA 99352 

Telephone (509) 372-0398 • Email kj _kuhl -klinger@pnl.gov • Fax (509) 373-9675 
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POLYCHLORINATED BIPHENYLS (PCB) ANALYSIS REPORT 

SAMPLE ANALYSIS REPORTED 

Three 105 N Basin sludge samples were analyzed for PCBs as Aroclor mixtures by the ACL Organic 
Group as specified in ASR 3866 including test instructions dated March 26, 1997. The analysis was 
performed using dual column confirmation gas chromatography/ electron capture detection 
(GC/ECD) and is the subject of this report . A cross reference of client identification to the ACL 
identification number for the pertinent samples is given in the following table. 

I Client Sample Number I ACL Sample Number I 
BOJY49/ S97N00009 97-02534 

BOJY50/ S97N00022 97-02535 

BOJY5 l/ S97N00023 97-02536 

SAMPLE DESCRIPTION , HANDLING, AND PREPARATION 

Preparation of the 105 N Basin sludge samples was performed on April 2, 1997 in a radiological 
fume hood . The preparation used was a methylene chloride/acetone solvent extraction aided by 
ultrasonication . 

Preparation Procedure 

Preparation location 
Preparation type 
Sample extract storage 

PNL-ALO-347 rev I, with modifications from the test plan "Analysis of 
Basin Sludges for Polychlorinated Biphenyls", dated March 25, 1997. 
Lab 306, 325 building 
sonication with solvent 
2° C in darkness 

ANALYSIS METHOD 

GC/ECD procedure PNL-ALO-346 rev 0, with modifications from the test plan "Analysis of 
Basin Sludges for Polychlorinated Biphenyls ", dated March 25. 1997. 

GC/ECD instrumentation HP-589011 dual on-column injection, DB-17 and DB-1701 columns 
dual ECD gas chromatograph. Property number WDl 1127 

Location Lab 325, 325 building 
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QUALITY CONTROL 

The test plan modifications were made to the procedures to allow for a more pertinent calibration and 
analysis for PCBs as Aroclor mixtures. Due to radiological issues and limited sample, the extraction 
portion of the procedure is scaled down appropriately. In addition, rather than perform a 
determination of instrument linearity using pesticides, the test plan specifies the use of an Aroclor for 
a multi-point calibration. The continuing calibration also consists of an Aroclor mixture. Quantitation 
was performed using a primary column and the secondary column was used for confirmation of 
identification. A detailed description of the specific procedure requirements is available in the test 
plan. The following summarizes the QC requirements and adherence: 

I QC Parameter I Comments I 
Target Compounds Detection levels arc based on sample siz:c and the determination of IDLs from 

multiple injections of a low standard. Met requirements 

Surrogate Recoveries Surrogate spiking was performed on all samples using TCX and DCB . No control 
limits have been established for these compounds on these matrices . A summary of 
the surrogate recoveries is provided in Table II . Surrogate recoveries were judged 
acceptable based on previous experience with similar matrices . 

Matrix Spike Recovery Aroclor 1254 spiking ( I ug) was performed at an adequate frequency, however, the 
quantity of PCB present (80-162 ug) was substantially greater than the material 
spiked. Spike recoveries could not be obtained. 

Method Blank Summary A method blank was extracted and met requirements 

Initial Detection Limit Multiple analysis of a low concentration standard. Met requirements 
Determination 

Initial Calibration Aroclor 1254 was used for calibration. Met requirements . 

Carry-over evaluation Instrument blanks were run after the highest concentration standard in the initial 
calibration and following each continuing calibration. Met requirements . 

Continuing Calibration Met requirements 
Verifications 

Laboratory bench sheets, data, and reports are maintained in the ACL/LSO records center in the 325 
building. 

RESULTS 

As shown in Table I, Aroclor 1254 was identified in all of the sludge samples. In addition, Aroclors 
1016/1242 and 1221 were observed in samples 97-02534 and 97-02536. No distinction is made 
between Aroclors 1016 and 1242 due to their similarities. Late eluting chromatographic peaks were 
observed in samples 97-02535 and 97-02536 indicating higher molecular weight material is present in 
the samples. Aroclors are present in sufficient concentration in sample 97-02534, > 10 ug/mL in the 
sample residue, to perform GC/MS confirmation. The 8.0 ml of sample residue held in reserve for 
GC/MS confirmation will be further concentrated to 0.8 ml for this analysis . Results of the GC/MS 
confirmation analysis will be provided later. 
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DISCUSSION 

Materials which eluted late in the chromatographic analysis of undiluted residues from 97-02535 and 
97-02536 interfered with the DCB surrogate. Substantial carry over of these compounds was 
observed. The method blank and 97-02534 were analyzed prior to these samples and were uneffected 
and good recoveries were obtained. The 97-02534 MS and MSD analysis were performed after 
injection of 97-02535 and 97-02536 samples. Therefore, many of the late eluting materials carried 
over and caused interference with analysis of the DCB surrogate for the MS and MSD samples as 
well. To try to identify these late eluting materials, samples 97-02535 and 97-02536 will be 
concentrated . The amount of Aroclors present in these samples may be marginal for GC/MS 
confirmation, however, a better understanding of the late eluting materials may be obtained. 

Surrogate spiking was performed on all samples using TCX and DCB. No control limits have been 
established for these compounds on these matrices . However, based on previous experience with 
similar matrices, surrogate recoveries were judged acceptable. USEPA advisory limits set at 20-
150% further indicate surrogate recoveries for these samples is acceptable. 

The RPD requirement for the matrix spike and matrix spike duplicate analysis (samples 97-02534 MS 
and MSD) was +/- 30% . Spike recovery of Aroclor 1254 was impossible to obtain for these samples 
due to the overwhelming presence of Aroclor 1254 already present in the sample. Therefore, the 
RPDs reported are representative of the differences in amount of Aroclors present in the samples, not 
the amount spiked . These RPDs represent sample handling and homogeneity variations as well as 
analytical variance. Therefore, the analytical RPD limitation of +/-30% no longer applies . 

The results indicate these samples are heterogenic . This is supported by observations made of the 
sample appearance and behavior during sample preparation. Sample 97-02534 appeared heterogenic 
and had a mixed color and texture with variable particle shape and size. Additionally, the extract 
initially produced was turbid . Exchange into hexane produced a clarified liquid with a precipitated 
residue. 

The results for Aroclors 1016/1242 and 1221 were quantitated using a single point calibration, 
whereas Aroclor 1254 used a multipoint calibration . Therefore. slight concentration variations will 
likely have a greater effect on the RPDs for Aroclors 1016/1242 and 1221 than for Aroclor 1254. In 
addition, no further attempt was made to analyze the samples at dilutions which would obtain 
responses closer to the standards . Analysis at dilutions to obtain similar responses to the standards 
for Aroclors 1016/1242 and 1221 would have subsequently overwhelmed the detector with Aroclor 
1254. This was determined to be unnecessary as the amount of Aroclors 1016/1242 and 1221 was 
minor compared to the amount of Aroclor 1254 present. Further analysis could include a multipoint 
calibration for the other Aroclors to reduce this problem. Since the responses obtained for sample 97-
0234 were similar to those for the Aroclor 1016/1242 and 1221 standards, these results best represent 
the amount of these Aroclors present. Aroclors 1016/1242 and 1221 in the MS and MSD samples are 
likely underestimated. 
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Table I, Results of 105 N Basin Sludge Analysis for PCBs 

Data File Aroclors Concentration 
Laboratory ID Sample ID Identification Detected (ug/g) RPD(II 

METHOD BLANK METHOD BLANK 04037A06.D none detected <0 .500 

97-02534 BOJY49/ S97N00009 04047A07 .D 1016/1242 21.0 96 .3 
04047A07 .D 1221 47 .0 153 
04047A07.D 1254 162 32.8 

97-02534 MS BOJY 49/ S97N00009 04037Al0 .D 1016/1 242 6.35 40.6 
04037Al0.D 1221 3.30 82.3 
04047AIO.D 1254 123 0.82 

97-02534 MSD BOJY 49/ S97N00009 04037Al 1.D 1016/1242 4 .78 55 .3 
04037Al l.D 1221 5.56 70 . 1 
04047Al 1.D 1254 80 34 .4 

97-02535 BOJYS0/ S97N00022 04037A08.D 1254 0.741 

97-02536 BOJY5 II S97N00023 04037A09.D 1016/1242 1.26 
04037A09.D 1221 1.00 
04037A09.D 1254 4.60 

(1) RPD for triplicate analysis = [(sample result - average result)/average result] * 100 

Table II, Summary of Surrogate Recoveries, Analysis of 105 N Basin Sludge for PCBs 

Data File TCX Recovery DCB Recovery 
Laboratory ID Identification (%) (%) 

METHOD BLANK 04037A06.D 89.7 88 .5 

97-02534 04037A07 .D 92 .7 98 .0 

97-02534 MS 04037Al0 .D 92.0 67 .7 

97-02534 MSD 04037Al 1.D 90 .3 38 .5 w 

97-02535 04037A08 .D 88 .6 36 .9 m 

97-02536 04037A09 .D 92 .4 30.3 (l) 

(2) Materials which eluted late in the chromatographic analysis interfered with this surrogate . The 
MS ans MSD analysis were performed after 97-02535 and 97-02536 . Many of the late eluting 
materials carried over since surrogate recoveries were obtained from undiluted samples. 
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CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Contecl/fwique11or Telephone No. 
Karty Martin/Franciska Stttn 372·2495 

SAF No. S""'f>le Origin P\.#,:hHe Ordat/Q\arge Code 
222-s 2a D87261 

Project Tltle logbook No. Ice O..•t No. 
N·Besln Sludge Serrples . n/8 
Shlpped To (lob) Method of Shlp,n.nt 811 of L'"'11nQ/Alr 811 No. 
325 PNNL 
Protocol 0 • t • T LnUn>Und Olloko Property No. 

n/e 

Sample No. lab ID . Dote Time No.IT~ Contlinor s"""'"' ,.,,.,_, ... 
80JT49 S97ll00009 so 1/2()it. 1.-ple wt. 4.4 grams 

B0JTS0 S97ll00022 so 1/20at. aea-ple wt. 1 .117 grams 

B0JT51 S97ll0002J so 1/20 111. aea-ple wt. 2.27 gr-

l'OSSIULE SAMl'll llAZAHOS/1\EMAfll(S (Uot •• known wutuJ 
MSOS Qv .. [i)No liKCIAl IN:i lflUCl IONS 

Ship 1a,rple1 to 325 lab Door 207 (Ueat Side) 
,- PNNL attention Rick T. Steele. 

I I /J 
'-..__ •. I . ,,£ ..../ I - . •/ · 

IJ;"/Jf-.tJt'I 1<.f rJ .J.I. "S,[;:..A J /.-r,11,/1, JJP,,..,,, '3/d/-l:J-10:m 
ReUnqul1hed By 

l'rinl t Sign 

~ 
Oote/Trne I\Kelwd By Print Sign~ Oote!Tlme 

' 
L ~~RT\W ?\ · x .,.<;7 /..,-m I \'v)Y,,tffY ,,_; ~-;[',, /•-~ 
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5 . HM Proper Shipl)ing Name: Radioact ive Materiel, 15 . Markinllt Applied 7. For Normal Form - i Id entify 
excepted package · empty packaging 7 · UN2910 Package Orientation 0 Liquid OGu - Physic al Form 
excepted package • instrument, or article, 7 UN2910 Gross Weight 6s olid -

~ excepted package • lim ited quentity of material 7 UN2910 Rad ioactive• LSA - OMe11I 0 Oxide excep ted package . art icles manufac tured from 7 UN2910 Type A Chemical Form - • ,___ natural or depleted uranium or natural thorium Type B G:I' Elemental 0Nitrete 
Spec ial Form. n .o ., . 7 UN2974 

~dd 11 ion al R..\M Desc . 0 Mixture - Other Low Specific Act ivity, n.0 .1. 7 UN2912 
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Rad ioacti ~terial 0 9. Placards Applied OYe1 Qsl No 
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Page 1 or_1_ Chain of Custody Number: 

BA1TELLE, PACmc NORTHWEST LABORATORIES 
ANALYTICAL CHDllSTRY LABORATORY (ACL) 

ACL CHAIN OF CUSTODY 

NB-01 

Project No. : 20063 /ED7328 Originating Technical Group: -=S~A=L...__ ____ _ 

General Sample Description: ....:.N..:.....:a:Bc:asa:..:.inu....::S.:..:alu:.::d~ge"-""Sa:::.m,.,.p""'le:-.::se-________________ _ 

Test Instruction or ASR No. (as applicable) : ~N~/A...._ __________________ _ 

Analysis Requested and/or Technical Group: ...,P-"""B""-------------------
Prep i.tethod Description: ,...;N..:.on:.:..:e.__ _______________________ _ 

ACL SAMPLE SAMPLE COMMENTS 
NmvIBER DESCRIPTION 

NIA BOJY49/Lab ID S97N00009 

NIA BOJY501Lab ID S97N00022 

NIA BOJY5 I/ Lab ID S97N00023 

-

./7 

RK<in~eQ_ 3-3147 
(signature/date) 

Original - Project File 
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Analytical Chemistry Laboratory (ACL) Analytical Services Request 
(Cover P•;e ... lnfol"IIIAtlon applicable lo all samples In series) 

(ASR) £_,; '.,µ, 
!vi.TS 

1/o-11 
Phone llSIN 

,-Requester - Plus• ~let• All Fields In Thia Section. lkilus Spec:lfled "Optional" or ASR Is a Rnhlon 

Request IO (optional):---~===:::::::----- Matrl~: _Samples vary (1pcclfy on Request P•ge) . or 

Pl<L Project ICllllber (If known): -;#06'3 c2.1l1 J rllquld: _Aqu.ous _Organic _14ultl · phulc 

\lorlt Oroar/Pkg.: mu) b.(2l~.1 . 3 
JI Solid: _Soll is1u~=- ✓sediment _Glau 

Other (specify): ______________ _ 

t& M··S1--s::;im~:1;~ .:•b.l:,n,~:mu~ 
Hold Tl- 11.equl ,..._..t: . ~one RCRA C(RCLA. jr 

c:twr (specify) : oD,t T~r]t'.2.~ot)~ 

r:-=---:,em."i™"7~;:,n--/4G;?-i'!GZ~ . .:::?M2 
TPA s~pport: _Ho, or 

Hlluto"a tio . : 

;:s;; ,._?S., .. '£".!;u1~~~~1m,,. ..... ;rr~w.":-1 

QA Plan: {HCS·Oll, or 

Other ACL QA Plan (specify) : 

Addltl~l QA Requl.......,nt2: Ho, or 

it.fmnce Ooc . : W, lf:He-cluct, 
~S?st,;!,';:r,•~~pm; 
ACl C0C 1taq•d (PHL-Al0-010): _Ho _Yu 

~~mtim~~w~~mm, 
S~la Storage RequlNmenh: 0o _Refrigerate. or 

:t~~r (specify) : ______________ _ 

~~w..g=.i!=J..~~~:~ 
0.te 5-p led ( opt Iona 1 ) : .....:,Al~/~A::..i.... ______ _ 

Tl- s-pled (optional): _,_J~/.k"-'--------

_Filter _Smear _Hehl _Organic _Othar Solids 

S<llld/_ltquld IOxtun:: _ 6.&1: 

Blologlul: _Tlnu• _Urine _fecu 

~m.c::ns-~~ 
Process 1::nowledge: . d~le lnfonnatlcn Check -List, er 

Ret.rence Doc.: ______________ _ 

!,~,..,...:CEli"l:S?i~'~tr.il:i!,rl:!'Z-1iiEAS?--if~~~ 

S&.111pl • Disposition ... 

U-.tre.ated ~lc(s): _Return _Olsl)C$e _0tore, or 

Reference Doc .: 

Prep ' d S&a,ple(s): ....:.,Olspcu _Ra turn .?s:ore, or 

Reference Doc.: 

HSIH:. ____ _ Phone: ________ _ 

Fax (optional): ________ _ 

For .ACL Use Only Do llot ~lcte This Section 

Oa!e Oellvtrtd: :3/o.1p/q1-
Ti ::,e Oel lvtred (optional) : -,Z. ' U O ,,,........_ 

~lh ,, '" '"~"~d~1 
"ei:tlved By: :J], ____ _J_ 

Rup. ACL Mgr .: f(.T Kv~hf-1(/,%< 1( 

Signature/Date: Xnc.y.1.J-,.t:'~h 
~'o!:I Group (optional) : _____________ _ 

PHL Impact Level : 

~ 
OQ Review Req'd : _ Ho . ~Y,s 

PP,c Que Date (optional): 

Prep. Due O•te (optlon•ll: 

Anal. Ou• O•te (optional): 

•/'Ir 
ASR Hinber : 3? ~(p Revision: 

S~le Group (optional): 10:SNt:ASu../ ACL Nlfflbm: 1::J-QE53'+-Ql53 ~..) 
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Analytical Chemistry Laboratory (ACL) Analytical Services Request (ASR) 
Re uest Page ... information specific to individual samples 

f. 
/ • 

ACL Number Client Sample Number Sample Description · Analyses Requested Test Name Library 
list each sa le sc arat el 

ASR Number (for ACL use only):-~=· -~~lo ______ _ Page j_ of ./-



Scope: 

Analysis of 105 N Basin Sludge for PCBs 
Effective 3/26/97 
Test Instructions 

Prepared by: Kristine Kuhl-Klinger 

The scope of work for this project is to prepare, analyze and report results 
for three (3) sludge samples from 105 N Basin for PCBs. This work will be 
conducted under full chain of custody, through to final disposition. 

All work is to be conducted in accordance with the attached Test Plan. A 
method blank and MS/MSD are required for this batch of samples. The RPO for 
the MS/MSD must fall within± 30%. The percent recovery for the MS/MSD must 
fall within 2 sigma of the established accuracy of the method. The target 
practical quantitation limit for results is 10 ppm, a lower PQL is acceptable. 
Any instances of QC failure must be irrmediately brought to the attention of 
the Project Manager. QC performance shall be discussed in the narrative . 

A QC review is required for this work and a full data deliverable package is 
to be compiled and submitted. A narrative shall accompany the results and raw 
data submitted to the PM . 

Results shall be forwarded as soon as they become available by the Project 
Manager. The full deliverable is due to the client on or before April 9, 
1997. The laboratory is therefore required to submit all chain of custody 
records, preparation sheets, raw data, results (including QC) and a narrative 
to the PM on or before 4/ 7/97. This time period shall include the technical 
review. No overtime is permitted without the express and written permission 
of the PM. 

Original sample material and all extracts will be held for 60 days following 
report submission to t he client . Thereafter, the samples and extracts shall 
be disposed of. This ~aterial shall not be corrmingled with any other 
laboratory residues in order to permit more effective final disposition. 

B00-003 
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Summ,,rv · 

'a'509 372 9052 ERC 1022 LEE 

Analys1s of Basin Sludges for Polychlorinated Biphenyls 
PNNL Technical Approach 

Er1c Hoppe 
Harch 25. 1997 

The PNNL ACL Organic Analysis Laboratories approach to analysis of PCBs in 
Basin samples is based upon existing USEPA methodologies. The only 
modifications necessary are due to the amount of sample available and 
consequently the procedure is scaled down . The modificat1ons reduce the 
initial sample size and proport1onably lower the amount of surrogate or spike 
compounds that are added . This is done in order to match the concentrations 
1n the sample to those 1n the USEPA procedures . To match the concentration of 
these compounds in the final extract . this volume is reduced as well . 

Extraction of Sludge Samples · 

E.xtract1on is performed on approximately 1 gram samples . Extractions will be 
performed 1n radiological fume hoods to the extent possible to reduce the 
complications associated with extractions performed in a glove box or remote 
handling facilities . 

Ultrasonic extraction has been chosen os the method for the sludge samples. 
It is knoY't'Tl that very non-polar species . such as PCBs . can be difficult to 
extract from materials with a great deal of surface area or organic matter . 
The sample will be solvent contacted and sonicated three times. rather than 
once as is done in the USEPA CLP or SW-846 3550 medium level methods . Once 
again. this set of samples will be extracted employing a s11ghtly reduced 
sample size of 1 to 2 grams rather than 2 grams in the USEPA SW-846 3550 
method. The USEPA CLP methods spec:ify 1 grarn in the 1988 SOW. however . no 
provision is made for medium level extractions 1n the 1991 SOW. Sodium 
sulfate is added to the sample as a drying agent followed by the addition of 1 
ug of each of the surrogate compounds TCX and DCB . Samples designated for 
spiking will have 1 ug of aroclor 1254 added . The samples will be extracted 
using a methylene chloride/acetone Cl : l) solvent mixture and subjected to high 
intensity sonication. The solvent will be removed and the extraction process 
repeated twice more. The result1ng extracts will be combined and concentrated 
to 10 ml . From the 10 ml extract. 2 ml will be removed and exchanged 1nto 
hexane. This will be used for GC/ECD ·analysis. The remaining 8 ml of solvent 
will be reirigerated and later reduced to 0.8 ml for confirmation by GC/MS 1f 
needed. 

(lloo2 

zoo~ l6Z OPI LISt CLC sos.g, 9 1 : It L619Z/C0 
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Analysis of Basin Sludges for Polyclorinated Biphenyls 

Analysis· 

As with the USEPA methods. anal_ysis w1ll be performed us1ng a dual capillary 
gas chromatograph and dual electron capture detector instrument. Th1s allows 
for simultaneous analys1s and confirmation of the Basin residue. The method 
ident1f1es and determines the concentrations of PCBs as aroclor mixtures by 
direct comparison to the 1nstrument ca ·11brat1on using authentic aroclor 
m1xtures . 

Prior to these analysis . the GC/ECD instrument will have an 1n1t1al 5 point 
· calibrat1on performed for aroclor 1254 ever a concentration range ot at least 

one order of magnitude. The quant1 tat ion co 1 umn RSO wi 11 not exceed l SX over 
the range of the 1n1t1al calibration . An instrument blanK will be run 
irM1ediately following the highest standard to access potential carry over 
contamination . Carry over will not exce~ 1.0:t. A single point calibration 
will be performed for aroclors 1016/1260 . 1221 . 1232. 1242, and 1248 at or 
near the continuing calibration standard concentration if linearity 1s 
pn!viously demonstrated using aroclor 12$4 . Immediately following the initial 
calibration. and every ten samples thereafter . a continuing calibration 
standard and cont1nu1ng cal1bration blari~ will be analyzed . Ouant1tat1on of 
samples using the in1t1al calibration wil l cont1nue as long as the RSD for the 
continuing calibration does not exceed 2St and retent1on times do not vary by 
more than +/-0 . 10 minutes from the init i al calibration for all calibration 
compounds . Another initial calibrat1on w1ll be performed when . follow1ng 
system maintenance. the quant1tation column continu1ng calibration fails . A 
~et of sample analysis will always be preceded and completed using a passir1g 
cont1nu1ng t:dlibrat.ion standr1rd . No surrogate or spH.e control criteria have 
been established for this matrix so no li mitation for re-extraction or re
analysis currently exist. 

Reff-rences· 

USEPA Contract Laboratory Program . Statement of Work of Organic Analysis . 
Hulti-Hedia. Hult1-Concentrat1on . 1988 . 

US[PA Contract Labor·aLory Program . Statement of Work of Organ1c Analysis. 
Multi-Media. Hult1-Concentration . OLHOl .8 . August 1991 . 

SW-.846 . Test Methods for Evaluating Sol i d Waste. Physical and Chemical 
Methods. Method 8082. Polychlorinated Biphenyls (PC8s) by Capillary Column Gas 

ll.JOOJ 

Page 2 of 3 
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Analysis of Basin Sludges for Polyclorinated Biphenyls 

Chromatography. rev 0 . January 1995. 

Battelle. Analyt i cal Chem1stry (ACL) Procedure Compend1um. Methods PNL-AL0-
120. 345. 346 . 347 . Analytical method for extraction and analysis of 
Pesticides/PCBs and Semivolatile compounds . 

Concurrences: 

Aoornval : 

Joan H. Kessner . BHI Program Manager 

T6Z 011 
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April 14, 1997 

Ms . Joan H . Kessner 
Bechtel Hanford Inc . 
1022 Lee Boulevard 
Richland, WA 99352 

Dear Ms. Kessner: 

Pacific Northwest National Laboratory 
Operated by Bat tclle for the U.S. Ocpart mcnt of Enerq; 

~PR 1997 
RECEIVED 

Dat;i 
Log IP 

ANALYTICAL RESULTS FOR PCB GC/MS CONFIRMATION ANALYSIS OF THREE 
105-N BASIN SLUDGE SAMPLES 

Reference l: Pacific Northwest National Laboratory ACL Analytical Results for PCB 
Analysis of Three 105-N Basin Sludge Samples . Letter report from Kristine J. 
Kuhl-Klinger to Joan H. Kessner. dated 4/ /9/97 . 

Attached please find the final report containing GC/MS confirmation results for three 105-N 
Basin samples submitted to the Pacific Northwest National Laboratory, Analytical Chemistry 
Laboratory by Rust federal Services of Hanford, Inc. This repon represents a follow-on to 
the report indentified in Reference I above . 

The final report includes the following: 

Results summary with narrative. 8 pages 
Attachment A. Raw Data 

Analysis included quantitation for Aroclor 1254 . Review of the Aroclor 1254 results 
included here indicate reasonable agreement with that from the PCB by GC/ECD results for 
the three samples originally submitted in Reference l . Additionally, the results for sample 
BOJY49, matrix spike and matrix spike duplicate agree very well with the GC/ECD analysis. 
Aroclor 1221 was detected as a TIC . 

Battelle Boulevard • P 0. Box 999 • Ri chland. WA 99352 

Telephone (509) 372-0398 • Email kj_kuhl -klinger@pnl.gov • Fax (509) 373-9675 



If you have any questions or require clarification or assistance, please contact me at your 
earliest convenience . 

Verj truly y?urs()--y , / , 

¥v~~ (1 ~(~U-- /! __ ~ --°' 
Kristine J . Kuhl-Klinger CJ 
Acting Manager, 
Analytical Chemistry Laboratory 

KJK/bn 
Attachments 

cc: C .M. Seidel , RFS 



SEMIVOLATILE ORGANIC COMPOUND ANALYSIS REPORT 

SAMPLE ANALYSIS REPORTED 
Analysis of N-Basin sludge sample extracts for confirmation of PCBs (and also semivolatile organic 
compounds) as specified in the test instructions, using gas chromatography/mass spectrometry (GC/MS) is 
the subject of this report. 

Table 1.0 
A cross reference of ACL and 
customer sample identification 

ACL Lab Number Sample ID --97-02534 S97N00009/BOJY49 

97-02535 S97N00022/BOJY50 

97-02536 S97N00023/BOJY5 l 

SAMPLE DESCRIPTION, HANDLING AND PREPARATION 
Preparation of sample extracts for SVOA was performed April 9, 1997 in the organic analysis preparation 
laboratory. The samples were originally extracted with methylene chloride and acetone for the analysis of 
PCBs using GC/ECD. A portion of the extract was retained for GC/MS confirmation . 

ANALYSIS METHOD 
GC/MS procedure 
GC/MS instrumentation 
GC/MS location 

PNL-ALO-345 rev . I 
IIP-589011/5972A GC/MS, Property II WB47238, WD25623 
Lab 325, 325 building 

QUALITY CONTROL 
The quality control (QC) features in the analytical procedure were followed as described below. The 
following lists the CLP-like forms, which are filed with the raw data, that relate to QC and summarizes the 
data and QC results. 

QC Parameter Comments 1---------------+ 
Target Compounds Detection levels are based upon the sample size. Met 

--------------+ 
requirements (see discussion). These reports are similar to 
CLP forms I B & C. 

TIC Compounds Met requirements. These reports are similar to CLP form IF. ~--_..;..--------------+ 
Surrogate Recovery No surrogate spiking was performed for the semivolatile analysis . f----=------=-------+ 
Matrix Spike Recovery No matrix spiking was performed for the semivolatile analysis . f------,-.....:.... ____ ;...._ ___ --+ 
Method Blank Summary A method blank was put through the extraction procedure and it met 

requirements. The information in Table 2 is similar to that on a CLP 
form 4B. 



DFTPP Tuning Criteria 

Initial Calibration 

Continuing Calibration 

Mass spectrometer tuning and 12 hour clock met requirements (see 
Table 2.). These reports are similar to CLP form 58. 
Met requirements. A 5 point calibration for Aroclor 1254 was 
performed in addition to the SYOA calibration. These reports are 
similar to CLP forms 68 & C. 
Met requirements. A separate Aroclor 1254 calibration standard 
(from a different source) was analyzed in addition to the 5 point 
calibration . These reports are similar to CLP form 78 & C. 

Internal Standard Compound Area 
and RT Summary 

Met requirements . These repons are similar to CLP form 8B & C. 

DATA 
The data and calibration files are archived on magnetic tape and in hard copy form in the 325 building LSO 
office files. Table 2 correlates the peninent files with the calibration and sample data. 

Table 2.0 
Analytical Sequence 

Data Date/Time Laboratory Sample Comment Date 
File ID. ID. Prepared 

6121301.d 12/13/96 16:42 DFTPP DFTPP MS tune check 12/12/96 

6121302.d 12/13/96 17:34 SSTD020 ICY 20 ng/uL initial calibration 12/ 12/96 

6121304 .d 12/ 13/96 18: 17 SSTD050 ICY 50 ng/uL initial calibration 12/12/96 

6121306.d l 2/ 13/96 21 :00 SSTD080 ICY 80 ng/uL initial calibration 12/12/96 

6121308.d l 2/ 13/96 22 :44 SSTDl20 ICY 120 ng/uL initial calibration 12/ 12/96 

6121310.d 12/14/96 00:28 SSTDl60 ICY 160 ng/uL initial calibration 12/ 12/96 

7040901 .d 04/09/97 16:48 DFTPP DFTPP MS tune check 04/09/97 

7040902 .d 04/09/97 17:39 SSTD050 CCV calibration check 04/09/97 

7040903 .d 04/09/97 18:31 ARI254 100 ng/uL. Resteck standard 04/09/97 

7040904 .d 04/09/97 19:23 ARl254 50 ng/uL. EPA standard 04/09/97 

7040905 .d 04/09/97 20 : 14 ARl254 100 ng/uL. EPA standard 04/09/97 

7040906.d 04/09/97 21 :06 ARl254 250 ng/uL. EPA standard 04/09/97 

7040907 .d 04/09/97 21 :57 ARl254 500 ng/uL. EPA standard 04/09/97 

7040908.d 04/09/97 22:49 AR\254 1000 ng/uL. EPA standard 04/09/97 

7040909.d 04/09/97 23:41 SBLK Method Blank. prep. blank 04/09/97 

7040910 .d 02/22/97 00:33 97-02536 S97N00023/BOJY 5 I sample 04/09/97 

7040911 .d 02/22/97 0 I :25 97-02535 S97N00022/BOJY50 sample 04/09/97 

7040912 .d 02/22/97 02 : 16 97-02534 S97N00009/BOJY 49 sample 04/09/97 

7040913 .d 02/22/97 03 :07 97-02534 MS sample spike 04/09/97 

7040914 .d 02/22/97 03:59 97-02534 MSD sample spike dupl. 04/09/97 
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Laboratory data is maintained as follows: 

• preparation bench sheet: tiled with data in the ACL/LSO records center 

• GC/MS data, sample report : filed with data in the ACL/LSO records center 

RESULTS 
Target Compounds: Bis(2-ethylhexyl)phthalate was found in all samples. Butylbenzylphalate was found 
in samples 97-02534 and 97-02536. PCB Aroclor 1254 was found samples 97-02534 and 97-02536 ; a 
trace amount was detected in sample 97-02535 . The PCB calibration procedure is described below. No 
target compounds were found in the method blank. 

Table 3.0 summarizes the target compound data found in the data package fonns . 

Tentatively Identified Compounds (TIC): Table 3.0 summarizes the TIC data found in the data package 
fonns. The peak area for each TIC is compared to the most closely eluting internal standard (for which the 
concentration is known) to estimate the TIC concentrations. Concentrations of Tl Cs are estimates based on 
a relative response factor of one. Identification of each TIC is made using a computerized search of the 
NIST mass spectral data base library in an attempt to match the mass spectra. Any TICs reported as 
Unknown did not have satisfactory matches with the data base. The samples and blank contained aldol 
condensation products such as 4-hydroxy-4-methyl-2-pentanone, which is to be expected since acetone 
was used in the extraction . Sample 97-02534 contained the greatest number ofTICs, which included many 
hydrocarbons, acids, esters, phosphate esters. alkyl phthalate esters, PCBs, and polychlorinated terphcnyls . 
Unfortunately, the 75,000 compound NIST mass spectral database search did not give any matches for the 
polychlorinated terphenyls, and it appears that the database does not include these compounds. No 
satisfactory library search matches were found for these compounds. Tentative identification of these is 
based on mass spectral interpretation which is described below. Polychlorinated tcrphenyls arc found in 
mixtures such as Kanechlor 500 [ 61788-33-8 ], Aroclor 5442 [ 12642-23-8], and Aroclor 5460 [ I I 126-42-
4]. Unfortunately, without comparison to a reference material. no product identification can be made. 
Biphenyl and three isomers of monochlorobipenyl were found in sample 97-02534. These compounds are 
components of Aroclor 1221 . 

MASS SPECTRAL INTERPRETATION 
Calculated molecular ion patterns for hepta-, octa- and nona-chloroterphcnyls based on naturally occurring 
carbon, hydrogen and chlorine isotopes and representative spectra arc given as follows : 
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Empirical f ormula: Cts H1C l 1 

mass % 
4 68 44. 3 
469 8 .9 
470 100. 0 
471 20. 0 
47 2 97. 0 
473 19.2 
474 52 . 5 
475 10.3 
476 17. 2 
477 3 .3 
478 3. 4 
479 0.6 
480 0 . 4 
481 0 .1 

Empirical fo rmu la : C1s H6Cl 0 

mass 'I, 

50 2 34 .3 
503 6 .9 
50 4 88 . 5 
5 05 17 . 7 
506 100.0 
507 19 . 8 
508 64.8 
509 12 . 7 
5 10 26.3 
511 5 . 1 
512 6.9 
513 1. 3 
5 14 1. 2 
515 0 .2 
516 0 . 1 

Empiri ca l fo rmul a : C1uH,,Cl o 

mass 'Ii 
536 2 6.8 
5 37 5 .4 
5 38 77 . 5 
5 39 15 . 5 
540 10 0. 0 
5 41 19. 9 
5 42 7 5 .4 
5 43 14 . 9 
5 44 3 6. 7 
5 45 7.2 
5 46 12 . 0 
5 47 2 .3 
5 48 2 . 6 
5 4 9 0 . 5 
550 0 . 4 
5 51 0 . 1 
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Figure I peak at 37.76 minutes (sample 97-02534) 
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Figure 2 peak at 38.66 minutes (sample 97-02534) 
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Figure 3 peak at 41 minutes (sample 97-02534) 

DISCUSSION 
The samples were analyzed at a sample size dilution which g ives a nominal quantitation limit of 10000 ppb 
for the semi volatile compounds, however the actual detection limit for those target analytes is much lower. 
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Using a nominal estimated detection limit of 0.5-1 .0 nanogram on-column for each compound, and based 
on the sample size and other factors, detection levels of between 500 and I 000 ppb were achieved for all 
target compounds. The nominal quantitation limit for the PCB Aroclor 1254 is much higher since this is a 
multicomponent material. Using the 50 nanogram per microliter calibration standard, the nominal 
quantitation limit is 50,000 ppb for Aroclor 1254, however as is the case with the single component SVOA 
analytes, the true minimum detectable quantity is substantially lower. Additionally, the actual quantitation 
limit for each sample is based on the sample size and final extract volume. An 8 milliliter portion of the 
extraction solvent was concentrated to 0.8 milliters. The sample aliquot size was approximately I gram 
(exact weights were used for determination of the quantitation limit and concentrations given in the data 
forms) . A five point calibration was performed for Aroclor 1254. The only standard solution of Aroclor 
1254 available, of sufficiently high concentration to prepare the entire calibration range, was an EPA 
reference material with an past due expiration date. As a check, the calibration data was compared to a 
single point standard prepared from a less concentrated Aroclor 1254 stock solution(Restek Corp.) that was 
current and had vendor supplied certifications. Both standards proved to be virtually identical. 

Initial calibration, continuing calibration, MS tuning verification, and internal standard area forms are 
found within the data package. 
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Table 3.0 Target and TIC compounds (ug/Kg) 

7040909. 7040910.d 7040911 .d 7040912 .d 
d 

Method 97 -02536 97-02535 97-02534 
Blank 

Compound CAS Reg No . RT SBLK BOJY51/ BOJY50/ BOJY49/ 
S97N00023 S97N00022 S97N00009 

Butylbenzylphthalate 85 -68-7 3300 770 

Bis(2-Ethylhexyllphthalate 117-81 -7 13000 2100 40000 

AROCLOR 1254 7800 140 160000 

Hydroperoxide, 1 -methylethyl 3031 -75-2 4.83 2200 

2-Pentanone. 123-42 -2 5 .76 91000 130000 150000 80000 
4-hydroxy-4-methyl-

Ethylbenzene 100-41 -4 6 .37 12000 

Benzene, 1,3-dimethyl - 108-38-3 6 .71 51000 

Benzene, 1,2-dimethyl- 95 -47-6 7.48 33000 

Benzene, ( 1-methylethyl) - 98-82 -8 8.48 1600 

Biphenyl 92-52 -4 18.27 4800 

1, 1 '-Biphenyl , 3-chloro - 2051 -61 -8 20. 17 21000 

1, 1 '-Biphenyl, 2-chloro- 2051 -60-7 21 .29 1700 

1, 1 ' -Biphenyl , 4-chloro- 2051 -62-9 21.42 5500 

Benzene, ( 1, 1-dimethyldecyl)- 27854-40-6 22 .11 1900 

Ethanone, 1-(2-methylphenyl) - 577 -16-2 22 .69 1800 

1, 1 ' -Biphenyl , 2,4'-dichloro- 34883-43-7 23 .12 3800 

Benzoic acid, 27798-50-1 24.14 3600 
3-1 (trimethylsilyl)oxy I· , 

1, 1 '-Biphenyl, pentachloro- 25429-29-2 28 . 19 1700 

1, 1 ' -Biphenyl, 60233-25 -2 28.25 2400 
2, 2' , 3' .4,6-Pentachloro-

1, 1 ' -Biphenyl , 68194-12-7 28.44 3000 
2,3' ,4,5 ,5 '-pentachloro-

1, 1 '-Biphenyl , 39485-83-1 28 .80 2600 
2,2 ' .4.4' ,6-Pentachloro-

1, 1 ' -Bi phenyl, 52663-60-2 29 .40 1600 
2,2' ,3,3' ,6-pentachloro -

1, 1 '-Biphenyl , 32774-16-6 30.27 4500 
3,3' .4.4' ,5,5 '-hexachloro 

Stilbene, 4-amino- (E) - 4309-66-4 31 .16 2600 

Phosphoric acid, triphenyl ester 115-86-6 31 .29 19000 

Stilbene, 4-amino- (El - 4309-66-4 31 .48 2400 
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Table 3.0 conr. 

Benzoic acid , 18001 -14-4 31 .65 4100 
2-[ (trimethylsilyl)oxy I-, 

Hexanoic acid, 2-ethyl -, 18268-70-7 31 .88 2500 
oxybis(2, 1-etha 

Benzoic acid, 18001-14-4 31 .92 5300 
2-((trimethylsilyl)oxyJ- , 

p-Heptylaniline 37529-27 -4 32 .81 1500 

1, 2-Benzenedicarboxyl ic acid, 1330-96-7 35 .78 51 00 
isodecyl o 

1,2-Benzenedicarboxylic acid , 26761 -40-0 35 .88 6200 
diisodecyl 

Unknown alkyl phthalate 36 .05 8300 

1,2-Benzenedicarboxyl ic acid , 1330-96-7 36 .13 9 300 
isodecyl o 

Phthalic acid, diisooctyl ester 1330-91 -2 36 .31 4 700 

Trimethylcarbazole + 64844-51 -5 3 7 .75 2600 
Unknown polychlorinated 
terphenyl 

Unknown polychlorinated 38.66 3900 
terphenyl 

Unknown polychlor inated 40.09 8500 
terphenyl 

Unknown polychlorinated 40.62 4100 
terphenyl 

Unknown polychlor inated 40.99 7300 
terphenyl 

Unknown polychlorinated 41 .26 8600 
terphenyl 

Unknown polychlorinated 4 2 .19 11000 
terphenyl 

Unknown polychlorinated 4 2 .47 4900 
terphenyl 
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