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TABLE 8: TECHNETIUM AND  ANIUM DETERMINATIONS (SOILS)

Technetium-99 and Uranium Determinations by ICP - Mass Spec.

sample VIAL 1D DRY DILUTION ICP/MS Tc-99, Tc-99, Tc-99, Tc-99, Tc-99, u, u,
Number NUMBER WEIGHT FACTOR Analysis ng/ml ng/g ng/g spike pCi/g, ng/ml ng/g
(a) (b) No. (eachate soil spiked recovery, %dry soil leachate soil
(c,d) (d) (c,d)

7040-81 17 1.6102 62.10 0c13r2 <0.01 <0.6 <1 10.41 680
7061-81 18 1.2282 81.42 0c13r3 0.01 1.03 17 8.34 715
5356-81 (h) 1 1.9 84.03 0c13r5 0.01 1.15 19 5.11 452
5356-82 2 1.2474 80.16 0c13ré 0.02 1.52 26 5.48 462
5356-B3 3 1.1879 84.18 0c13r8 0.05 4.72 4.16 114 N/A 5.17 458
5356-B4 4 1.8708 134.16 0c13r9,14 0.02 3.11 S3 96.75 13381
5356-85 6 N/A 100.00 0c13r11 <0.01 <1.0 N/A 0.06 7
5356-8B6 7 1.1819 84.60 0c13r13 0.04 3.83 4.18 92 N/A 4.35 387
5356-87 8 N/A 100.00 0c13r14 0.06 5.76 4.97 116 N/A 0.05 (9) 5
(i)

STD ppb  0.0494 / 0.497  N/A N/A 0c13ré 0.05 101 0.59

STD ppb  0.0988 7 0.994  N/A N/A 0c13r7 0.10 101 0.99

STD ppb  0.494 / 4.97 N/A N/A 0c13r10 0.50 101 4.97

STD ppb 0.988 / 9.94 N/A N/A 0c13r12 0.96 w 97 9.71

Sample types: mean 100

sample std. dev. 2

sample, duplicate

sample + Tc/U spike

laboratory control sample (ICF LCS-0287, no Tc or U data availabte)

procedural blank

sample + Tc/U spike, duplicate

blank + Tc¢/U spike
units of mL/g dry soil except for -BS and -B7 samples (blank/blank spike) units of mL

leachate concentration corrected for internal standard dilution (x 5.00/4.75) and preparation dilution factor
units of ng/g except -B5 and -B7 samples (blank/blank spike) units of ng
not applicable - [U] in sample leachate >> {U] of added spike
total uranium activity calculated using natural isotopic abundance for soil leachate [U] < 200 ppb: pCi = [ r0.000336/0/481

value corrected for blank contribution (0.06 ng/mL)
Sample not in this sample delivery group but reported for QC purposes.
Standards

u,
ng/g
spiked

(d)

4.21
4.97

mean
std. dev

u,
. spike
recovery,
(e)

N/A

N/A
106

X

u,
pCi/g (tot
dry soitl
(f)







Sample ID

90-6710-L-1
90-6710-L-2
90-6710-L-5

90-7060-L-1

90-7061-L-1

Sample 1D

6710-L-1
90-6710-L-2
90-6710-L-5

90-7060-L-1

90-7061-L-1

Table 9: G

Detector 1

gy Analysis of Soils

(Radionuclide activity in pCi

53944-46-A

53944-47-A

53944-29-A
53944-29-8
53944-34-A
53944-46-A

53944-47-A

Date of
Count

12-11-90

12-12-90

Detector L

12-11-90

Weight
g. Co(60)
220.10 <0.012

220.00  <0.0033
220.36 <0.012

220.46 <0.13

Weight
g. Co(60)
220.10 <0.017
220.60 <0.012
220.00 <0.012
220.36 <0.019
220.46 <0.023

Ru(106)

RU(106)

<0.
<0.12
<0.12

<0.17

<0.21

(a) Sample not in sample delivery group but reported for QC purposes.

(b) Matrix blank is an empty Large Tuna Can.
calculation of detection limit activity.

Cs(137)

Cs(137)

A mass of 220.0 g was assumed for

The one sigma uncertainty is based on counting statistics.

L1 = MPLE
L2 =
LS = BLANK

SAMPLE DUPLICATE

Detection Limit (theoretical

Cs(137) - O.u1 pCi/g
CotAN) - 0.01 pCi/g
Ru 16) - 0.11 pCi/g

defined in the QAPjP ALO-001)

Note: All "<" values are detection limits associated with each
"not detected" analysis.
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ALPHA "MAL' [S_RESULTS

The samples and their accompanying QC samples were prepared by

lure PNL-ALO-106, Acid Digestion for Preparation of Samples for
‘hemical Analysis. The digested samples were then processed by

lure PNL-ALO-460, Source Preparation for Gross Alpha Analysis, and the
's were counted in accordance with procedure PNL-ALO-461, Alpha

'ng Procedure. The sample results for solids are reported per

red sample weight (i.e. not corrected for wt % solids). Total alpha
ity was calculated using a counting efficiency factor for Pu-239. The
tion, source preparation and counting were performed in building 329

» 300 area.

A percent recovery (i.e. counting efficiency) versus total solids

was prepared for the analysis of total alpha activity for soil

as. The PNL method in procedure, PNL-ALO-460, is consistent with that
8¢ , method 9310. This method requires the use of a counting

“iciency versus total solids curve for the gross alpha analysis in water

'Tes and also is an accepted method for gross alpha analysis of soil

samples.

The blank spike had a recovery of 89%. The matrix spike and duplicate

matrix spike resulted in recoveries of 87% and 64% after curve factor
corrections. These recoveries, typical of gross alpha analysis of soil
samples, are attributed to uneven distribution of solids on the counting

Upon review of the duplicate sample results (Table 10), the relative

percent difference (RPD) is 6% and the RPD for the matrix spike and the
matrix spike duplicate samples is 27%. Total alpha results and spike
Iplicate results are within the precision limits required by the client.

There are no defined hold times for total alpha analysis.
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TABLE 10:

TOTAL ALPHA A

\LYSIS DATA

—— - — i —— = e e T e S = S - S

Total Alpha

Sample # Sample Type (pCi/qg)
90-67 3-A-la Soil 1.66
90-6708-A-2a Duplicate. 1.57
90-6710-A-la Soil 2.38
90-6710-A-3a Matrix Spike 15.40
90-6710-A-6a Dup. Mat. Spi 11.70
90-7060-A-la Soil 1.75
90-706 =-A-la Soil 2.91
90-6708-A-5a Blank ND<0O.11 =*=*
90-6708-A-4a Blank Spike 7.10

)

+/-

1 sigma
0.36
0.36
0.48
1.02
0.79
0.37
0.58

0.40

Spike
Cconc.
(pCi/g)

14.92
14.60

* Sample )t in sample :livery group but reported for QC purposes.

** Based on 0.9 g sample size.

A; roximate detection Limit = 0.1 pCi/g

One sigma uncertainties are based on propagation of mass, vol

coul in uncertainties.

ND = not detected

etric and

mean
std. dev.






















* accompanying QC samples were prepared by

tium Separation, and counted by PNL-ALO-443,
.ing. An approximately 5 gram sample aliquot was
;. After leaching and distilling, the aliquot
0.1 grams. The sample results for solids is

yle weight (i.e. not corrected for wt % solids).
\d counting were performed in building 329 in the

ike was used to determine batch yield. No other

analy. 1.

for soil analysis is 64%. All resuits and
actable activities, ther “ore relative percent
and precision results cannot be calculated.

fined for Tritium analyses.
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