




















A duplicate set of analyses, performed on 92-00358/B015H1 (not a sample
in this SDG), was recovered with %RPD values within the appropriate windows
for all anions.

The matrix spike and duplicate matrix spike recoveries, for
92-01246/B01515 were within + 25% for NO2 and S04 and considered accep: Hle.
The er tic spike recovery results or NO3 (MS at -109%, MSD at 171%) ¢ ot
| considered meaningful, NO3 present in the samples exceeded the amount
spiked by approximately 30x.

The Tow recovery of the P04 spike, 20%, may be due to matrix components
such as transition metals which can bind this anion. The acceptable

recoveries for the spiked blank eliminates deteriorai in of the spike standard

concentrate as an explanation for - e low recoveries in the spiked sample.

Problems

No other problems have been identified.
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TABLE 3: ANJON IC ANALYSIS DATA
NITRATE 3-N)

SOIL  IPLES
-------- % RECOVERIES---------

cl £ €5 = emmmmmeemeee- €3emmmmmm mmmmeee- C6--mmm- €3 c6

SAMPLE SAM P BLANK SPIKE+SAMPLE SPIKE [ +SPIKE SPIKE  SAMPLE +  DUP+ ca
S LE IDF PNL LOGF (mg/kg) C (mg C RPD (mg/kg) C (mg/kg) (mg/kg) (mg/kg) (mg/kg)  SPIKE SPIKE CON L Q
801569 92-00306+ 179 0.8 U
B0O1 92-00358+ 3.7 4 17
8015K3 92-00921+ 27.4
BO15LS 92-01246 362 349 11.9 382 11.7 -109 171 106
B015M9 92-01827  30.9

IDL= 0.8 (ma/Kg, solids)
CROL= 1.0 /Kg, so Is)

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

2. 100% spike level in extract is expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate

3. S5ppm X di). factor / frac. solids spike level (mg/K in solid for Nitrate, Nitrite, Phosphate, and Sulfate
4. 100% extraction efficiency assumed in ining dil. factor as (diluent vol / ¢ ple wt) X 1.00 gm/ml

5. Method blank used for C5; nominal sam wt=2.00 gm

C FLAGS Q FLAGS
B: IDL € Analyte level < CROL E: Estimated value, interference present
U: Analyte not detected; <IDL N: Spike rece 'y not thin control limits

*: Duplicate analysis not within control limits
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TABLE 3: ANION IC ANALYSIS DATA
PHOSPHATE (PO4-P)

SOIL SAMPLES

-------- % RECOVERIES---------

c1 c2 €5 mmemmemmeee- L C6---~--- c3 c6
SAMPLE SAMPLE DUP BLANK SP  +SAMPLE  SPIKE %#SPIKE SPIKE  SAMPLE +  DUP+ c4

SAMPLE ID# PNL LOG# (ma/kg) C (mg/kg) C RPD (mg/kg) C (mgskg) (mg/kg) (mg/kg)  (mg/kg)  SPIKE SPIKE  CONTROL Q
B015G9 92-00306+ 2.5 B 1.7 U N
BO15H1 92-00358+ 3.9 B 3.8 8 N
BO15K3 92-00921+ 4.2 B N
BO15LS 92-01246 3.4 8 7.2 17.1 6 16.8 22 16 94 N
BO15M9 92-01827  11.2 N

I0L= 1.7 (mg/Kg, solids)
CROL= 5.0 (mg/Kg, solids)

NOTES .
1. + Not samples in this SPR but renorte r QC purposes

2. 100% spike level e ctis t o be 5 1 each for Nitrate, Nitrite, Phosphate, and Sulfate

3. Snnm X dil. factor / frac. solids = spike level \mg/Kg) in solid for Nitrate, Nitrite, Phosphate, Sulfate

4. % extraction efficiency assumed in ining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml

5. Method blank used for C5; nominal sampie wt=2.00 gm

C FLAGS Q FLAGS

8: IDL £ Analyte level < CRDL E: Estimated value, interference present

U: Analyte not detected; <IDL N: Spike recovery not within control limits

*: Duplicate analysis not within control limits
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TABLE 3: ANION IC ANALYSIS DATA
$  FATE (S04)

rmme e m— -

SOIL SAMPLES

-

-------- % RECOVERIES---------

! c2 €5 = emmmemmeeas £3-ccmome oo C6-nvman €3 c6

SAMPLE SAMPLE  ° BLANK 4§ SPIKE  OUP+SP SPIKE  SAMPLE +  DUP+ c4
SAMPLE IDF PNL LOGF (mg/kg) C (mg/kg) C RPD (mg/kg) C ) (mg/kg) (mg/kg) (mg/kg)  SPIKE SPIKE  CONTROL Q
801569 92-00306+ 32 4 U
BO15H1 92-00358+ 13 B 15 B
B015K3 92-00921+ 20
8015L5 92-01246 30 69.4 52.6 71.1 51.6 75 96
8015M9 92-01827 101

IDL= 4 (mg/Kg, soli )
CRDL= 20 (mg/Kg, solids)

NOTES

1. + samples in this SDG but r d for QC purposes

2. 1 spike level in extract is ed to be 5 1 for Nitrate, Nitrite, Phosphate, and Sul fate

3. 5 X dil. factor / frac. solids = sp level (mg/Kg) in solid for Nitrate, Nitrite, Phospha d Sulfate
4. 10U% extrartion efficiency assumed in astini  dil. factor as (diluent vol / sample wt) X 1.00

5. Method bla used for C5; nominal wt=2.00 gm

C AGS Q FLAGS

8: IDL £ Analyte level < CRDL E: Estimated value, interference present

U: Analyte not detected; <IDL N: Spike recovery not within control limits

*. Duplicate analysis not within control limits



















the total CN analysis group, a peak eluting in the CN region was observed in
this sample. Based on the quantitation, it would appear that CN was present
in this sample. '

This discrepancy between total and free cyanide measurements has not been
resolved though compounds derived from the aging of eluant components may
elute in the same region as free CN. This matter is being studied on the
basis of the availability of nds i 1 the investigations are being carried
out after notification of project m igement.
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TABLE 5: FREE CYANIDE ANALYSIS FOR TASKS 2 & 4

¢ #10
N S J3 memmm eemeeee R J6 -----
Sample Sa e Matrix Sample+ Spike Control Standard . + Spike
Jl dup. J2 Blank Spike Added Std. Added Spike Added
S le IDf PNL Logh mg/kg C mg/kg C  RPD ug/t C ma/kg mg/kg mg/kg mg/kg mg/kg mg/kg
BO15M9 92-01827 0.29 8 0.24 B 5 U 0.66 0.51 0.47 0.50
Concentration Flags [C] Quality Flags [Q)
U : Analyzed but not detected (less than or ¢ 1 to IDL) H: Hold time not met

E: Estimated Value
N: Spike recovery not within control limits
* Duplicate Analysis not within control limits

B : Result is greater than IDL but less than or ¢ to CROL.

CRDL = 1.0 mg/kg
Estimated IDL = 5 ug/L , 0.05 mg/kg

100% spike level is expected to be 'L in the extract and 0.5 mg/kg in a 2 gn: )le containing no moisture.

------ % Recovery ------
~~J3-~ --J6-- --~J4--
Dup. + Control
Spike Spike Std.
Rec. Rec. Rec. Flags
72 94 N

100 %X extraction efficiency is assum defining the extraction dilution as {diluent vol / sample wt) x 1.00 gm/ml .

1
2.
3. J5 The method blank value has been used in this column.
4 No RPD value has been calculated for this ¢




oMp CYANIDE ANALYSIS RESULTS

The complex cyanide results are calculated from the difference in the
total cyanide results and the free cy 1ide results. A "ferrocyanide" result
is not obtained nor calculated since the amount of the complex cyanide being
ferrocyanide is indeterminant.

Samples are analyzed for free cyanide based on first determining that the
total cyanide result is greater than 2 mg/Kg. Samples below 2 mg/Kg total
cyanide are typical y not analyzed for free cyanide to save on analysis cost.
Attempting to perfor free cy iide analysis near the Contract Required
Detection Limit of total cyanide is not meaningful.
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TABLE 7: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4

SDG #10
*B6
--------- Bl--=m-==m==  mmmmecoonf2e-eene- e | REEERERNP SR  EESSSSR R ERERY: T AR
Post Post Post Sample+ Digest Post
¢ e Spike ags Dupl. Spike B1&B2 Blank Spike Spike Spike LCS LCS Spike

Analyte Sample lDf PNL Log# mg/Kg %Rec C @ mg/Kg %rec C %RPD mg/Kg ¥rec C g/l %rec mg/Kg %rec Xrec

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

Ag BO15LS 92-01246 0.04 93 U 0.04 104 U N/A 0.04 % U 32.1 80 21.8 81 80
As BOISLS 92-01246 3.32 101 3.27 91 1.5 0.13 93 U 61.6 112 946.5 86 97
Bi BO15LS 92-01246 0.73 86 0.74 85 1.4 0.17 93 u 34.8 18 40.9 92 90
Pb B015LS 92-01246 4.06 88 4.17 96 T2 0.29 100 U 40.4 98 238.2 98 97
Se BO1515 92-01246 06 91 U 0.06 88 U N/A 0.08 %0 B 9.4 94 40.0 105 100
T BO1 5 92-01246 0.13 104 U 0.13 86 U N/A 0.13 104 U 44.8 90 33.8 90 108
Ag BO15Ma 92-01827 0 94 U

As 801 92-01827 2.66 96

Bi 801 92-01827 4.69 85

Pb 8015my 92-01827 2.87 91

Se BO15M9 92-01827 0.08 91 B

n B015M9 92-01827 0.18 101 B

Ag BO15P1* 92-02332 0.04 9 U

As BO15P1* 92-02332 3.88 93

Bi Bo15P1* 92-02332 0.17 85 U

Pb BO15P1* 92-02332 3.01 86

Se BO15P1* 92-02332 0.06 89 U

n Bo15P1* 92-02332 0.13 88 v

* Sample not in this SDG

*B6 designation applies nnly to Bi analysis. The unit for B6 is in ug/L not in mg j as all other elements are.
Ag and Se were analysed the AAS000 PE, all other elements re analysed by the AA5100 PE.
The IDL {ug/L): for AAS PE (10/16/91) Ag=0.2,As=0.4,Bi=1.3,Pb=0.9,5e=0.3,T1=0.5

The IDL (ug/L): for AA5100 PE (10/ /91) Ag=0.6,As=0.8,Bi=0.9,Pb=1.5,5e=1.0,T1=0.7

The CRDL (ug/L): Ag=10,As=10,Bi=60,Pb=3,5e=5,T1=10

The analytical spike levels in ug/L is 20 for Ag,As.Bi,Pb,T1 and 10 for Se.

The pre-digestion spike (ug/L):Ag=40,As=40,B81=50,Pb=20,5e=10,T1=50

Pre-digestion spike (Mg/L): Ag=40, As=40, Bi=20, Pb=20, Se=10, T1=50

LCS standard: Ag, As, Pb, Se, T1 -- ICF 0287; Bi -- NIST 3109

ICV/CCV used during analyses: Ag,Pb,T1--1CF0389; As,Se--ICF 05380; Bi--NIST 3106.

RPD only calculated if both sample and duplicate are greater than IDL.

The analytical reduced results shows that all of the LCS,ICV,CCV,ICB,CCB

had met the CLP requirement.

CLPF i
U = Anaiyzed but not detected (less than IDL)
B = Less than CRDL but greater than or equal to IDL
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TABLE 8: COLD VAPOR AA ANALYSIS DATA )R TASKS 2 & 4

SDG £10
SOLID SAMPLES
------------- B3 (a)
81 B2 Vo mmmem—mm—eoee- 84 (b)
------------------------------------ Sample Digest --------=----
Sample Flags pl. B2  lank +Spi Spike LCS LCS
Sample ID# L Log# /kg C Q mg/Kg C =xPD ug/L C mg/Kg %rec mg/Kg Xrec
BOOX75 (h) 91-07815 0.14 N 0.15 5.0¢ 004 U 0.23 71.3% 10.1 79.3%
10/16/91  (0.10)
NIST SRM2704 1.3 88.3%
BO15LS 92-01246 0.20 N
11/14/91  (0.15) N (0.12)
BO15M9 92-01827 0.14

12/04/91 (0.08) B8 N (Q.IZ)

(a) B3 Predigestion Spike Level = 0.05 ug Hg

(b) LCS 7 Hg certified at 12.7 mg/Kg (Range 8.5 to 17.Q mg/Kg)

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

(d) RPD only calculated 1f both sample and duplicate are >IDL

(e) IDL = 0.04 ug/L [or h 005 mg/kg -> 0.2g sample, 25 mL analysis aliquot]
(f) CROL = 0.2 ug/L for 1 mg/kg -> 0.2g sample, 100 mL analysis aliquot]

(g) Calibration standards NIST SRM3133, ICV/CCV standard Johnson-Matthey 14395
(h) BOOX?5 not part of SDG; sample used for QC during batch analysis.

(1) Values in ( ) were analyzed originally on the date indicated.

CLP FLAGS

U = Analyzed but not detected (less than IDL)

B = Less than CRDL but greater than or equal to IDL
N = Spike recovery t within control limits





















spike is acceptable (122%). These samples will | reanalyzed for technetium after
the glove-boxed ICP/MS instrument has been aj roved for rac >logical u

Quality control measures included the analysis of blind standards, duplicate
analyses, and analysis « spiked samples. Results for check standards are given
the Tc and U data tables, and are in good agreement with standard values. Precision
estimates for Tc are based on duplica: analyses are difficuit to e: imate due to
the de! :tion limit values obtained in most cases for tt ;e samples; ; 2cision for
uranium is conservatively estimated at <t 10% base on tl standard deviation of
duplicated analyses for 1246-Bl1 and B2.
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TOTAL ALPHA "“ALYSIS RESULTS

The soil samples were prepared and analyzed with their correspor ing QC
samples. Analyses were performed according to proc lures PNL-ALO-106, Acid
Digestion for Preparation of Samples for Radiochemical Analysis, PNL-ALO-460,
Source Preparation for Gross Alpha Analyses, and PNL-ALO-461, Alpha Counting
Procedure. A1l analytical work and calculation were performed in Building 329
and 32975 in the 300 Area.

An appropriate aliquot (ranging from a nominal 1g to 2.5g) was
sub-sampled from each received sample. The blank spike consisted of 10ml1 8M
HNO, with a known amount of #%u spike. The matrix spike consisted of the
sample spiked with a known amount of 239py spike. The blank consisted of 1C |
8M HNO,.

The blank spike recovery is 104% and the matrix spike recovery is 92%.
These recoveries a\ ~age 98% +8% and indicate an average bias of -2%. T
precision reflected in the relative | “cent differen;e . PD) of sample number
92-( 321 (sample not in this SDG but reported for QC pur oses), is 7.3%.
These meet the target values in the ¢ ’P of + 50% accuracy and * 35%
precision. °~ e blank result was low; a minimum activity was detected. The
results are reported per received sample ﬁeight (not corrected for weight
percent solids).

No hold times are defined for total alpha analysis.
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TABLE 11: PHA ANALYSIS DATA FOR TASKS 2 & 4

0
SOIL SAMPLES
----------- Spike
Total Alpha +/- Conc. +/- Spike
Client # S le # Sa e Type {pCi/q) 1 sigma RPD (pCi/g) 1 sigma % Rec.
B015K3 92-00921-A-1a* Soil 25.7 5.8
BO15K3 92-00921-A-2a* Duplicate 23.9 5.7 7
92-00306-A-5a* Rlank <4.7
92-00921-A-4a* Bl: Spike 57.1 8.4 54.8 0.6 104.0
92 1921-A-3a* trix Spike 66.7 4.6 45.4 0.5 92.3
I5LS 92-01246-A-1a Soil 333 28
BO15M9 92-01827-A-1a Soil 803 55
Average % recovery 98 +/- 8

* Not samples in the SDG

The detection 1imit for soil samples of this size is approximatedly 5§ pCi/g.

Contract detection 1imits can be achieved by use of a larger sample size and

longer count | time. ODue to the h activity of the samples in this batch,
a smaller sample size and sho r counting time were used.

Error is based on the propagated error of volume and counting uncertainties.
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T 12: TOTAL BETA ANAYSIS RESULTS FOR TA 1 2 & 4

SDG #10
SOIL SAMPLES
------------ Soik
Teta] Beta +/- « . +/- Spike

WHC ¢ Sample . Sample Type Ci/q) 1 sigma RPD {pti/g) sigma % Rec.
BO15K3  92-0092]1-A-]la* Soil 64500 1990
BO15K3  92-0092]1-A-2a* Soil 60600 1880 6
BO15H1  92-00358-A-3a* Matrix Spike 4790 145 1536 78 108
BO15L5 92-01246-A-1a Soil 2930000 83100
BO1SM9  92-01827-A-1a Soil 30000 134000

92-0092]1-A-5a* Blank 97 21

92-00921-A-4a* Blank Spike 491 29 477 29 83

* Not samples in the SDG but reported for QC purposes

The detection 1imit for soil samples of this size is approximatedly 36 pCi/g.
Contra detect 1imits can be achieved by use of a larger sample size and
longer counting time. Due to the high activity of the samples in this batch,
a smaller sample size and shorter counting time were used.

Error is based on the propagated error of volume and counting uncertainties.









--rnnu-rInl‘ ANA!YSI" n.-.-.u_

An aliquot of sample leachate was taken from samples 92-01246, 92-01827,
92-01827 duplicate, and the blank and Iank spike previously leached. The
leach procedure used was PNL-ALO-106, Acid Digestion for Preparation of
Samples for Radiochemical Analysis. ~ is was follc : by Procedure PNL-; O-
465, Strontium-90 Analysis (Oxalate-Nitric Acid ‘'thod), and PNL-ALO-463, Beta
Counting Procedure. A1l work was performed in building 329 and 32975 of the
300 area.

The analysis for strontium-90 proceeded smoothly; all QC criteria were
met. The matrix spike was used to determine the batch yield (84%). The blank
spike resulted in 107% recovery indicating a method bias of +7%. The
precision, estimated by the relative percent difference of the duplicates, is
9%. The blank result was hardly detectable at 4 pCi/g. Results are reported
per received sample weight (i.e. not corrected for weigt percent solids).

The Sr-90 analysis does not cor: :t for the presence of Sr-89; all
activity is assumed to be from Sr-90.

No hold times are defined for strontium analysis.
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T .E 14: STRONTIUM-90 ANALYSIS DATA FOR TASKS 2 & 4

SD6 0
Spike
Strontium +/~ Conc. +/- Spike Normalized
WHC # Sample # Sample Type Ci/g) 1 sigma* D (pCi/g) 1 sigma* X Rec. ¥ Yield**
BO15LS 92-01246-A-1b  Soil 5.70E+05 4.37E+04
BOISMI  92-01827-A-1b Soil 1.956+06 1.54E+05
BOISM9  92-01827-A-2b Soil Duplicate 1.78E+06 1.41E+05 9
92-01827-A-3b  Matrix Spike Used to determine batch yield 83.7
BL-01827-A-5b Blank <4E+00
BS-01827-A-4b  Blank Spike 5.25E+05 6.61E+04 4.88E+05 2.44E+04 107

nimum detectable activity for a sample is approximately 0.06 pCi/g.
Under analysis conditions for this set, the minimum detectable activity is approximat 4 pCi/g.

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

**All Sr-90 analyses are calculated : basis of their 1o to the matrix spike recovery
ch has been nc 111zed to 100% ch recovery.
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Customer Project
Sa e ID Sample ID

B015K3 92-00921-K-1**
BO15K3 92-00%21 2**

8015K3 92-00921-K-5**
B015K3 92 921-K-4**

BO15LS 92-01246 1
B015M9 92-01827 1

TABLE 15: TRITIUM  LYSIS FOR TASK 2 & 4

SDG #10
Spike

Tritiomm +/- Conc. +/- Recov. Corr.
Sample Type (pCi/i 1 sigma RPD (pCi/g) 1 sigma ictor, X Fs
Soil 56 4
Duplicate 37 3 41
Blank <4 *
Method Spike Used to Determine Batch Yield 75
Soil 32 3
Soil 8 3

Approximate Detection timit = 10 pCi/g (variations occur due to actual sample size)
bl ¢ les in the i but orted for QC purposes
* tased on 0.3 g sample size
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TABLE 16: TOTAL ORGANIC ANALYSIS RESULTS TASKS 2 & 4

SDG #10
Soil Samples
Sample ug C ug C in mg/Kg RSD (%) ¥ Std. Date Date
WHC Sample # PNL ALO # Sam - pe wt. g Res s Sample Sample Dups rec. Received Analyzed

BO15LS 92-1246-1 Sample 0.05511 31.1 26.6 503 6 11-08-91 11-19-91
BO15LS 92-1246-2 Dupl te 0.06493 38.6 34.1 548 11-08-91 11-19-391
BO15LS 92-1246-3 Standard 95.8 11-19-31
BO15LS 92-1246-4 Blank N 4.6 11-19-91
BO15M9 92-1827-1 Sample 0.06065 54.2 49.6 854 9 11-18-91 11-19-31
BO15M9 92-1827-2 Duplicate 0.05416 54.9 50.4 971 11-18-91 11-19-91
BO15M9 92-1827-3 Standard 95.8 11-19-91
BO15M9 92-1827-4 Blank 4.6 11-19-91

Total Qrganic Carbon by PNL Procedure 7-40.37, on Instrument WAS2040,

325 Bldg., rm 701. Data reported from 3 52821, pp 13-14.

























































































































































































