





appendices are provided; one for Test Instruction, one for Chain of Custody,
Sample Analysis Request Forms and Sample Reteipt Forms, one that contains the
primary inorganic analytical di a, one that contaiﬁs the primary
radiochemistry analytical data, and one that contains the primary organic
analytical data and full CLP result forms.



CERTIFICATION STATEMENT

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

il JﬁLiqu : C?/Lzés,/ca 2

B. M. Girnespie’ - Date
200-BP-1 Project Manager
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Sample Number

B01S92
B01S94
B01S97
B01S99
BO1SB1
B01S96
BO1SB3
BO1SB7
BO1SB6
BO1SCO
BO1S70
BO1S72
BO1SB2
B( 5C2
BO1SC4
BO1SC6

I*°PLE 1:

PNL A

Sample Number

92-04¢ .
92-0466¢2
92-04734
92-04735
92-( 6
92-( 3
92-04968
92-05102
92-05103
92-05104
92-05105
92-0! )6
92-05150
92-05151
92-05152
92-05153

200-BP-1 Sample Numbers

Sample Type

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Water
Water
Soil
Soil
Soil
Soil

CN Suite - Total CN, Free CN and Complex CN
Full Suite - Anions, [ smuth, CLP

Radiochemistry Suite,
(as defined in Introduction, pg 2.)

*Analyses
Requested

CN Suite

CN Suite
111 Suite

Full Suite

Full Suite

CN Suite
Full Suite
Full Suite
CN Suite
CN Suite
CN Suite
CN Suite
Full Suite
CN Suite
CN Suite
CN Suite

n 1inic Target Analytes,

JC and CLP Organic Target Compounds
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TABLE 3B: ANION IC ANALYSIS DATA
NITRATE (NO3-N)

RPD

TASK 2 & 4

c5
B¢
(mg/Kg)

SDG 15
.......... c3-_-- ————m———
s o+ DUP+
SPIKE SPIKE  SPIKE
C (mg/Kg) (mg/Kg) (mg/Kg)

83

283

10X

5%

3%

+ Not samples in this SDG but reported for QC purposes.

spike in sample; ¢
I values have been calculated using sample duplicates OR ti

100% extraction efficiency assumed in defining dil. factor a:

222 135 224
298 136 291
narrative.

spike recovery values.
1t vol / sample wt)

Spiked Blank; nominal sample wt=2.00gm.

Cl
SAMPLE

CuST ID ALO # (mg/Kg)
BO15R5 92-03236+ 359
BO15S1 92-03300+ 92
B01S75 92-03738+ 379
B01S77 92-03901+ 59.4
B01S89 92-03902+ 151
B01S97 92-04734 92
B01S99 92-04735 681

SB1 92-04736 651
B01SB3 92-04968 151
BO1SB7 92-05102 5.9
B01SB2 92-05150 292
OTES

ppm X anal. dil. factor / frac. solids

X 1.00 gm/ml

Ch:  Methi Blank ; C4:

I mal 1oL = 0.8 mg/Kg.

{ .=1.0 Kg.

BN R —— % RECOVERY--------
c.e e e C6--- --- C4---
SPIKE S pup CNTR
(mg/Kg) SPIKE SPIKE S Q
95%
135 96% 98%
136 108% 103%

Quality Flags [Q]
E: Estimated value, interference present
N: Spike recovery not within control limits
*: Duplicate analysis not within control limits

Concentration Flags [C]
B: IDL <= [Analyte] < CROL
U: [Analyte] < IDL
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TABLE 3C: ANION IC . LYSIS DATA
PHOSPHATE (Fua-P)
TASK 2 & 4 SDG 15

---------- €3---~ -------eu(B---~ ----=---%X RECOVERY--------
c1 c2 cs SMPL+ DUP+ ---C3--- ---C6--- --- ca---
SAMPLE DUP BLANK SPIKE SPIKE  SPIKE § E SMPL DUP CNTRL
CUST ID ALO # (mg/Kg) C (mg/Kg) C RPD (mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)  SPIKE  SPIKE STD. Q
BOISRs  sz-03z3er 0 T pu T T e s e 9x
B015S1  92-03 + 1.7 U 1% 153 160 151 160 96% 94%
BO1S75  92-03738+ 14.4
BO1S77  92-03901+ 22.9
BO1S83  92-03902+ 10.4
B0O1S97  92-04734 1.7 U 1.7 v
B0O1S99  92-04735 14 '
11SB1  92-04736 14.1
BO1SB3  92-04968 32 1% 165 161 163 160 83% 82%
BO1SB7  92-05102 1.7 v
BO1SB2  92-05150 8.9 8.1 9%
NOTES: Quality Flags [Q]

1. + Not samples in this SDG  : reported for QC purposes. E: Estimated value, interference present

2. 49 ppm X a . dil. factor / frac. solids spike in sample; see run narrative. N: Spike recovery not within control limits

3. RPD values have been calculated using sample plicates OR the two % spike recovery values. *: Duplicate analysis not within control limits
4. 100X extraction efficiency assumed in defining dil. factor as luent vol / sample wt)

X 1.00 gm/ml.
5. C5: Method Blank ; b: Spiked Blank; nominal sample wt=2.00gm. Concentration Flags [C]
6. Estimat IDL= 1.7mg/kg. T
7. CROL= o mg/Kg. B: 1 <= [Analyte] < CROL

U: [analyte] < IDL
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TABLE 3D: ANION IC ANALYSIS DATA
SULFATE (S04)
TASK 2 & 4 SDG 15

---------- €3--~~ ----------0f---- --------X RECOVERY--------
C1 c5 ¢+ DUP+ e C6--- ~-- C4--- S
SAMPLE BLANK SPIKE SPTKF SPIKE SPIKE ¢ . pup CNTRL L7

CusT 1D ALO # (mg/Kg) € (mg/kg) C RPD  (mg/Kg) C (mg/Kg) (mg (mg/Kg) (mg/Kg) SPIKE  SPIKE sTD.  Q

BO15RS 92-03236+ 165 4 U 95%

B015S1 92-03300+ 44.1 0% 523 500 524 500 96% 96%

B01S75 92-03738+ 344

B01S77 92-03901+ 68.6

B01589 92-03902+ 91.9

s97 92-04734 51.7 48.2 7%

B01S99 92-04735 291 '

B01SB1 92-04736 280

B01SB3 92-04968 86.6 1% 572 500 567 500 97% 96%

BO1SB7 92-05102 8.7 B

BO1SB2 92-05150 276 266.4 4%
NOTES: Quality Flags [Q)
1. + Not samples in this SDG but reported for purposes. E: Estimated value, interference present
2. 50 ppm X anal. dil. factor / frac. solids spike in samnle; see run narrative. N: Spike recovery not within control limits
3. RPD values have been calcul 1 using sample « licates the two % spike recovery values. *: Duplicate analysis not within control limits
4. 100X extraction efficiency assu in defining oil. factor as (diluent vol / sample wt)

X 1.00 gm/ml.

5. C5: Method Blank ; C4: Spiked Blank; nominal sample wt=2.00gm. Concentration Flags [C]
6. Estimated IDL= 4 y/Kg.  mmmm oo
7. CR = 20 mg/Kg. B: ., <= [Analyte] < CRDL

U: [Analyte] < IDL






The IDL for liquids in the colorimetric cyanide analysis procedure is 2
ug/L, based on the EPA CLP approved procedure for determining IDLs. For
sol® ; the comparable colorimetric cyanide'IDL is 0.2 mg/kg, assuming a sample
weight of 5 g.

16
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TABLE 4a: TOTAL CYANIDE ANALYSIS DATA TASK 284

SDG #15
SOILS-SEDIMENTS Sample S e Blank Spike  Sample + Icv XRecoveries
G1 Dup G2 G5 added Spike G3 G4 Smpl + Icy

Sample ID PNL Log# (mg/kg) C (mg/kg) C RPD  (ug/L) ¢ (g) (mg/kg)  (mg/L) Spk G3 G4 Q Notes

.......................... _—— ————— -——— ——— ——————— —— —————— mmmmm—es (mmmm———- ——————— ——— ————— ————w e ———

B015S92 9}-04851 0.2 ] 0.2 U N/A 2.0 U 48.3 10.3 9.4 100% 100% 1-5
B01594 92-04662 0.2 U
B01S96 92-04963 0.5 B 0.4 B 14% 2.0 U 48.3 10.1 9.6 97% 102% 1-5
B01S97 92-04734 0.4 B 2,3,5
B01S99 92-04735 1.6 7 4% 2.0 ] 48.6 11.4 9.3 100% 99% 1-5
B0O1SB1 92-04736 1.6 2,3,5
B01SB7 92-05102 0.2 U 0.2 U N/A 2 U 48.6 10.1 10.0 100% 106% 1-5
B01SB3 92-04968 0.5 B 2.3.5
B0O1SB6 92-05103 0.2 U 0.2 1] N/A 2.0 1] 48.6 10.2 9.5 101% 101% 1-5
B0O1SCO 92-05104 0.2 U 2,3.5
B0O1SC2 92-05151 0.2 U 0.2 U N/A 2.0 U 48.8 10.3 10.0 101% 106% 1-5
BO1SC4 92-05152 0.2 U " 2,3,5
BO1SC6 92-05153 0.2 ] 0.2 U N/A 2.0 U 49.1 9.4 9.4 92% 100% 1-5
B01SB2 92-05150 1.6 2,3,5
Mean 99% 102%
Std Dev 3% 3%
Footnotes
1. Stock ICV-6<9.4 mg/L; 2 mL (18.8 Mg CN) added to distillation flask & recovered in 250 mL NaOH.
2. Contract required detection limit for soil-sediment = 1.0 mg/kg.
3. IDL for solids is 0.2 mg/kg based on 5 g sample; Sample IDL adjusted for weight used.
4. RPD must be within one CRDL when either sample or duplicate are below 5X CRDL.
5. C Flags: U= <IDL, B= <CRDL but =>IDL; Q Flags: N= Spike Recovery Failed, *= RPD failed.
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TABLE 4b: TOTAL CYANIDE ANALYSIS DATA TASK 2&4

SDG #15
WATERS Sample le Blank Spike Sample+ Icv %Recoveries
G1 G2 G5 added Spike G3 G4 Smpl+ Icv
Sample ID PNL Log# (Mg/L) ¢ L) ¢ RPO  (ug/ c (g) (g/L) (mg '+ Spk G3 G4 Q Footnot
B01S70 92-05105 4.0 u 4.0 u N/A 2.0 u 48.8 98.3 9.3 101% 99% 1-5
B01S72 92-05106 4.0 u 2,3,5
Mean 101% 99%
Std Dev N/A N/A
Footnotes
1. Stock ICV-6=9.4 mg/L; 2 mL (18.8 jCN) added to distillation flask & recovered in 250 mL NaOH.
2. Contract required detection limit i+ water = 10 Ug/L.
3. IDL for liquids is 2 lg/L based on ! mL sample; Sample IDL adjusted for volume distilled.
4. RPD must be within one CRDL when eirmar sample or duplicate are below 5X CRDL.
5. C Flags: U= <IDL, B= <CRDL but =>] Q Flags: N= Spike Recovery Failed, *= RPD failed. '



FREE CY*“'IDE ANALYSIS RESULTS

Total cyanide results were all below 2 mg/Kg for soils and below 20 ug/L
for water, therefore free cyanide analysis was not performed on the samples in
this set.
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COMPLEX CYANIDE ANALYSIS RESULTS

Total cyanide results were all below 2 mg/Kg and/or 20 ug/L, therefore
free cyanide analysis was not performed on the samples in this set. A complex
cyanide result is calculated as the difference between the total cyanide
re: ts and the free cyanide results.
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TABLE 6: COMPLEX CYANIDE ANALYSIS DATA

No data necessary.

22




GRAPHIT® ©''"“ACE ATOMIC ABS~™"™T~* ANALYSIS RESUL ..

Samples for this SDG and their accompanying QC samples were prepared
following acid extraction procedure PNL-ALO-101 "Acid Digestion or Metal
Analysis". The methodology is consistent with the CLP procedure for acid
digestion of waters and sediments. Extracts were analyzed by graphite furnace
atomic absorption (GFAA) spectrometry fc lowing procedures PNL-ALO-214 (As),
PNL-ALO-215 (Se), PNL-ALO-216 (Bi),.PNL—ALO-217 (Pb), PNL-ALO-220 (T1), and
PNL-ALO-221 (Ag). The PNL GFAA procedures are comparable to CLP SOW 788 GFAA
Methods. Digestion of samples and GFAA analysis were performed in building
325 and analyses were performed on 5/27/92 through 6/10/92. The CLP SOW 788
required hold times of 180 days was met.

A11 GFAA analyses were conducted on the 5100 Pi in Elmer AA. The
quarterly IDL results are listed on Table 7a/7b. However, the detection
limits, as determined by the CLP protocol, are lower (with the exception of As
an Ag) than is typical for GFAA analysis. The analytical solutions used for
the instrument detection 1imit evaluations were about 5 times the
"approximate" detection 1imits stated in CLP 788. The high precision obtained
on these solutions produced calculated detection limits which are 2-3 imes
lower than normal. It should be noted, however, that the "C" flags are based
on these low detection limits.

The accuracy of the analyses for this SDG can be estimated from the
average of the ICV and CCV p( cent recoveries, while the analytical precision
can be ascertained from the stai ird deviation of these recoveries.

Ag As Bi Pb Se 11

ICV/CCV  %Recovery: 93% 95% 100% 107% 98% 104%
Std. Dev.: 2% 5% 2% 3% 2% 3%

The RPD was omitted in Table 7a for Ag, Bi, and Se since the measured

concentrations were below the instrument detection limits. The RPD for As and
T1 was calculated even though the sample results were below 5x CRDL; the 1
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CRDL 1imit was applied. Al1 samples contained significant quantities of Pb;

the RPD was 24% requiring a "*" flag for Pb results in this SDG.

Various problems were encountered during the analysis of this SDG.
problems and issues are addressed on either a "per analyte" or "génera]”
basis.

*kkxkkkk Selenium:

The Se post-digestions spike recoveries were unacceptable on the

first set of analyses (5/29/92) and a 10x dilution was performed

on the sample and reanalysis was performed (6/02/92). The Se
results for all samples were below the CRDL and, since the
reanalysis spike recoveries remained very low the Se results were

flagged (i.e., "W").

The soil matrix and the presence of Fe may bias Se and As results
when deuterium background correction is used (as is the case with
the PE 5100) rather than Zeeman background correction. The
reportable detection 1imit for Se has been increased by ten-fold
due to the necessity of diluting the samples to reduce the matrix
interferences responsible for poor analytical spike recoveries.

The

The initial runs for Se produced negative analytical spike recoveries

due to the requirement - at the sample results which are less than the

IDL be set to zero to calculate the spike recovery. However, by using

measured sample and spiked sample absorbances (negative or positive) to

calculate the recor ' of tI spike, all a1 ytical spikes recoveries
ranged between 83% to 127%. This provides information to support the

contention that the negative absorbances are due to signal suppression

caused by a matrix constituent and not due to an analysis or system

error.

Y Je Je Je e de ke do S 1’ '| ver:
The analysis of Ag was performed using peak height as a measure of

concentration. Since peak area is generally the accepted
parameter for monitoring relative concentration, the absorbance

24



peak areas were used to regenerate a calibration curve and
recalculate all analytical results. Based on peak areas, the
ICV/CCV, pre-digestion sp <es, LCS, and analytical spikes were all
excellent.

The use of a 5x dilution for the ICV/CCV measurement was
considered marginal since it produced a Ag standard solution at
20.8 ug/L which was slightly above the upper limit of the
calibration range (i.e., 20.0 ug/L). The ICV/CCV measured values
ranged from 19.7 to 20.4 ug/L and the over range measurement is
not considered significant.

*******.* Le ad .
For the initial analyses performed on 6/10/92 the calibration check

standard (i.e., 10 ug/L) used as part of the calibration operation
analyzed at 13.6 ug/L wt :h is outside the acceptance 1limit of 10%

variance. Based on this, as well as the fact that the analytical spike

recoveries were low, the Pb analyses were rerun (also 6/10/92).

The reason for the poor relative percent difference for sample 92-
05102 (BO1SB7) is unknown; however, inhomogeneity of the sample is
the most likely cause.

The analytical spike concentration was 20 ug/L, significantly
above the 2X CRDL of 6 ug/L. Although this was a deviation from
the routine anal: is p 1, it is considered to have no adverse
effect on t! validity of the results primarily due to the fact
that the Pb concentration in all samples was relative]ylhigh with
two samples requiring pre-analysis dilution. 1e analytical spike
recovery was good for all samples within this SDG.

The LCS appeared to fail on the tabulated results. However, on further
evaluation the Pb analysis appears to have a significantly high "blank".

This consistent analysis "blank" ranged from 0.8 to 1.1 ug/L and

contributed a significant high bias to the reported results (for most
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samples this bias is approximately 10%). Based on this observation the
LCS was corrected for the consistent analysis "blank" and the results
fe11 within the acceptance limits. The reason for the analysis "blank"
is unknown.

*kkkkkkk Apsenic:
The analytical spike for the last sample was inadvertently omitted.

However, based on the CCV, which immediately followed, and the good
analytical spike recoveries for all other similar samples in this
analysis batch, no reanalysis was performed.

*kkkkkkk Bismuth:
Numerous absorbances of mples with analytical spikes are over-

range; however, the results are as good as analytical spike
measurements which are v thin the calibration range, indicating
that the linear range extends above the highest calibration
standard (i.e., 50 ug/L).

*kkkkkxk General:
The pre-digestion spikes for all analytes were added in

concentration equivalent to those required by ICP analysis. These
spike concentrations are 25 to 200 times higher than those
prescribed for GFAA analyses. This condition was reported to the
Program Manager, and subsequently WHC, and authorization was
received to proceed with the u. of the digestates containing the
high spikes. Although the pre-digestion spike concentrations were
extremely high, the re« - for tlI e solutions were quite good
as expected.

A11 analyte calibration curves were constructed using the P-E AA non-
linear fit. Although linear calibration is a routine requirement,
evaluation of the calibration curves indicate a good linear correlation.
Therefore, the instrument reported results have not been re-computed to

a linear calibration curve.

26



L2

TABLE 7a: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 -- SDG #15

B6 (a)
--------- Bl--v--mmmoe oo B2-meeee m====---B5-----v oo B3-cceeen ce B4
Post Post Post Sample+ Digest Post

S e Spike Flags Dupl. Spike B1&B2 Blank Spike Spike Spike LCS LCS Spike
Analyte Sample IDf PNL Log# | 9 Rec C€C Q mg/Kg Rec C @ RPD  mg/Kg Rec C mg/Kg Rec mg/Kg Rec Rec
Ag BO1SB7 92-05102 0.14 95% U 0.13 95% U N/A 0.14 97% U 22.48  101%  85%
As BO1SB7 92-05102 2.15  104% 3.05 88% 35%  0.19 105% U 946.66 103%  95% .
Bi BO1SB7 92-05102 0.29 96% U 0.28 95% U N/A 0.29 99% U 1936.0 87% (b) ]
Pb BO1SB7 92-05102 5.51 93% * 4.35 93% * 24% 0.11 974 B (c)304.66 129% 96% )
Se BO1SB7 92-05102 1.29 67% U 1.20 714 U W N/A 0.13 98% U 33.73 86% 92%
T BO1SB7 92-05102 0.11 104% 8 0.11 108% B 0¥ 0.07 101X VU 45.98 118% 99%
Ag B01S97 92-04734 13 94% U 11.74 114%
As BO1S97 92-04734 1.31 102X B 441.73 1B%
Bi BO1597 92-04734 0.27 94% U 2107.0 103%
Pb B01S97 92-04734 293 92% * 101.47 97%
Se B01S97 92-04734 17 66k U W 394.84 97%
Tl B01S97 92-04734 07 109% B 417.78 102% .
Ag B015S99 92-04735 14 85% U
As B01S99 92-04735 u.67 113% B
Bi 801599 82-04735 5.01 92%
Pb B01S99 92-04735 573 92% *
Se B01S99 92-04735 30 574 U W
T B01S99" ~  92-04735 07 1114 B

The CRDL (IDL) in ug/L: for AAS100 PE (05/18/92) Ag=10 (0.69), As=10 (0.9 Bi=60 (0.1.44), Pb=3 (0.45), Se=5 (0.63), T1=10 (0.33)
The CRDL (IDL) in mg/Kg @200X: Ag=” 0 (0.14), As=2.0 (0.18Y Bi=12 (0.30 pPb=0.6 (0.09), Se=1.0 (0.13), T1=2.0 (0.07)

The analytical spike levels in ng is 20 for As, Bi, Pb, and 10 for |, Se. :

LCS standard: Ag, As, Pb, Se, -- ICF 0287; Bi -~ Inorganic Ventures G-B10119

ICV/CCV used during analyses: Ag, Pb, T1 -- ICF ICv4(1290); As, Se -- ICF ICv2(1290); Bi--IV G-BI0119.

Pre-digestion spike (ug/L): Ag=50, As=2000, Bi=10000, Pb=500, 5e=2000, T1=2000. Note that these spike
levels are for those required by ICP (not GFAA): no redigestions for GFAA levels were performed.

(a) The spiked blank (B6) is used for the Bi control standard; spike is at 10,000 ug/L (equivalent to 2000 mg/Kg).
(b) No analytical spike performed on these samples.

(c) Pb bias slightly high by measureable CCB; value corrected for CCB within limits (284.6 mg/Kg) .

(d) Analysis dates: Ag (6/4/92), As (5/27/92), Bi (6/3/92). Pb (6/10/92), Se (5/29 & 6/2/92), T (6/3/92).

CLP Flags: [Analytc < IDL B = IDL <= [Analyte] < CRDL

Pre-digestion Spike Recovery not within control limits.

Post-digestion spike recovery not within control limits; sample absorbance < 50% of spike absorbance.

U
N
W
* = RPD not within control limits.
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TABLE 7b: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 -- SDG #15

(a) Post
S le Spike Flags

Analyte Sample I PNL Log# mg/Kg Rec C Q

The

The
The

(a)
(b)
(c)

cLe

BO1SB1 92-04736 13 96% U
BO1SB1 92-04736 1.36 104% B
B01SB1 92-D4736 4.65 86%

B01SB1 92-04736 6.82 88% *
BO1SB1 92-04736 1.16 58% U
801581 92-04736 0.09 112% B
BO1SB3 92-04968 0.11 97% U
BO1SB3 92-04968 2.60 108%

B01SB3 92-04968 0.28 102% B
B01SB3 92-04968 4.05 94% *
BO1SB3 92-04968 0.91 69% U
B015B3 92-04968 0.10 114% B
B01582 92-05150 0.13 96% U
BO1SB2 92-05150 2.70 (b}

BO1SB2 92-05150 4.30 91%

BO1SB2 92-05150 12.40 95% *
BO1SB2 92-05150 1.30 3% U W
BO1SB2 92-05150 0.12 110% B

CRDL (IDL) in ug/L: for AA5100 PE (05/18/92) Ag=10 (0.69), As=10 (0.93}, Bi=60 (0.1.44), Pb=3 (0.45), Se=5 (0.63), T1=10 (0.33)

CRDL (IDL) in mg/Kg @200X: Ag=2.0 (0.14), As=2.0 (0.18), Bi=12 (0.30), Pb=0.6 (0.09), Se=1.0 (0.13), T1=2.0 (0.07)
analytical spike levels in ug/L is 20 for As, Bi, Pb, T1 and 10 for Ag, Se.

Supporting QC (e.g., LCS, duplicates, pre-digestion spikes) shown in Table 7a.
No analytical spike performed on these samples; see narrative.
Analysis dates: Ag (6/4/92), As (5/27/92), Bi (6/3/92), Pb (6/10/92), Se (5/29 & 6/2/92), T\ (6/3/92).

[Analyte] < IDL B = IDL <= [Analyte] < CRDL
Post-digestior <pike recovery not within control limits; sample absorbance < 50% of spike absorbance.
RPD for batch plicate not within ¢ rol limits.

Flags: U
W
*




MERCURY 7OLD VAPOR ATOMIC ABSORPT'~*' ANALYSIS RESULTS

Samples and their accompanying QcC sémp]es were analyzed by cold vapor
atomic absorption (CVAA) spectrometry following procedure PNL-ALO-213 (Mercury
in Water, Solids, and Sludges by Manual Cold Vapor Technique). The PNL manual
CVAA procedure is consistent with CLP SOW 788 CVAA Methodology. Digestion of
samples and CVAA Hg analysis were performed in the 325 building, laboratory
313. The CLP SOW 788 and contract required hold times of 26 ¢ was not met;
the following summarizes the hold time deviations:

Total
Sample ID Recejved Analyzed Hold time
BO1S97, BO1S99, BO1SB1 03/05, ' 04/22/92 48 days
BO1SB3 03/09/92 ( '22/92 44 days
BO1SB7 03/11/92 04/22/92 42 days
BO1SB2 03/13/92 04/22/92 40 days

Due to difficulties in obtaining consis 1t acceptance of the ICV/CCV
analysis and also in meeting the recovery requirements of the LCS, minor
modifications of the procedure have been documented (DR-91-99) and
implemented. These modifications, which were primarily changes in the
reaction chamber design and path length reductions, improve the detection
limit by 10x and significantly improve reproducibility at the concentration
levels required by the contract. These modifications have been incorporated
it 0 a new revision of the Hg procedure which is currently undergoing
technical review.

The CVAA Hg aly: ; we 2 conduc’ | on a Perkin-Elmer 5000 AA
instrt :nt. The results for the samples are reported in Table 8, along with
the QC spike and duplicate fi m B01S97, ICV/CCV and LCS recoveries.

For the 4/22/92 daily Hg analysis batch the average recovery for the two
ICV/CCV analyses was 89.5%. The analysis of the LSC (0287) sample was 13.7
mg/kg (within the 8.5-17.0 certified range) and the pre-digestion spike
recovery was 100%. Precision, as indicated by the RPD of the sample and
duplicate, was 10%.
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA

SDG #15
SOLID SAMPLES
------------- B3 (a) _ =
Bl B2 BS  cmmememmmeee- B4 (b)
------------------------------------ Sample Digest -------------
Sample Flags Dupl. B1&B2 Blank +Spike Spike LCS  LCS
Sample ID# PNL Log# mg/Kg C Q mg/Kg C %RPD  ug/L c mg/Kg %rec mg/ %rec

B01S97 92-04734 0.04 H 0.03 10X 0.004 U 0.24 100¥ 13.65 108% %,,ﬂ
B01599 92-04735 0.39 H
B01SB1 92-04736 0.31 H
B01SB3 92-04368 0.10 H
BO1SB7 92-05102 0.01 B H
B0O1SB2 92-05150 0.34 H

(a) B3 Predigestion Spike Level = 0.05 ug Hg in 25 mL aliquot.

(b) LCS 0287 Hg certified at 12.7 mg/Kg (Range 8.5 to 17.0 mg/Kg)

(c) If analyzed, NIST SRM2704 certified at 1.47 ug/g Hg

(d) RPD only calculated if both sam : and duplicate are >IDL

{e) IDL = 0.04 ug/L {or 0.004 mg/kg -- (.0dug/L * 0.1L) / 1g ]

(f) CRDL = 0.2 ug/L [or 0.02 mg/kg -- (0.2ug/L * 0.1L) / 1g ]

(g) Calibration standards NIST SRM3133, ICV/CCV standard Johnson 1itthey 14395

CLP Flags
U: [Analyte] < IDL
H: Hold time not met

B: IDL < [Analyte] < CRDL






Precision and accuracy for the quality control samples were within EPA
acceptance limits with the foll sing exceptions: Tow aluminum recovery from
the laboratory control sample; low pre-digestion spike recovery for antimony,
cadmium and manganese; poor duf icate sample precision (21% to 48% relative
percent difference) for aluminum, cadmium, calcium, chromium, copper, iron,
magnesium, manganese, vanadium, and zinc; and slightly elevated cadmium and
zinc levels in the preparation Tlanks. A continuing calibration blank analysis
was inadvertently omitted near the beginning of a run. <amination of the raw
data indicated that the calibration blanks 1ich were analyzed before and
after this period of time in the run were all below contract required
detection limit (CRDL) or belc¢ the instrument detection limit (IDL).
Therefore the omission of this single ci ibration blank should not have any
significant affect on the data results.

The poor duplicate sample precision and pre-digestion spiked sample
recovery failure for cadmium and manganese is most likely attributi le to
sample in-homogeneity. Especially since the "soil" samples were gravelly-
coarse sand in texture, with rock chips measuring one centimeter or more and
containing hydrous oxide coétings. A pre-digestion spiked blank was measured,
even though not required, in an attempt to confirm the proper concentration
for antimony in the pre-digestion spiking solution. The pre-digestion spiked
matrix blank indicated acceptable recovery (100+6%) for all of the spiked
analytes, including antimony. Since the pre-digestion spiked matrix blank
recovery was acceptable and the pre-digestion spiked sample recovery was
acceptable, with the exception of cadmium and manganese, it appears that the
cause of the pre-digestion spiked sample recovery failure for cadmium and
manganese was a result of sample in-homogeneity. Post-spiking for cadmium and
manganese was not performed.

Cadmium in the preparation blank was reported to be about 4.4 mg/Kg.
The reported cadmium concentrations in all of the samples were lower than the
preparation blank. The cause of the apparent cadmium contamination in the
preparation blank is not kno i; therefore, the reported sample cadmium
concentrations may be biased high by up to 4.4 mg/Kg. Zinc in * e preparation
blank was also reported to be about 4.9 mg/Kg. Zinc in the samples typically
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measured about ten times this amount (approximately 50 mg/Kg) and therefore
should not cause a serious problem.

The cause for the low recovery for aluminum in the laboratory control
standard LCS(0287) is not known. Calibration verification standards were well
within the 90% to 110% control limits. The aluminum concentration in the
LCS(0287) is very low (approximately 300 mg/Kg) compared to the concentration
of aluminum found in the samples (5000 to 10,000 : ‘Kg).
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ICP/MS ANALYSIS RESULTS

Samples in this SDG were not analyzed for Tc-99 and U concentrations as
radioactive dose levels of leachate solutions v ‘e above instrument allowable
radioactivity limits. Leachate solutions were not diluted to allowable limits
as the resulting IDL would, most probably, exceed the concentration of
analytes of interest in the samples. Samples will be analyzed at a later date
by alternate methods and/or in¢ -uments.
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INTRODUCTION

" This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Site Investigation Analytical Chemistry Support Project. The samples were
submitted for analysis by Westinghouse Hanford Company (WHC) under the
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan
(QAPjP) ALO-001. The analytical procedures required for analysis were defined
in the Test Instructions (TI) prepared by the PNL 200-BP-1 Project Management
Office in accordance with the TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC CI 'n of
Custody (COC) and Sample Analysis Request ..rms. The samples were delivered
to the 300 Area, 325 building 200-BP-1 Sample Custodian.

The analyses requested for the samples in this report are ter nicium-99
and uranium. The quality control (QC) requirements or the samples are
defined in the test instructions for each sample. The QC requirements
outlined in the procedures ai ' requested in the WHC SOW were followed. Me  od
blanks, matrix spikes, sample duplici 2s and/or matrix spike duplicates were
analyzed. A1l QC data that exist are included in this Data Package/Report.

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






200-BP-1 TASKS 2 AND 4 1ICP-MS HOT SAMPLE ANALYSES

DATA PACKAGE TASK 2&4, #12

BO15P1 92-02332
BO15P5 92-02628
BO15P9 92-02629
B015Q1 92-02630

DATA PACKAGE TASK 2&4, #13

BO15R5 92-03236
B015S1 92-03300

DATA PACKAGE TASK 234, #14

B01S75 92-03738
B01S77 92-039C1
B01S89 92-03902

DATA PACKAGE TASK 2&4, #15

b .S97 92-04734
B01S99 92-04735
B01SB1 92-04736
BO1SB3 92-04968
BO1SB7 92-05102
BO1SB2 92-05150

DATA PACKAGE TASK 2&4, #16

B01SC7 92-05270
BO1SC9 92-05...
B01SD9 92-05352
B01SD7 92-05353
BO1SF7 92-05490
BO1SF9 97-05491
RN1SAR3 !

Vecd? ¢
“11SG69 |
BO1SH3 92-05690

DATA PACKAGE TASK 2&4, #17

BO1SH7 92-05877
B01SB4 92-05953
B01SC8 92-05954



200-BP-1 TASKS 2 AND 4 ICP-MS HOT SAMPLE ANALYSES
-(continued)

DATA PACKAGE TASK 234, #18

B N L L .

BO67Y5 92-06428
BO67Y7 92-06713
B0671Z3 92-06726
B067Z5 92-06727

B06809 92-06904
DATA PACKAGE TASK 2&4, #19

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

B06813 92-06963
B06815 92-06964
B06823 92-07040
B06825 92-07141
806827 92-07142












obtained against In and Th). Simply put, the presence of thallium was obvious
when reviewir the raw data but the presence of Th was not. Therefore the
results obtained on 2922a were calculated using T1 as the internal standard
unless T1 was present in the sample. The three samples that contained T1 were
calculated using Th as the internal standard.

( 11ity control measures included the analysis of check standar 3,
sample duf icates, and spiked samples. Technetium matrix spike recoveries
show good agreement with true values, but the uranium concentration in the
samples is again far greater - in the amount spiked, thereby invalidating the
spiked sample recovery. Additional y, the blank spike uranium recovery for
sample 2628-B6 was negatively affected by a relatively high bli <«
concentration; this is not believed to be significant, however, considering
the significantly higher uranium concentration observed in the samples. The
uranium recovery for 5633-B6 is acceptable if the uncertainty of the value is
considered. Recovery for Tc and U was calculated using the following
formula:

Matrix Spike recovery (%) = 100 * ([Spiked Sample] - [Sample]) / [Spike]
Blank Spike recovery (%) = 100 * ([Spiked Blank] - [Blank]) / [Spike]

Unless otherwise specified, the uncertainty of the values reported is
estimated at <+10%, and is based on known versus found check standard results,
results between duplicate samples, and deviations between analytical runs.
Data in parentheses should be considered suspect.



o1

PNL Sample
1.0. #
(a)
2332 - B
2628 - B
2628 - B2
2628 - B3
2626 - BS
2628 - B6
2629 - Bt
2630 - B1
3236 - Bt
3237 - Bt
3300 - Bt
3738 - Bt
3901 - Bi
3sot - B2
390% - B3
3901 - B4
3901 - BS
3901 - B6
3902 - B
4734 - Splke
4734 - B1
4735 - Bt
4736 - B
4968 - B1
5102 - B
5102 Dup
5150 - Bt
5270 - B
5271 - Bl
5352 - B
5353 - B1
5490 - B1
5491 - Bi
5492 - B
5633 - Bl
5633 - B2
5633 - B3
5633 - B4
56 - BS
56 - B6
5634 - B1
0 - Bt
5877 - B

5953

B1

Dlgeast. (
Facltor

{b)

No.

ICP/MS  Anelysis
Analysis

Dllution

[Te-99)
ng/mi

Factor leachate (d)

(c)

2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x
2x

<0.02
0.03
0.04
0.12
«0.02
0.12
0.02
«<0.02
0.03
0.04
0.02
0.03
<0.02
«<0.02
0.11
0.0310.01
<0.02
0.12
0.03
0.12
«<0.02
0.03
0.08
«<0.02
<0.02
<0.02
0.02
0.07
<0.02
«<0.02
«<0.02
<0 n2?
<0
<0 n?
0.0310
<0.02
0.13
0.110.2
«<0.02
0.11
0.04
«<0.02
0.0310.04
0.0810.01

200-BP-1 HOT SC . AN/ YSIS
Tc-99 and Ura um tern aations
Sep. 30, 1992
08} R {Tc-89] (Tc-98) [Tc-99]) ICP/MS  Analysis (V]
ngl/g Corre: ng/g splke pCl/g, Analysls Dltutlon ng/mli
soll Factor splked yleld, % dry soll No. Faclor leachale (d}
(e.1) (9) (1) (h) (c)
<4 <70 925a32 2x 1486
8 {90) 925238 2x 288
8 (100) 2925a37 2x 284
21 0.160 17 90% 350 2925a36 2x 329
<4 <70 2925835 2x 218
24 0.884 20 120% 410 925a33 2x 114
5 (80) 928a17 2x 228
<4 <70 925a24 ax 34.4
5 (90) 925a28 2x 43.0
] {100) 922a30 2x 80.0
4 0.734 60 928a19 2x 2.51
8 {100) 2x 221
<4 <70 922a27 5x 407
<4 <70 922a22 5x 402
17 197 186 108% 290 £2922a23 5x 401
612 (100130) 2922a) 2x 75.5
<4 <70 $2022a4 2x 0.22
24 0.955 20 120% 410 2922a5 2x 1.10
5 (80) 922a28 5x 1060
0.949 :2925a7 2x 9.13
<4 <70 $2025a8 2x  2.810.7
7 (1001 $2925a16 2x 103
10 (20 £2925a12 2x 164
<3 . <5u 925a14 2x 352
<4 <70 928a4 2x 3.80
<4 <70 928a22 2x 5.14
5 (80) 925a13 2x 314
13 {200) %£2928a13 50x 1830
<4 <70 £2923a9 2x 273
<3 <60 923a23 2x 348
<3 <50 923a4 2x 290
<4 <70 923a20 2x 451
<3 <60 12923a19 2x 91.0
<4 <70 32928a16 2x 3.05
614 0.509 100170 928a7 2x 39.0
<3 <70 923a21 2x 45.0
25 0.891 19 100% 428 923a7 2x 38.0
20140 (3401680) 923a13 2x 72.0
<4 <70 2928a9 2x 0.110.1
22 0.945 20 110% 370 928a10 2x 0.810.2
7 {100) 923a5 2x 577
<4 <70 :2028a20 2x 2.88
5417 {(901£100) 928a12 50x 1310
1242 {200130) 2923222 2x 898

i}
ng/g
soll
(CH)]

28.7
60.5
51.0
56.8
0.412
0.210.8
441
8.32
8.50
13.0
0.44
40.8
78.0
79.1
62.7
14.8
0.04
0.22
173

0.5210.13
21.3
30.2
51.0
0.78
1.03
59.4
319
52.86
58.1
40.9
83.8
15.8
0.59
8.01
7.65
7.38
14.1
0.02
0.1610.04
98.1
0.57
217
138

)

rol/e
splked
(n

0.173

0.200

0.156

0.200

< 14

0.200

]
splke
yleld, %
(h. )

)
pcCl/g,
dry soll
)

18.7
35.3
35.6
39.7
0.3122
0.110.5
30.8
4.41
5.94
9.05
0.31
28.5
54.5
55.2
43.8
10.3
0.03
0.15
121

3639%

-88%

-9816%

88%

0.3610.09
14.9

211
35.6
0.54
0.72
41.5

223

36.7

40.6

28.6

58.4

11.0

0.41

5.60

5.35

5.16

9.85
0.0110.01
0.1110.03
68.5
0.40

152

95.3

-325%

70%
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200-BP-1 10T SC . ANALYSIS
Tc-99 and Urar m determinatio

Sep. 30, 1992
PNL Sample Digest. D 3 ICP/MS Analysls [Tc-99) B9} [27] [Te-99]) [Tc-99) [Tc-99] ICP/IMS  Analysis ) U} [V} | V)]
ID. # Factor Analysis Dllutlon ng/ml 'g Correctn  ng/g ke pCl/g, Analysls Dllutlon ng/ml pelfa nolg Spiny pClig,
(a) (b) No. Factor leachate (d) soll Factor splked yied, % dry soll No, Factor leachate (d) 8¢ splked  yleld, % dry soll
5954 - B! 134.3342923a27 2x 0.08 10 {(200) p: §29‘ 27 2% 652 87.8 61.2
6428 - B1 148.93::{2921a28 2x 0.02 3 (50) 32922a16 20x 3280 488 341
6713 - Bi 169.4%3:29206a6 2x «<0.02 <4 <70 $2922a7 : 5x 409 77.5 54.1
6726 - Bi 187.0532921a22 2x 0.03 5 0.367 8o $2922a0 2x 148 27.3 19.1
6727 - B 194.25:32921a24 2x 0.03 5 (80) 12922024 2x 138 26.8 18.7
6904 - Bi 184.3%32021a29 2x «<0.02 <4 <70 2922a12 2x 38.8 8.75 4.71
6963 - Bi 170 :292%a6 2x «<0.02 <4 <60 $2922a20 5x 449 79.0 55.2
6964 - Bt 191.8£32921a32 2x «0.02 <4 <70 2922a13 2x 211 40.4 28.2
7040 - Bt 193.13%2921a23 2x «0.02 <4 <70 ; g29224!14 2x 2.88 0.58 0.39
7141 - Bl 176.6:::2921a21 2x «0.02 <4 <70 $2922a19 20x 1730 308 213
7142 - Bi 145.7::52921a7 2x «<0.02 <3 <50 ; 3292283 5x 375 54.8 38.2
1% INC3 2923230 1.053X <0.01 2925a1 1.053X <0.05
1% NGO 2921a1 1.053X «<0.01 2925a23 1.053X <0.05
174-INC3 2921a5 1.053X «<0.01 2925a29 1.053X «<0.05
1%+HINCS 2921a25 1.053X «<0.01 ;2923a1 1.053X <0.05
1%4-INC3 2921a34 1.053X <0.01 12923a14 1.053X 0.30
HNOY 921a8 2x <0.01 i :2922a10 2x 0.06
1120 Blank X
50 ppt Tc-99 925a8 1.053X 0.05
50 ppt Tc-99 928a14 1.053X 0.05
100pot Tc-99 921a18 1.053X 0.10
1001 Tc-29 921a20 1.053X 0.09
500ppt Tc-99 921att 1.053X 0.48
500ppt Tc-99 921a26 1.053% 0.49
76 pChL U 2922a15 1.053X 7.01
7.8 pCiL U 2923a15 1.053X 7.58
76 pCiL U 3%2028a15 1.053X §.00
41.0 pCAL U $72022a31 13X 4.8
41.0 pCWL U i’ 2923a29 1 053X 40.0
41.0 pCL U *%' 2925034 1 X 42.2
%
LCS (207) 2925a10 2x 0.02 ; 32925a10 2x 69.3
Process Blank 2925a11 2x <0.02 E22925al1 2x <0.05
"Splke” x32925a17 2x 012 £342925a17 2x «<0.05





















recovery and the blank spike resulted in 106% recovery. In the : :ond batch,
the matrix spike resulted in 1% recovery and the blank spike resulted in 111%
recovery. These values indicate an average batch bias of 0%. The precision,
estimated by t| relative percent difference of the duplicates, averages 16%.

" The largest contribution to the imprecision is estimated to come from the
sample heterogeneity at the 1 g sample size. Alpha activity in the blank was
not detectable at <0.7 pCi/g.

A column in the table indicates the nor alized blank value. Tl 5 is a
normalization relative to the actual sample size taken for analysis. Due )
extremely high :tivity (in some cases) very small aliquot of the soil
leachate is analyzed. This would result in a relative blank value quite
different from the blank based on a 1 gram equivalent sample size. In the
case of a slightly positive blank value, it will help put the sample results
in proper perspective, and so it is provided as a courtesy.

Results are reported on the basis of the as-received weight, i.e. not
corrected r percent solids.

No ho” ~ times are defined for total alpha analysis.
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Parameters of Interest

WHC
Sample 10 Sample #

First Batch

B01s97 92-04734-A-1a
B01S99 92-04735-A-1a
B01SB1 92-04736-A-1a
AN1SB1 92-04736-A-2a

1583 92-0 i8-A-la
B01SB2 92-05150-A-1a

92-04736-A-3a
92-04736-A-4a
92-04736-A-5a

Second Batch

B801SB7 92-05102-A-1a
BN1SF9 92-05491-A-1a
B F9 92-05491-A-2a
05491-A-3a

9z-05491-A-4a
92-05491-A-5a

4+ o+

Sample Type

Soil

Soil

Soil
Duplicate
Soil

Soil

Matrix Spike
Blank Spike
Methc Blank

Soil

Soil
Duplicate
Matrix Sp
Blank Spike
Meth  Blank

*One sigma uncertainties are based on pr

**Blank value normalized to sample size

+ Sample not a part of this SDG.

lyzed.

TABLE 11:

Alpha
(pCi/g)

69.4
1870
2200
2390
187
2380
11680
25.1
<0.7

1.94
8.30
6.59
89.7

133
<0.6

+/-

Normalized
Blank**

<20
<600
<600
<700

<20
<400
<600
<0.7

See narrative for details.

ITAL ALPHA ANALYSIS DATA
IASKS 2 & 4 SDG 5

Spike
Conc.
RPD  (pCi/g)

8
9430

23.84

23 ,
99.64

119.77

gation of mass, volume, and counting uncertainties.

200
0.13

100
106

83
111
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Client
Sample
1D

Program
Sample 1D

Sample Type

Batrh One

B 197
Bn1s99
B Bl
Bu1sBl
801583
B01SB2

92-04734-A-1c
92-04735-A-1c
92-04736-A-1c
92-04736-A-2¢
92-04968-A-1c
92-05150-A-1c
92-04736-A-5¢
92-04736-A-4c

Batch Two

BO15B7
BO1SF9
BO1SF9

* Propogated error based on combination of counting, pipetting, and volume

92-05102-A-1c
92-05491-A-1c
92-05491-A-2c
92-05491-A-5¢
92-05491-A-4c

Soil

Sof)

Soil
Duplicate
Soil

Soil

Blank
Blank Spike

Soil

Soil +
Duplicate +
Blank +
Blank Spike +

TABLE 13:

Pu-239+240
pCi/g

3.41E+01
1.12€+03
1.32E+03
1.53E+03
9.42E+01
9.95E+03
< 2 E-02
1.02€+01

< 2 E-03
7.32E-02
6.59E-02
2.06E-03
1.08E+01

SDG #15

N W ;-

+/-
sigma*

.25E+00
.08E+01
.00E+01
.19E401
.33E+00
.82E+02

.30E-01

.03e-02
.41E-03
.24E-04
.99E-01

Pu-239+240 Normalized

RPD

15

PLUTONIUM ANALYSIS DATA FOR TASKS 2 & 4

Pu-239+240
Pu-238
Blank** pCi/g
< 7 E-02 5.19E-01
< 2 E+00 5.03E+01
< 4 E+00 5.0 01
< 4 E+00 6.4q5e+01
< 7 E-02 4.63E+00
< 7 E+00 4.09E+02
< 2 E-02
< 1 E-02
1 E-03 < 3 E-03
1 E-03 < 8 E-03
1 E-03 4,05E-03
< 2 E-03
< 3 E-03
uncertianties.

** Blank value when normalized to actual sample size analyzed, in pCi/g.
+ Samples included for QC purposes--these were the batch duplicates.

A1)l sample analyses are based on received sample weight, i.e. no correction

5.28E-02
3.12E+00
4 .23E+00
4.98€+00
2.16E-01
3.50E+01

1.60E-03

for weight percent solids.

Pu-238
Pu-238 Normalized
RPD  Blank**

5 £-02
2 E+00
3 E+00
19 3 E+00
6 E-02
6 E+00

A A A ANANA

na <7

Pu-239
Spike

+/-

pCi/sample 1 sigma

1.22E+01

1.19E+01

2.20E-01

1.10€-01

%
Recovery

84
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The blank resulted in detectable activity in the first batch, 1.4 pCi/qg,
and no detectable activity in the second batch, <0.6 pCi/g. These blank
values are normalized against the samples (based on the sample mass analyzed)
to provide a more meaningful blank value relative to the sample value. This
normalization process would represent the worst case scenario of sample
contamination. For the first batch, the normalized blank represents less than
5% of the Sr-90 activity.

The Sr-90 analysis does not correct for the presence of Sr-89; all
activity is assumed to be from Sr-90. The results are reported per received
sample weight (not corrected for weight percent solids). No hold times are
defined for Sr-90 analysis.
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WHC

Sample ID
First Batch
B01S97
B01S99
B01SB1
BO1SB1
BO1SR3

BO1 2

Second Batch

BO1SB7
BO1SF9
BO1SF9

TABLE |:

Parameters of Interest

Sample #

92-04734-A-1b
92-04735-A-1b
92-04736-A-1b
92-04736-A-2b
92-04968-A-1b
92-05150-A-1b
92-04736-A-3b
92-04736-A-3b
92-04736-A-4b
92-04736-A-5b

92-05102-A-1b
92-05491-A-1b
92-0549]-A-2b
92-05491-A-3b
92-05491-A-3b
92-05491-A-4b
92-05491-A-5b

P

Sample Type

Soil

Soil

Soil
Duplicate
Soil

Soil

Matrix Sp
Yield Spike
Blank Spike
Method B1:

Soil

Soil
Duplicate
Matrix
Yield
Blank
Method

*  One sigma uncertainties are based on

STRONTIUM-90 ANALYSTS DATA
TASKS 2 & 4 SDG 5

Strontium
(pCi/g)

5.89E+04
2.98E+06
2.90E+06
3.32E+06
9.89E+04

. 3.53E+
451

53.5
1.41

0.65
40.8
36.0

+/- Normalized
1 sigma* Blank***
4.67E+03 8.9E+02
2.71E+05 1.4E+05
2.58E+05 1.4E+05
2.92E+05 1.5€+05
8.29F+03 2.5E+03
2.9 05 9.3E+04
3¢.9 1.4
Used to determine Batch yield
4.7 1.4
0.44
0.20 <0.3
3.2 <0.2
2.9 <0.2
22 <0.4

294

Used to determine Batch yield

46.0
<0.61

4.1

<0.6

Spike
Conc.
RPD  (pCi/g)

13.5
414
48.3
12.7
274
47 .4

21

2.4

14
2.4

‘opagation of mass, volume, and counting uncertainties.

Spike
% Rec.

104

111

93

97

Normalized
% Yield**

95

96

** A1l Sr-90 analyses are calculated on the basis of their ratio to the matrix spike recovery which has been normalized

to 100X chemical recovery.

*** Blank value when normalized to actual sample mass analyzed.

+ Sample not a part of this SDG.




TRITIUM ANALYSIS RE™LTS

Six soil samples and their éorrespohding QC samples were prepared and
analyzed according to procedures PNL-ALO-441, Radionuclide Separation and
Analysis Procedure for Tritium, and PNL-ALO-443, Liquid Scintillation Counting
Procedure for Tritium. The leaching, distillation and counting were performed
in building 329 in the 300 area.

Two samples contain significant rock fractions: BO1S97, and B01S99.
Because many rocks were present in BO1S97, a sample was taken after sifting
through a kitchen sieve. In the secor sample, B01S99, an aliquot was taken
¢ .er rolling the rocks away.

A nominal 6 grams were initially sub-sampled for leaching. After
leaching and a double distillation, the aliquots counted are equivalent to
approximately 0.8 g. A pre- ached sample (BO1SB3) was used to determine the
batch yield or recovery correction factor (Fs). The recovery correction
factor is applied to each analytical result in the batch. The yield is 85.1%.
This is consistent with past experience.

The duplicate values ac ee well with each other (9% RPD). The blank
spike consists of a pre-leached sample (BO1SB3, duplicate) with a known amount
of tritium spike added. It is essentially a duplicate of the batch yield
sample described above. The blank spike recovery of 85.4% is obtained. The
matrix spike sample consists of an as received sample (B01SB3) to which a
known tritium spike is added. Recovery of the matrix spike shows good
recovery of 80.7%. Averaging both spike recoveries results in 83% average
recovery, indicating an average -17% bias.

The blank result indicates a non-detectable amount of tritium
(<21 pCi/g). The tritium blank value is based on a 1 gram sample size. To
determine the normalized blank value relative to ‘the samples, the blank value
is divided by the corresponding sample size (grams). Therefore, the value for
B01S97, 20.7 + 1.6 pCi/g, is real value, distinguishable from the blank
(normalized to <3 pCi/g).
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One deficiency report is associated with this analysis (91-105). It
allows us to operate more effectively for the soil analysis and allows for
better equation application to the procedure.

The sample results are repor :d per received sample weight (not
corrected for percent solids).

No hold times are defined for tritium analysis.
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