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INTRODUCTION 

This data package conta i ns the resu~ts obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterization of samples for the 200-BP-l 
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) AL0-001. The analytical procedures required for analysis were defined 
in the Test Instructions {TI) prepared by the PNL 200-BP-l Project Management 
Office in accordance with the TPP and the QAPjP AL0-001. 

The samples (Table 1) were submitted with the appropriate WHC Chain of 
Custody (COC) and Sample Analysis Request Forms . The samples were delivered 
at refrigerated temperature (i.e . , packed in ice in coolers) to the 300 Area, 
325 Building and 329 Building 200-BP-l Sample Custodians. 

The requested analyses for sample numbers 92-05877, 92-05953 and 92-
05954 are the full suite as specified in the WHC SOW. The full suite of 
analyses parameters of interest are; nitrate, nitrite, phosphate, sulfate, 
cyanide, free cyanide, complex cyanide, bismuth, the EPA Contract Laboratory 
Program inorganic target analytes, total alpha, total beta, cesium-137, 
cobalt-60, ruthenium-106, plutonium-239/240, plutonium-238, strontium-90, 
technetium-99, total uranium activity, tritium, total organic carbon and the 
EPA Contract Laboratory Program organic target compound list. The other eight 
samples were submitted for total and free cyanide analyses. Weight percent 
solid is also determined for soil samples (Table 2). All data are corrected 
to dry weight except where otherwise stated. The quality control {QC) 
requirements for the samples are defined in the test instructions for each 
sample. The QC requirements outlined in the procedures and requested in the 
WHC SOW were followed. Method blanks, matrix spikes, sample duplicates and/or 
matrix spike duplicates were analyzed. All QC data that were required are 
included in the appendices of this Data Package/Report. 

The data in this package are reported in separate tables or CLP Forms 
(Tables 2 through 16 and CLP Forms) for each analyte or method. Five 
appendices are provided; one for Test Instruction, one for Chain of Custody, 
Sample Analysis Request Forms and Sample Receipt Forms, one that contains the 
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primary inorganic analytical data, one that contains the primary 
radiochemistry analytical data, and one that contains the primary organic 
analytical data and full CLP data tables. 
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CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 for completeness. Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the ProJect Manager's designee, as verified by the following signature. 

!l4f!//f~ptJmJ!) Date 
200-BP-1 Project Manager 
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WHC 
Sample Number 

B01SH7 
BOlSJO 
B01SJ2 
B01SJ4 
B015S2 
BOlSBO 
B01SB4 \ 

B01SC8 
BOlSFO 
BOlSGO 
B01SG8 

TABLE 1: 200-BP-1 Sample Numbers 

PNL ALO 
Sample Number 

92-05877 
92-05878 
92-05679 
92-05880 
92-05881 
92-05882 
92-05953 
92-05954 
92-06336 
92-06337 
92-06338 

Sample Type 

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

CN Suite - Total CN, Free CN and Complex CN 

*Analyses 
Requested 

Full Suite 
CN Suite 
CN Suite 
CN Suite 
CN Suite 
CN Suite 
Ful 1 Suite 
Full Suite 
CN Suite 
CN Suite 
CN Suite 

Full Suite - Anions, Bismuth, CLP Inorganic Target Analytes, 
Radiochemistry Suite, TOC and CLP Organic Target Compounds 
(as defined in Introduction, pg 2.) 
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TABLE 2: 

WEIGHT PERCENT SOLIDS SUMMARY SHEET 

SAMPLE DUPLICATE AVERAGE SOLIDS 
SAMPLE ID# PNL LOG# WT% WT°' WT% 
------------ --------- ---------- --------- --------------
B01SH7 92-05877 96.28 96.29 96.3 
BOlSJO 92-05878 97.49 97.67 97.6 
B01SJ2 92-05879 96.68 96.58 96.6 
B01SJ4 92-05880 95.42 95.43 95.4 
B01SB4 92-05953 97.72 97.68 97.7 
BOlSC8 92-05954 97.94 97.86 97.9 
BOlSFO 92-06336 94.18 94.25 94.2 
BOlSGO 92-06337 94.14 93.91 94.0 
B01SG8 92-06338 97 .18 97.34 97.3 

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

Ion Chromatography 

The samples were extracted using procedure PNL-AL0 -108 and were analyzed 
using procedure PNL-AL0-212, in accordance with EPA Method 300 .0. The sampl es 
were analyzed on 6/02/92. The sample preparation and analyses were performed 
in the 325 buiding in the 300 area. 

Data presentation (see Table 3a-3d, and the notes below) 

The anion analysis results have been listed on a separate page with 
sample, sample duplicate, matrix spike, duplicate matrix spike, and control 
standard information. 

RPO values for samples analyzed in duplicate, spike recoveries for 
spiked samples, and control standard recoveries have also been reported. For 
soil samples, all analyte val ues , spike levels, and recoveries were based on 
dry weights. 

The control standard for all anions has been defined as the spiked 
blank. 

Concentration flags ( C) and quality flags ( Q) have also been 
appended, where appropriate. 

CRDL and IDL values 

CRDL IDL 
Analyte µg/L mg/kg µg/L mg/kg 

Nitrite-N 15 1 8 0.8 

Nitrate-N 15 1 7 0.8 

Phosphate-P 60 5 30 1.7 

Sulfate 250 20 51 4.0 
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Reported values for solids in mg/Kg. The IDL values for liquid samples 
have been derived from the standard devia~ions of analyses of multiple sets of 
the lowest calibration standard, CAL 1. For solid samples, at an extract 
buffer weight to sample weight ratio of 10, the IDL values have been estimated 
to be 0.8xCRDL for N02-N and N03-N, 0.33xCRDL for P04-P, and 0.2xCRDL for S04 • 

Hold Times 

The hold time of 48 hours after extraction (for soils) was met for all 
of the samples analyzed. 

Accuracy and Precision in IC Results 

The accuracy of reported values between 20-80% of the calibration 
maximum has been estimated to be ±10%, unless otherwise noted in this report. 
This level of accuracy may be considered achievable throughout the calibration 
range unless otherwise specified. The accuracy decreases and errors increase 
for lower analyte levels and may be 100% at the instrument detection limit. 

Quality Control 

The criteria for the acceptance of data, that the spiked blank values 
for the anions of interest are quantitated within ±20%, has been met for this 
SDG. The retention time (R.T.} window for the anions of interest, set at 
±10%, has been met. 

Spike and duplicate spike recoveries on sample 92-05954/B01SC8 were 
within the acceptable limits of ±25% for nitrite and phosphate. Variation in 
spike recovery and duplicate analysis of P04-P could be caused by 
heterogeneity of these very coarse soils. The spikes for nitrate and sulfate 
were significantly less than 25% of the anion concentration; therefore, the 
calculated spike recoveries are meaningless. 

. . 

Sample 92-05877/BOlSH? was analyzed in duplicate with RPO values within 
specified limits for all analytes. Recoveries on all analytes in the control 
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standard (spiked method blank) were within the ±10% window; except for N02-N 
which was at 89% recovery. 
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Cl C2 
SAMPLE DUP 

CUST ID ALO# (mg/Kg) C (mg/Kg) 
---------- ---------- ---------- ----------
B01SH7 92-05877 17.5 16 .6 

B01SB4 92-05953 42 . 7 

B01SC8 92- 05954 16 . 1 

NOTES : 

C 

TABLE 3A: ANION IC ANALYSIS DATA 
NITRITE (N02-N) 

TASK 2 & 4 SDG 17 

----------CJ----- ----------C6----- --------% RECOVERY------- -
SMPL+ DUP+ ---CJ--- ---C6--- ---C4---

SPIKE SPIKE SPIKE SPIKE SMPL DUP CNTRL 
cs 

BLANK 
RPO (mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD . Q 

5% 0.8 U 89% 

5% 32 .6 15.5 31 15 . 5 106% 96% 

Quality Flags [Q] 

E: Estimated value. interference present 
1. 5 ppm N02 spike in extract OR 5 ppm X dil. factor/ frac . solids spike in sample; 

see run narrative . 
N: Spike recovery not within control limi ts 
*: Duplicate analysis not within control limits 

2. RPO values have been calculated using sample duplicates OR the two sample plus spike values . 
3. 100% extraction efficiency assumed i n defining dil . factor as (diluent vol / sample wt) Concentrat ion Flags [C] 

X 1.00 gm/ml . 
4 . CS : Method Blank ; C4: Sp i ked Blank ; nominal sample wt=2 .00gm . B: IOL <= [Analyte] < CRDL 
5. Estimated IOL = 0.8 mg/Kg . U: [Analyte] < IDL 
6. CRDL= 1.0 mg/Kg . 



Cl C2 
SAMPLE OUP 

CUST ID ALO I (mg/Kg) C (mg/Kg) 
---------- ---------- ---------- -- ----------
801SH7 92-05877 467 421 

801SB4 92-05953 1040 

801SC8 92-05954 782 

NOTES: 

TABLE 3B : ANION IC ANALYSIS DATA 
NITRATE (N03-N) 

TASK 2 & 4 SOG 17 

C RPO 

cs 
BLANK 

(mg/Kg) 

----------CJ----- ----------C6----- --------X RECOVERY--------
SMPL+ DUP+ ---CJ--- ---C6--- ---C4---

SPIKE SPIKE SPIKE SPIKE SMPL DUP CNTRL 
C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD. Q 

lOX 0.8 U lOOX 

7X 854 11. 5 793 11. 5 626X 96X 

Qua 1 i ty Flags [Q] 

E: Estimated value, interference present 
1. 5 ppm N03 spike in extract OR 5 ppm X dil . factor/ frac. solids spike in sample; 

see run narrative . 
N: Spike recovery not within control limits 
* · Duplicate analysis not within control limits 

2. RPO values have been calculated using sample duplicates OR the two sample plus spike values . 
3. lOOX extraction efficiency assumed in defining dil . factor as (diluent vol / sample wt) Concentration Flags [C] 

X 1.00 gm/ml. 
4. CS: Method Blank; C4 : Spiked Blank ; nominal sample wt=2.00gm. B: IDL <= [Analyte] < CROL 
5. Estimated IDL = 0.8 mg/Kg . U: [Ana 1 yte] < IDL 
6. CROL = 1.0 mg/Kg . 
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Cl C2 
SAMPLE DUP 

CUST ID ALO# (mg/Kg) C (mg/Kg) C 
---------- ---------- ----------
B01SH7 92-05877 8.3 8. 1 

B01SB4 92-05953 112 

B01SC8 92-05954 98 

NOTES : 

TABLE 3C: ANION IC ANALYSIS DATA 
PHOSPHATE (P04-P) 

TASK 2 & 4 SDG 17 

----------C3----- ----------C6----- --------X RECOVERY ------ - -
cs SMPL+ DUP+ ---C3--- ---C6--- ---C4---

BLANK SPIKE SPIKE SPIKE SPIKE SMPL DUP CNTRL 
RPD (mg/Kg) C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD. 

2X l. 7 U 97X 

4X 115 16 . 'i 111 16.6 102X 78X 

Quality Flags (Q] 

Q 

1. 5 ppm P04 spike In extract OR 5 ppm X dil . factor/ frac . solids spike In sample; see 
see run narrative. 

E: Estimated value, Interference present 
run naN: Spike recovery not within control limits 

2. RPD values have been calculated using sample duplicates OR the two sample plus spike values . 
3. 100¾ extraction efficiency assumed in defining dil . factor as (diluent vol / sample wt} 

X 1.00 gm/ml . 
4. CS : Method Blank; C4 : Spiked Blank ; nominal sample wt=2 .00gm . 
5. Estimated IDL = 1.7 mg/Kg . 
6. CRDL= 5 mg/Kg . 

*· Duplicate analysis not within control limits 

Concentration Flags [C] 

B: IDL <= [Analyte] < CRDL 
U: [Analyte] < IDL 
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CUST ID ALO I 
---------- ----------
B01SH7 92-05877 

B01SB4 92-05953 

BOlSCB 92-05954 

NOTES : 

Cl 
SAMPLE 

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

462 

354 

271 

C2 
OUP 

C (mg/Kg) C 

465 

TABLE 30: ANION IC ANALYSIS DATA 
SULFATE (S04) 

TASK 2 & 4 SOG 17 

RPO 

1% 

6% 

cs 
BLANK 

(mg/Kg) 

----------C3----- ------ - ---C6----- --------% RECOVERY--------
SMPL+ OUP+ ---C3--- ---C6--- ---C4---

SPIKE SPIKE SPIKE SPIKE SMPL OUP CNTRL 
C (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE STD. Q 

---------- -- -------- -------- -------- -------- -------- -------- -------- --
4 U 98% 

336 51 315 51 127% 86% 

Quality Flags [Q] 

1. 5 ppm S04 spike in extract OR 5 ppm X dil . factor/ frac. solids spike in sample; 
see run narrative . 

E: Estimated value, interference present 
N: Spike recovery not within control limits 
*· Duplicate analysis not within control limits 

2. RPO values have been calculated using sample duplicates OR the two sample plus spike values . 
3. 100% extraction efficiency assumed in defining dil . factor as (diluent vol / sample wt) 

X 1. 00 gm/ml. Concentration Flags [CJ 

4. CS : Method Blank; C4 : Spiked Blank; nominal sample wt=2 .00gm . 
5. Estimated IDL= 4 mg/Kg. 
6. CRDL= 20 mg/Kg . 

B: IDL <= [Analyte] < CROL 
U: [Ana 1 yte] < IDL 

' 
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CYANIDE ANALYSIS RESULTS 

Total cyanide analysis was performed in room 313 of building 325 in the 
Hanford Site 300 area. This data package includes cyanide results for 9 soil­
sediment samples and two water samples. Cyanide results are presented by 
colorimetric analysis run batch. Data package results are summarized in Table 
4a (Soils/Sediments) and Table 4b (Waters). 

Total cyanide results for soil-sediment samples and corresponding 
duplicates (where applicable) were below the instrument detection limit (IDL) 
of 0. 2 mg/kg for samples B01SJ2, B01SJ4, BOlSFO, BOlSGO, and B01SG8 and below 
the IDL of 0.4 mg/kg for sample BOlSJO. Samples B01SH7, B01SB4, and B01SC8 
were analyzed at concentrations between 35 and 120 mg/Kg and required Free CN 
analyses. The total cyanide result for the two water samples was below the 
IDL of 4 µg/L (which was adjusted for the 250 ml sample volume). 

The 12 day hold time specified for cyanide analysis under the CLP 
protocol was met for all samples in this data package. However, sample B01SC8 
(92-05954) did experience some difficulties. The initial distillation met the 
hold time requirement; however, both the RPO and spike were outside reasonable 
limits and the sample was reanalyzed. The reanalysis distillation was outside 
the hold time but the value obtained was similar to those obtained for the 
initial distillation and it is unlikely that the sample result has been 
compromised. The excessive srike recovery has been attributed to a double 
addition of the spike solution. 

The average spiked soil-sediment sample CN recovery for the nine samples 
was 102% with a standard deviation of 2%. However, the spike recovery for the 
initial analysis of B01SC8 has not been included in the average; the 200+% 
recovery is suspected to be an inadvertent double spiking of the sample. 
Spiked water sample cyanide recovery was 103%. 

Accuracy and precision can be inferred from the recovery data for the 

distilled CN laboratory control standard; i.e., ICV-6 (LCS-0789), prepared by 
!CF Corporation. The average CN recovery for the laboratory control sample 
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analyzed with the soil-sediment samples was 104% with a standard deviation of 
4%. Recovery of cyanide for the l aborato'.y control sample analyzed with the 
water samples was 101%. Recovery value for ICV-6 is based on the spiking of 
2 ml of stock standard ICV-6 to 500 ml of deionized water and recovery back 
calculated to the original ICV-6 cyanide concentration. 

Totaj cyanide found in blanks analyzed for each analysis set within the 
data package was below the IDL. The IDL for liquids in the colorimetric 
cyanide analysis procedure is 2 µg/L, based on the EPA CLP approved procedure 
for determining IDL. For solids the comparable colorimetric cyanide IDL is 
0.2 mg/kg, assuming a sample weight of 5 g. 

16 



TABLE 4a : TOTAL CYANIDE ANALYSIS DATA FOR TASK 2&4 
SOG 117 

SOILS-SEDIMENTS 
Sample Sample Blank Spike Sample+ ICY %Recoveries 

GI Dup 62 GS added Spike 63 64 Smpl + ICY ~ .. ,.o 
Sample ID PNL Log# (mg/kg) C (mg/kg) C RPO (µg/L) C (µg) (mg/kg) (mg/L) Spk 63 64 Q Footnote I 'J 
--------- --------- -------- -------- -------- ---------- w,.J BD1SH6 92-05692+ 0.2 u 0.2 u N/A 2.0 u 48.8 10 .2 10.2 100¾ 108% 1-5 -u, 
BD1SH7 92-05877 104 .4 2,3,5 c=I co 

,!, BD1SJ2 92-05879 0.2 u 0.2 B N/A 2.0 u 48.5 10 .4 9.8 103% 104% 1-5 -BOlSJO 92-05878 0.4 u 2,3,5 ~ 
U'"I 

B01SJ4 92-05880 0.2 u 0.2 u NIA 2.0 u 48 .3 10 .3 9. 7 102% 104% 1-5 ~-
B01S84 92 -05953 118 . 7 2,3 , 5 

...... 
-...J 

B01SC8 92-05954 43.0 57 .2 28% 2.0 u 48 .3 98 .4 9.9 232% 105% N * 1-5 

BOlSFO 92-06336 0.2 u 0.2 u N/A 2. 0 u 48 .3 10 .8 9.1 105% 97% 1-5 
BOlSC8++ 92-05954 35.6 2,3,5 

B01SG8 92-06338 0.2 u 0. 2 u N/A 2.0 u 49 .0 10.1 10 . l 101% 107% 1-5 
BOlSGO 92-06337 0.2 u 2,3,5 

+ B01SH6 (92-05692) not part of SDG17 
++ Reanalysis of B01SC8 
+++ Mean spike recovery does not include initial B01SC8 . Hean+++ 102% 104% 

Std Dev 2% 4% 
Footnotes 
1. Stock ICY-6=9.4 mg/L; 2 ml (18.8 l1IJ CN) added to distillation flask & recovered in 250 ml NaOH . 
2. Contract required detection limit for so i l-sediment= 1.0 mg/kg . 
3. IDL for sol i ds is 0.2 mg/kg based on 5 g sample ; Sample IDL adjusted for weight used . 
4. RPD must be within one CRDL when ei ther sample or dupl i cate are below SX CRDL. 
5. C Flags: U= <IDL, B= <CRDL but =>IDL; Q Flags: N= Spike Recovery Failed, *= RPD failed. 



TABLE 4b : TOTAL CYANIDE ANALYSIS DATA FOR TASK 2&4 

WATERS Sample Sample 
GI Dup 62 

Sample ID PNL Log# (µg/L) C (µg/L) 
--------- --------- -------- --------
B015S2 92-05881 4.0 u 4.0 
BOISBO 92-05882 4.0 u 

Footnotes 

SDG #17 

Blank Spike 
GS added 

C RPO (µg/L) C (µg) 

u N/A 2.0 u 48 .3 

Sample+ 
Spike 63 

(µg/L) 
--------

101. 7 

!CV 
64 

{mg/L) 

9. 5 

Mean 
Std Dev 

1. Stock ICV-6=9.4 mg/L; 2 ml (18 .81.//J CN) added to distillation flask & recovered in 250 ml NaOH . 
2. Contract required detection limit for water= 101.//J/L. 
3. IDL for liquids is 21.//J/L based on 500 ml sample ; Sample IDL adjusted for volume distilled. 

I-' 4. RPO must be within one CRDL when either sample or duplicate are below SX CRDL . 
oo 5. C Flags: U= <IDL, B= <CRDL but =>IDL; Q Flags : N= Spike Recovery Failed, *= RPO failed . 

%Recoveries 
Smpl+ 
Spk 63 

103% 

103% 
N/A 

!CV 
64 

101% 

101% 
N/A 

Q Footnote I 

1-5 
2,3,5 

~ 
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FREE CYANIDE ANALYSIS RESULTS 

The samples in this sample delivery group were extracted using procedure 
PNL-AL0-107 and were analyzed using procedure PNL-AL0-271, which was derived 
from Dionex Application Update 107. The sample preparation and analysis were 
performed in the 325 building in the 300 Area. The samples were extracted and 
analyzed on two different dates (i.e., May 14, 1992 and May 20, 1992) and were 
part of large batches which included samples from SDG #17, #18, and #19 for 
Task 2&4 and SDG #15 for Task 7. Only the results for the three samples from 
SDG #17 containing measurable Total CN (i.e., 92-05953/801S84, 92-
05954/BOlSCS, and 92-05877/B01SH7) and supporting QC are reported. 

Data presentation (See Table 5 and notes below) 

Each sample is listed on a separate line with sample, sample duplicate 
matrix spike, duplicate matrix spike, and control standard information. 

RPO values for samples analyzed in duplicate, spike recoveries for 
spiked samples and control standard recoveries are also reported. For soil 
samples, all analyte values, spike levels, and recoveries are based on dry 
weights. 

The control standard is the spiked method blank. 

Concentration flags (C) and quality flags (Q) are also appended, where 
appropriate . 

CRDL and IDL values 

CRDL = 10 µg/L, 1 mg/Kg; IDL = 5 µg/L, 0.5 mg/Kg 

Values in µg/L are for liquids and those for solids in mg/Kg. The IDL 
values are estimated at 0.5*CRDL in the liquid and assumes a 100-fold dilution 
during extraction for solid samples. 
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Hold Times 

The hold time, analysis within 12 days following sample receipt, was not 
met for the three reportable samples in this SDG. Samples 92-05953/B01SB4 and 
92-05954/BOlSCS missed the 12 day hold time by 19 days and sample 92-05877 
missed by 32 days. Since the results are similar to those from SDG #16, #18 
and #19, it is reasonable to assume that there has been little impact on 
validity of the results. However, the soil samples were analyzed immediately 
following extraction. 

Accuracy and Precision 

The accuracy of reported values between 20-80% of the calibration 
maximum is estimated to be ±10%. This value may be used over the complete 
calibration range unless otherwise noted in the Problems section of this 
report. The accuracy decreases and errors increase for lower analyte levels 
and may be 100% at the instrument detection limit. 

Quality Control 

The criterion for the acceptance of data, that the spiked blank value 
has been quantitated within ±20%, has been met for both analysis runs. The 
retention time (R.T.) window for the anion of interest, set as ±10%, also has 
been met. 

It should be noted that the analyst opted to spike the samples at one­
fourth the normal level for the May 14 analysis run. The spiking level for 
the May 20 analysis run was at the normal level. 

The matrix spike and duplicate matrix spike recoveries for samples 92-
05953/B01SB4 (May 14) and 92-05877/B01SH7 (May 20) were within the acceptable 
criteria. 

Duplicate analyses performed on sample 92-05953/B01SB4 (May 14) were 
quantitated within the acceptable limits. However, the duplicate analysis 
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performed on sample 92-05877/BOISHl were not analyzed within the acceptable 
RPO criteria. Sample non-homogeneity is the most probable cause of this type 
of discrepancy. 
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Sample ID# PNL Log# 

(May 20, 1992) 
B01SH7 92-05877 

(May 14, 1992) 
B01SB4 92-05953 

BOlSCB 92-05954 

Concentration Flags [CJ 

U : [ANAL YTE] < IDL 

Sample 
Jl 

mg/kg 

1. 65 

2.66 

3. 54 

B: IDL <= [ANALYTE] < CRDL 

CRDL = 1.0 mg/kg (solids) 

C 

Sample 
dup . J2 

mg/kg 

2.08 

2. 50 

C RPD 

23 

6 

Estimated IDL = 5 ug/L (liquids), 0.05 mg/kg (solids) 

NOTES : 

TABLE 5: FREE CYANIDE ANALYSIS FOR TASKS 2 & 4 
SDG #17 

--JS-­
Matrix 

-------J3 ----- -------J4 -- - ----- ------J6 -----
Sample+ Spike 

:~r;_ C 

Spike Added 
mg/kg mg/kg 

5 U 6.57 5. 12 

5 u 4.03 1. 26 

Quality Flags (Q] 

H: Hold time not met 
E: Estimated Value 

Control 
Std . 
mg/kg 

Standard 
Added 

mg/kg 

5.62 5.00 

Dup . + 
Spike 
mg/kg 

6. 27 

3. 72 

N: Spike recovery not within control limits 
Duplicate Analysis not within control limits * 

Spike 
Added 
mg/kg 

5. 02 

1. 23 

--J3 - -

Spike 
Rec . 

96 

109 

% Recovery --- - --

--J6--
Dup. + 
Spike 
Rec . 

92 

86 

--J4--
Control 
Std. 
Rec . 

112 

Q 
Flags 

H,* 

H 

H 

1. 100% spike level is expected to be 50 ug/L in the extract and 5 mg/kg in a 0. 2 gm sample containing no moisture; 5/14/92 samples were run at 
1/4 spike level. 

2. 100 % extraction efficiency is assumed in defining the extraction dilution as (diluent vol / sample wt) x 1.00 gm/ml 
3. JS The method blank value has been used in this column . J4 Control Std. is the spiked method blank . 
4. The RPD values have been calculated using duplicate results . 
5. Sample 92-05877 analyzed 5/20/92; Samples 92-05953,92-05954 on 5/14/92 . 

{..;N 
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c::::) 
co 
'!e -l._"r.o 
a-.. -



I . J en rt 1.509 I q6"1 / I ij 1J~. i• l £. 

COMPLEX CYANIDE DETERMINATION 

The complex cyanide results are calculated from the difference in the 
total cyanide results and the free cyanide 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 or equal to 2 mg/Kg for soils or 20 

µg/L for water. Soil samples <2 mg/Kg and water samples <20 µg/L total 

cyanide are typically not analyzed for free cyanide to save on analysis cost . 

Attempting to perform free cyanide analysis near the Contract Required 
Detection Limit of total cyanide is not meaningful. 
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Sample ID# 
----------
B01SH7 
B01S84 
B01SC8(2) 

TABLE 6: COMPLEX CYANIDE DETERMINATION 
FOR TASKS 2 & 4 SDG #17 

Total CN Free CN Complex CN 
PNL Log# mg/Kg mg/Kg mg/Kg (1) 
--------- --------- --------- ---------
92-05877 104.4 1. 70 103 
92-05953 118. 7 2.70 116 
92-05954 39.3 3.50 36 

(1) Results calculated by subtracting the free cyanide results 
from the total cyanide results. 

(2) Total CN is average from two analysis runs. 
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GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples for Task 2 & 4 SDG #17 and the accompanying QC samples from SDG 
#16 were prepared following acid extraction procedure PNL-AL0-101, "Acid 
Digestion for 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 following procedures 
PNL-AL0-214 (As), PNL-AL0-215 (Se), PNL-AL0-216 (Bi), PNL-AL0-217 (Pb), PNL ­
AL0-220 (Tl), and PNL-AL0-221 (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 6/11/92 through 
6/25/92. The CLP SOW 788 required hold times of 180 days was met. 

The accuracy of the analyses can be estimated from the average of the 
ICV and CCV percent recoveries, while the analytical precision can be 
ascertained from the standard deviation of these recoveries. 

ICV/CCV %Recovery: 
Std. Dev.: 

100% 
1% 

98% 
3% 

99% 108% 99% 104% 
2% 2% 4% 4% 

The RPD was omitted in Table 7a for Ag, Bi, Se and Tl since the measured 
concentrations were below the instrument detection limits. The RPD for As was 
calculated even though the sample results were below 5x CRDL; the I CRDL limit 
was applied. All samples contained significant quantities of Pb; the RPD was 
42% requiring a"*" flag for Pb results in this SDG. 

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

******** Selenium: 
The Se post-digestions spike recoveries were unacceptable on the 
first set of analyses (6/16/92) and a !Ox dilution was performed 
on the sample and reanalys i s was performed (6/17/92 and 6/18/92). 
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The Se results for all samples were below the CRDL and, since the 
reanalysis spike recoveries remaineq 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 limit 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 initial runs for Se produced negative analytical spike recoveries 
due to the requirement that 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 recovery of the spike, all analytical spike recoveries 
ranged between 78% to 96% . 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. 

******** Silver: 
The LCS sample continues to analyze on the low side and failure to meet 
the performance criteria has been a recurrent issue . Other standards 
containing Ag typically analyze at the certified value, raising concerns 
that the LCS is suspect or that the analytical solution was diluted by 

IOx rather than Sx . Additional checks are being performed to ascertain 
the difficulties with the LCS . However, based on past results of other 
project samples and the absence of any significant signal for any of the 
samples in this SDG, reanalysis was not performed. All sample solutions 
had measured concentrations less than the IDL of 0.69 µg/L. 

******** General: 
The pre-digestion spikes for all analytes were added in 
concentrations equivalent to those required by ICP analysis . 
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These spike concentrations are 25 to 200 times higher than those 
prescribed for GFAA anal yses . This condition was reported to the 
Program Manager and authorization was received to proceed with the 
use of the digestates containing the high spikes. Although the 
pre-digestion spike concentrations were extremely high, the 
recoveries for these solutions were quite good as expected . 
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TABLE 7a: GRAPHITE FURNACE AA ANALYSIS DATA FDR TASKS 2 & 4 -- SDG #17 

B6 (a) 
---------Bl---------- ---------B2------- ----- - --B5------ -----B3----- t - --------B4---------

Post Post Post Sample+ Digest Post 
Sample Spike Flags Dupl. Spike Bl&B2 Blank Spike Spike Spike LCS LCS Spike 

Analyte Samp 1 e ID# PNL Log# mg/Kg Rec C Q mg/Kg Rec C Q RPO mg/Kg Rec C mg/Kg Rec mg/Kg Rec Rec 
-------- ---------- ---------- ------- ----- --- ----- --- --- ----- --- ------- ------ ----- -----
Ag BD1SG7 (c) 92-05633 0.14 95% u 0.12 96% u N/A 0.14 95% u 9.82 101% 8.46 38% 
As B01SG7 (c) 92-05633 2.93 112% 3.55 110% 19% 0.19 102% u 413 .87 106% 890 . 49 97% 
Bi B01SG7 (c) 92-05633 0.30 89% u 

I • 
0.24 92% u N/A 0.29 96% u 2006 .0 103% 1943 .6 97% 

Pb B01SG7 (c) 92-05633 3.87 93% 6.37 85% * 42¾ 0.09 99% B 107.16 104% 247.88 105% 
Se BOlSG7 (c) 92-05633 1.29 80% u w l. 07 74% u w N/A 0.13 102% u 374 .91 97% 29 . 76 76% 
Tl BOlSG7 (c) 92 -05633 0.07 102% u 0.06 102% u N/A 0. 07 102% u 413 . 20 107¾ 43 .63 112¾ 

Ag B01SH7 92- 05877 0.11 97% u 
As B01SH7 92-05877 2.67 97% 
Bi B01SH7 92-05877 7.73 93% 
Pb B01SH7 92 -05877 7 .95 96% * 
Se B01SH7 92-05877 1.04 72% u w 
Tl B01SH7 92-05877 0.07 101% B 

Ag 801SB4 92-05953 0.10 95% u 
As 801SB4 92-05953 2.79 96% 
Bi B01SB4 92-05953 9.32 91% 
Pb B01SB4 92-05953 11.48 103% * 
Se B01SB4 92-05953 0.93 78% u w 
Tl B01SB4 92 - 05953 0.05 104% u 

,. 
The CRDL (IDL) in ug/L : for AA5100 PE (05/18/92) Ag=lO (0.69), As=lO (0 .93), Bi=60 (1 .44), Pb=3 (0.45), Se=5 (0 .63), Tl =lO (0.33) 
The CRDL (IDL) in mg/Kg @200X : Ag~2 .0 (0 . 14), As=2 . 0 (0.18), Bi=l2 (0.30), Pb=0 .6 (0.09), Se=l.O (0.13), Tl=2.0 (0 .07) 
The analytical spike levels in ug/L is 20 for As, Bi, Pb, Tl and 10 for Ag, Se . 
LCS standard: Ag, As, Pb, Se, Tl -- ICF 0287; Bi -- Inorganic Ventures G-BI0119 
ICV/CCV used during analyses: Ag, Pb, Tl -- !CF ICV4(1290); As, Se -- !CF ICV2(1290); Bi -- lV G-BIOll9 . 
Pre-digestion spike (ug/L) : Ag=50, As=2000, Bl=lOOOO, Pb=500, Se=2000, Tl=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 i s at 10,000 ug/L (equ i valent to 2000 mg/Kg). 
(b) No analytical spike performed on these samples. 
(c) Sample not part of SDG17 -- included for QC purposes . 
(d) Analysis dates : Ag (6/15/92). As (6/11/92), Bi (6/19 & 6/24/92). Pb (6/22 &6/25/92) , Se (6/17 & 6/18/92). Tl (6/12 & 6/18/92) . 

CLP Flags: U = [Analyte] < IDL B = IDL <= [Analyte] < CRDL 
N = Pre-digest ion Spi ke Recovery not within control limits . 
W = Post-digestion spike recovery not within control limits; sample absorbance < 50% of spike absorbance . 
*=RPO not within control limits. 

94% 
102% 
(b) 
98¾ 

102% 
102¾ 
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TABLE 7a : GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 -- SOG #17 (continued) 

---------Bl----------
(a) Post 

Sample Spike Flags 
Analyte Sample ID# PNL Log# mg/Kg Rec C Q 
-------- ---------- ---------- ----- ---
Ag B01SC8 92-05954 0.09 95X u 
As B01SC8 92-05954 2.61 96X 
Bi B01SC8 92-05954 4.61 91X 
Pb B01SC8 92-05954 8.49 99X * 
Se B01SC8 92-05954 0.84 73X u w 
Tl B01SC8 92-05954 0.06 98X B 

The CROL (IDL) in ug/L: for AASlOO PE (05/18/92) Ag=lO (D .69), As=lO (0 .93), Bi=60 (1 .44), Pb=3 (0 .45) , Se=S (0 .63), Tl=lO (0 .33) 
The CROL (IDL) in mg/Kg @200X: Ag=2.0 (0 . 14), As=2.0 (0.18), Bi=l2 (0.30), Pb=0.6 (0.09), Se=l.O (0 .13), T1=2.0 (0 .07) 
The analytical spike levels in ug/L is 20 for As, Bi , Pb, Tl and 10 for Ag, Se. 

(a) Support i ng QC (e .g., LCS, dupl icates, pre-digestion spikes) shown in Table 7a . 
(b) Analysis dates : Ag (6/15/92), As (6/11/92). Bi (6/19 & 6/24/92), Pb (6/22 &6/25/92), Se (6/17 & 6/18/92), Tl (6/12 & 6/18/92) . 

CLP Flags : U = [Ana 1 yte] < IDL B = IDL <= [Ana 1 yte] < CROL 
W • Post-digestion spike recovery not within control limits; sample absorbance < SOX of spike absorbance . 
*=RPO for batch duplicate not within control limits . 
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MERCURY COLD VAPOR ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples for Task 2 & 4 SDG #17 and their accompanying QC samples were 
analyzed by cold vapor atomic absorption (CVAA) spectrometry following 
procedure PNL-AL0-213, Mercury in Water , Solids, and Sludges by Manual Cold 
Vapor Technique." The PNL manual CVAA procedure is consistent with CLP SOW 
788 CVAA Method. Digestion of samples and CVAA Hg analysis were performed in 
the 325 building, laboratory 313. The CLP SOW 788 and contract required hold 
time of 26 days was met for the initial analysis of the samples; however, 
failure of both the spike recovery and the RPO prompted reanalysis. The 
reanalysis missed hold time by 13 to 20 days. The results of the initial 
analyses are included in the summary report for comparison with the reruns. 
It should be noted that there is no significant difference between the results 
obtained on 4/24/92 and those obtained on 5/21/92. The following summarizes 
the hold times: 

Sample ID 

B01SH7 
B01S84, B01SC8 

Initial 
Received Analysis 

04/06/92 04/24/92 
04/13/92 04/24/92 

Reruns 
Rerun Missed 
Analysis Hold time 

05/21/92 20 days 
05/21/92 13 days 

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

The CVAA Hg analyses were conducted on a Perkin-Elmer 5000 AA 
instrument. The results for the samples are reported in Table 8, along with 
the QC spike and duplicate from B06809 (a sample not part of SDG #17) and LCS 
recoveries. 

30 



., 
97i3508.197U 

For the 5/21/92 Hg analysis batch the average recovery for the three 
ICV/CCV analyses was 98.6% with a standard_deviation of 2.4%. The analysis of 
the LSC {0287) sample was 9.6 mg/Kg {within the 8.5-17.0 certified range). 
The pre-digestion spike recovery was 101%. Precision, as indicated by the RPD 
from two sets of sample and duplicate analyses, was approximately 10%. 
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SOLID SAMPLES 

TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4 
SDG #17 

83 (a) 
Bl 82 BS 

----------
84 (b) 

Sample Digest ---- --- --- ---
Sample Flags Dupl . 81&82 Blank +Spike Spike LCS LCS 

Sample ID# PNL Log# 
------------ ----------
806809+ 92-06904 

B01SH7 92-05877 
B01SH7$ 

B01SB4 92-05953 
B01SB4$ 

B01SC8 92-05954 
B01SC8$ 

SRM 2704 

mg/Kg C Q mg/Kg C 

0.03 

0.26 
0. 21 

0. 10 
0.06 

0. 13 
0. 11 

0.04 

0. 24 

XRPD mg/Kg C 

11% 0.004 u 

6% 

+ 806809 not part of SDG 17, included for QC purposes for 5/21/92 analyses . 
$ Results are from 4/24/92 analyses, Spi ke & RPO Fa i led . 

mg/Kg %rec mg/Kg %rec 

0.24 101% 9. 56 75% 

1. 30 89% 

(a) 83 Predigest i on Spike= 0.05 ug Hg in 25 ml al iquot . (Analys i s al iquot: sample 25ml , spike 10ml) 
(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) RPO only calculated If both sample and dupl icate are >IDL 
(e) IDL = 0.04 ug/L [or 0.004 mg/Kg -- (0 .04ug/L * 0. ll) / lg] 
(f) CRDL = 0. 2 ug/L [or 0.02 mg/Kg - - (0 .2ug/L * O. ll) / lg) 
(g) Calibration standards NIST SRM3133 , !CV/CCV standard Johnson-Matthey 14395 
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INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETRIC ANALYSIS RESULTS 

Samples and their accompany i ng quality control samples were prepared 
following acid digestion by procedure PNL-AL0-101, "Acid Digestion for Metal 
Analysis." The methodology is consistent with the CLP procedure for the acid 
digestion of waters and sediments . Digestates were then analyzed by 
Inductively Coupled Plasma Atomic Emission Spectrophotometry (ICP-AES) 
following procedure PNL-AL0-211. This method is comparable to EPA method 
200.7 CLP-M. Calibration standard source and preparation information are 
located in the PNL-ACL instrument archive file: "ICP-325-405." The analysis 
was performed in ICP lab 405, building 325 in the 300 area. 

The data is presented following U.S. EPA - CLP reporting format 
according to the SOW 788 protocol. Analyte concentrations are reported as dry 
weight corrected concentrations on "FORM I - IN, INORGANIC ANALYSES DATA 
SHEET." Spike sample recoveries are reported on "FORM V (Part 1) - IN, SPIKE 
SAMPLE RECOVERY." Duplicates and RPD's (Relative Percent Differences) are 
reported on "FORM VI - IN, DUPLICATES." Laboratory quality control sample 
results are reported on "FORM VII - IN, LABORATORY CONTROL SAMPLE." 

This discussion is relative to the following samples (ALO Log-In #'s) in 
SDG #17: 92-05877, 92-05953 and 92-05954. 

This report contains the results for all of the samples including two 
pre-digestion and post-digestion spiked samples recovery tests. The pre­
digestion spiked sample was with i n the recovery limits. This was the first 
time that antimony has ever passed the pre-digestion spike recovery test. 
Because antimony has routinely failed the pre-digestion spike recovery test in 
the past, a "post-digestion" spiked sample was prepared and analyzed. This 
post-digestion spiked sample result for antimony was within acceptance limits. 

Precision and accuracy for the quality control samples were within EPA 
acceptance limits with the following exceptions: low aluminum recovery from 
the laboratory control sample; low pre-digestion spike recovery for cadmium 
and manganese; poor duplicate sample precision {21% to 48% relative percent 
difference) for aluminum, cadmium, calcium, chromium, copper, iron, magnesium, 
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manganese, vanadium, and zinc; and a slightly elevated cadmium level in the 
preparation blank. A continu i ng calibrat\on blank analysis was inadvertently 
omitted near the beginning of a run. Examination of the raw data indicated 
that the calibration blanks which were analyzed before and after this period 
of time in the run were all below contract required detection limit (CRDL) or 
below the instrument detection limit (IDL). Therefore the omission of this 
single cal1bration 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 attributable to 
sample inhomogeneity. Especially since the "soil" samples were gravelly­
coarse sand in texture, with rock chips measuring one centimeter or more and 
containing hydrous oxide coatings. 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 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 inho~ogeneity. 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 known therefore the reported sample cadmium 
concentrations may be biased high by up to 4.4 mg/Kg . 

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 mg/Kg). 
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U.S. EPA - CLP 

1 
INORGANIC _ANALYSES DATA SHEET 

EPA SAMPLE NO. 

Lab Name: BATTELLE PNL -------
Lab Code: Case No.: 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.7 

Contract: 

SAS No.: 

B01SB4 

SDG No.: 15--17 

Lab Sample ID: 92-05953-B 

Date Received: 04/13/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

-7429-90-5 Aluminum 6940 * p 
Antimony- u - -- -

7440-36-0 3.3 p 

Barium - -
7440-39-3 49.4 p 

Beryllium a -
7440-41-7 0.27 p -
7440-43-9 Cadmium 0.62 B N* p 

Calcium- - - -
7440-70-2 8310 * p 

Chromium - --- -7440-47-3 12.4 * p - - --- -7440-48-4 Cobalt 5.9 B p 

Copper= 
-7440-50-8 11.7 * p - --- -

7439-89-6 Iron 16900 * p - --- -7439-95-4 Magnesium 4640 * p - _N_*_ -7439-96-5 Manganese 259 p - - - -7440-02-0 Nickel 94.0 p 

7440-09-7 Potassium a -945 p -7440-23-5 Sodium 3970 p 
7440-62-2 Vanadium - -34.2 * p - - --- -7440-66-6 Zinc 36.7 * p - - -- -

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

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL -- SOIL SAMPLE, ACID LEACHED ________________ _ 
DATE ANALYZED: 20 MAY 1992 -
TASK=2_&_4_SDG#_17 ----------------------

FORM I - IN 
3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: BATTELLE PNL -------
Lab Code: case No.: 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.9 

Contract: 

SAS No.: 

B01SC8 

SDG No.: 15--17 

Lab Sample ID: 92-05954-B 

Date Received: 04/13/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 6970 * p 
Antimony= u - -- -7440-36-0 2.9 p -7440-39-3 Barium 56.0 p 
Beryllium B -7440-41-7 0.25 p -7440-43-9 Cadmium 0.38 u N* p - - - -7440-70-2 Calcium 7610 * p 
Chromium - --- -7440-47-3 12.8 * p - B --- -7440-48-4 Cobalt 6.2 p 

Copper= 
-7440-50-8 12.8 * p - --- -7439-89-6 Iron 17800 * p - --- -Magnesium 7439-95-4 4920 * p - _N_*_ -7439-96-5 Manganese 273 p - - - -7440-02-0 Nickel 55.3 p - -7440-09-7 Potassium 906 B p -74'40-23-5 Sodium 3400 p - -7440-62-2 Vanadium 37.2 * p - - --- -7440-66-6 Zinc 37.5 * p - - -- -

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

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL -- SOIL SAMPLE, ACID LEACHED ________________ _ 
DATE ANALYZED: 20 MAY 1992 -
TASK=2_&_4_SDG#_17 ---------------------

FORM I - IN 
3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC- ANALYSES DATA SHEET 

Lab Name: BATTELLE PNL -------
Lab Code: Case No.: 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.6 

Contract: 

SAS No.: 

B01SG7 

SDG No.: 15- - 17 

Lab Sample ID: 92-056 33-B 

Date Received: 03/3 1/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 8010 * p 
Antimony- u --- -7440-36-0 2.9 p 
Barium - -7440-39-3 78.9 p - -Beryllium 7440-41-7 0.25 B p -7440-43-9 Cadmium 3 . 4 N* p 
Calcium- - - - -7440-70-2 8370 * p 

Chromium - --- -7440-47-3 10.4 * p - - --- -7440-48-4 Cobalt 9.1 B p -7440-50-8 Copper __ 17.8 * p - --- -7439-89-6 Iron 25900 * p - --- -Magnesium 7439-95-4 4670 * p - --- -7439-96-5 Manganese 325 N* p - - - -7440-02-0 Nickel 8.4 p - -7440-09-7 Potassium 767 B p -7440-23-5 Sodium 1620 p 
7440-62-2 Vanadiuiii""" - -68.2 * p 

Zinc - - --- -7440-66-6 52.5 * p · - --- -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before : Texture: 

Color After: Clarity After: Artifacts : 

comments: 
ORIGINAL -- SOIL SAMPLE, ACID LEACHED ________________ _ 
DATE ANALYZED: 20 MAY 1992 -
TASK=2_&_4_SDG#_16 ----------------------

FORM I - IN 
3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC .ANALYSES DATA SHEET 

Lab Name: BATTELLE PNL -------
Lab Code: Case No.: 

Matri~ (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

96.3 

Contract: 

SAS No.: 

B01SH7 

SDG No.: 15--17 

Lab Sample ID: 92-05877-B 

Date Received: 04/06/92 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 7610 * p 
Antimony- u - -- -7440-36-0 2.7 p 
Barium - -7440-39-3 89.0 p - -Beryllium 7440-41-7 0.31 B p -7440-43-9 Cadmium 0.36 u N* p 
Calcium- - - -7440-70-2 8820 * p 
Chromium - --- -7440-47-3 14. 3 * p - - --- -7440-48-4 Cobalt 8.9 B p 

Copper= 
-7440-50-8 17.1 * p - --- -7439-89-6 Iron 24700 * p - --- -Magnesium 7439-95-4 5280 * p - --- -7439-96-5 Manganese 341 N* p - - - -7440-02-0 Nickel 88.5 p 

Potassium B -7440-09-7 831 p -7440-23-5 Sodium 1770 p 
7440-62-2 Vanadium" - -61.9 * p - - --- -7440-66-6 Zinc 48.1 * p - - -- -

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

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL -- SOIL SAMPLE , ACID LEACHED ________________ _ 
DATE ANALYZED: 20 MAY 1992 -
TASK=2_&_4_SDG#_17 ---------------------

FORM I - IN 
3/90 
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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 were above instrument allowable 
radioactivity limits. Leachate solutions were not diluted to allowable limits 
as the resulting IDL would, mcst probably, exceed the concentration of 
analytes of interest in the samples. Samples were analyzed at a later date by 
alternate methods and/or instruments and will follow in a separate report. 
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TABLE 9: ICP-MS Analysis Data 

No data available at this time. 
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FROM THE DESK OF: PAT REICH 
SAMPLE MANAGEMENT 
(509) 372-2785/H4:14 

TO: BOISH7-PNL-068 DATE: March 29, 1995 

SUBJECT: TC-99 AND URANIUM DATA FOR B01SH7-PNL-068 

Due to Lab sample batching the Tc -99 and Uranium analysis with the complete 
raw data requested for this data package is filed in BOISPI-PNL-069. 

Attached is a copy of the PNL Summary and Cover letter with the sample results 
included. 

Thank You, 

Pat Reich 
Sample Management 

I 

I 

I 

I 
I 
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October 14, 1992 

Ms. J.M. Duncan, T6-08 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, Washington 99352 

Dear Ms. Duncan: 

()Battelle 
Pacific Northwest Laboratories 
P.O. Box 999 , 
Richland, Washington U.S.A. 99352 
Telephone (509) 

Telex 15-2874 
376-5802 

TRANSMITTAL OF 200-BP-l SITE INVESTIGATION ANALYTICAL CHEMISTRY SUPPORT 
PROJECT, TASKS 2 AND 4, ICP-MS Tc-99 AND URANIUM DATA PACKAGE/REPORT FOR NOS. 
12-19, REVISION 0, OCTOBER 14, 1992 

(Ref: Letter to J. A. Lerch, "Transmittal of Interim Change Notice for Pacific 
Northwest Laboratory (PNL) Analytical Procedure for the 200-BP-l Site 
Investigation Analytical Chemistry Support Project." dated April 1, 
1992.) 

Enclosed are two copies of the report and one copy of the appendices of the 
subject 200-BP-l Tasks 2 and 4, ICP-MS Tc-99 and Uranium Data Package/Report 
for SDG Nos. 12-19, Revis ion 0, October 14, 1992 and a PNL Analytical 
Chemistry Laboratory Data Report/Package Acknowledgement Form for the data 
report/package. Please sign the form and return to me as agreed upon in the 
reference above. 

Also, a reminder, PNL is to be notified of validation of all data 
report/packages as defined in the "Memorandum of Understanding Between the 
Pacific Northwest Laboratory (PNL) and Westinghouse Hanford Company (WHC) on 
325 Laboratory Operations in Support of Hanford Site Tank Waste 
Characterization Activities, March 10, 1992." 

If you have any questions about the above or after reviewing the data, please 
give me a call on 376-5802. 

Sincerely, 

B. M. Gillespie 
200-BP-l PNL Project Manager 
Analytical Laboratory Operations 

Enclosures 
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200-BP-1 SITE INVESTIGATION 
ANALYTICAL CHEMISTRY SUPPORT PROJECT 

TASKS 2 & 4 

ICP-MS Tc-99 and Uranium 

DATA PACKAGE/REPORT for SDG NOs. 12-19 

Revision O ~ 

RECORD COPY 

... . _:_ 

r 
I 
I r r October 14, 199~2~================--=====~i-

Prepared by: B.M. Gillespie 

Pacific Northwest Laboratory 

(PNL Project #16772) 
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I 

· This data package contains the results obtained by Pacific Northwest 
Laboratory (PNL) staff in the characterizati~n of samples for the 200-BP-1 
Site Investigation Analytical Chemistry Support Project. The samples were 
submi t ted for analysis by Westinghouse Hanford Company (WHC) under the 
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan 
(QAPjP) AL0-001. The analytical procedures required for analysis were defined 
in the Test Instructions (TI) prepared by the PNL 200-BP-1 Project Management 
Office in accordance with the TPP and the QAPjP AL0-001. 

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

The analyses requested for the samples in this report are technicium-99 
and uranium. The quality control (QC) requirements for the samples are 
defined in the test instructions for each sample. The QC requirements 
outl i ned in the procedures and requested in the WHC SOW were followed. Method 
blanks, matrix spikes, sample duplicates and/or matrix spike duplicates were 
analyzed . All 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. 
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CERTIFICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 for completeness . Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the Project Manager's designee, as verified by the following signature. 

B. M. Gillespie Date 
200-BP-l Project Manager 
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200-BP-l TASKS 2 AND 4 ICP-MS HOT SAMPLE ANALYSES 

DATA PACKAGE TASK 2&4, #12 

B015Pl 
B015P5 
B015P9 
B015Ql 

92-02332 
92-02628 
92-02629 
92-02630 

DATA PACKAGE TASK 2&4, #13 

B015R5 
B015S1 

92-03236 
92-03300 

DATA PACKAGE TASK 2&4, #14 

B01S75 
B01S77 
B01S89 

92-03738 
92-039Cl 
92-03902 

DATA PACKAGE TASK 2&4, #15 

B01S97 
B01S99 
BOlSBl 
B01SB3 
B01SB7 
B01SB2 

92-04734 
92-04735 
92-04736 
92-04968 
·92-05102 
92-05150 

DATA PACKAGE TASK 2&4, #16 

B01SC7 
B01SC9 
B01SD9 
B01SD7 
B01SF7 
B01SF9 
B01SG3 
B01SG7 
B01SG9 
B01SH3 

92-05270 
92-05271 
92-05352 
92-05353 
92-05490 
92-05491 
92-05492 
92-05633 
92-05634 
92-05690 

DATA PACKAGE TASK 2&4, #17 

B01SH7 
B01SB4 
B01SC8 

92-05877 
92-05953 
92-05954 

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

DATA PACKAGE TASK 2&4, #18 

B067YS 
B067Y7 
B067Z3 
B067ZS 
B06809 

92-06428 
92-06713 
92-06726 
92-06727 
92-06904 

DATA PACKAGE TASK 2&4, #19 

B06813 
B06815 
B06823 
B06825 
B06827 

92-06963 
92-06964 
92-07040 
92-07141 
92-07142 
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RADIOCHEMICAL DATA TABLES 
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ICP/MS ANALYSIS RESULTS 

The project samples and accompanying qc were prepared for ICP/MS 
analysis using procedure PNL-AL0-101, Acid Digestion for Metal Analysis. This 
methodology is consistent with CLP Inorganics acid digestion for metals. The 
resulting digestates were further diluted and analyzed by inductively coupled 
plasma mass spectrometry (ICP/MS) according to procedure PNL-AL0-280, 
Inductively Coupled Plasma Mass Spectrometric (ICP/MS) Analysis. Technetium 
was determined using procedure PNL-AL0-281 (ICP/MS Determination of 99Tc), and 
uranium was determined using procedure PNL-AL0-282 (Determination of Uranium 
Concentration/ Isotopic Composition Using ICP/MS). The calibration standard 
concentrations for these analyses are documented in the raw data. Samples 
were prepared in the 325 building and the 99Tc and U determinations were 
performed on the shielded ICP/MS unit in room 115 of building 3708 in the 300 
area. A total of five analytical runs were necessary to include all regular 
and QC samples. The fifth ana lysis was performed for samples requiring a 
reanalysis. Criteria for a reanalysis included memory effects, concentrations 
outside calibration range, or general inconsistencies. 

Previous ICP/MS analyses for 200-BP-l samples involved the use of an 
ultrasonic nebulizer (USN) to maximize instrument sensitivity. Unfortunately, 
a USN for radioactive use has not yet been acquired, so the samples were 
aspirated using a conventional pneumatic nebulizer. While the extra 
sensitivity may have been beneficial for determining the technetium 
concentration, it would have had a negative impact on the uranium analysis. 
In fact, it is almost certain that the use of a USN would have resulted in 
additional dilutions to obtain the uranium concentration in many of the 
samples. As it was, all samples were analyzed for Tc at an additional 
dilution of only 2X to mitigate matrix effects. 

Results were calculated using PQ software as outlined in PNL-AL0-280 and 
the operations manuals. Additional calculations can be necessary, however, to 
correct for interferences with elements of interest. At mass 99, technetium 
is interfered by an isotope of ruthenium; a correction is therefore necessary 
to subtract out the isobaric ruthenium contribution. To be accurate, this 

7 
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correction factor assumes natural ruthenium isotopic abundance . There are 
indications that the apparent Ru in these samples is not of natural isotopic 
abundance; this is not surprising considering the likely source of this 
ruthenium. It appears that this ruthenium does not contain a measurable 
isotope at mass 99. For this reason, correction factors for ruthenium were 
obtained but were not applied in calculating the technetium concentrat i ons. 
(These factors are reported in the data table however for i nformation and for 
the sake of completeness . ) Judging from the spiked sample recovery values, 
the decision not to factor in the possible Ru contribution appears to be 
legitimate. Some samples were calculated as containing small but measurable 
quantities of technetium, however the corresponding spectrum did not indicate 
a positive identifiable peak; these results are reported but parenthesized to 
indicate qualitative uncertainty. 

As specified in AL0-280, appropriate internal standards were used to 
correct for instrument drift and general signal suppression. The elements 
chosen were indium (for technetium), thorium and thallium (for uranium). 
Indium is commonly used as an internal standard due to its absence in all but 
very few samples. There is more difficulty in choosing an appropriate 
internal standard for the high ivsses; there aren't that many of them above 
mass 200, and those that exist may be present in soils . For this reason, two 
elements were chosen to represent the high mass response. Unfortunately, the 
results indicate that many of the samples contain at least one of these 
elements in measurable concentrations. This was not a problem in 4 of the 5 
runs, because indium served as a legitimate substitute; for one run (2922a) 
however, only uranium was being analyzed and indium was not scanned . To 
obtain legitimate results for this run, the uranium concentration for all runs 
was calculated against each internal standard, and the results calculated 
against Th and Tl were compared with those calculated against In. A thorough 

• analysis of the data indicates that the results calculated against Tl most 
closely resembled the In results . It appeared that there was a small but 
measurable quantity of Th in many of the samples (indicated by 10-20% lower 
uranium concentrations relative to those obtained against In and Tl), and the 
few samples that contained Tl contained it in significant quantities 
(indicated by dramatically lower uranium concentrations relative to those 
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obtained against In and Th). Simply put, the presence of thallium was obvious 
when reviewing the raw data but the presence of Th was not. Therefore the 
results obtained on 2922a were calculated u~ing Tl as the internal standard 
unless Tl was present in the sample . The three samples that contained Tl were 
calculated using Th as the internal standard. 

Quality control measures included the analysis of check standards, 
sample duplicates, and spiked sampl es. Technetium matrix spike recoveries 
show good agreement with true values, but the uranium concentration in the 
samples is again far greater than t he amount spiked, thereby invalidating the 
spiked sample recovery . Additionally, the blank spike uranium recovery for 
sample 2628-B6 was negatively affected by a relatively high blank 
concentration; this is not believed t o be significant, however , considering 
the significantly higher uranium concentration observed in the samples. The 
uranium recovery for 5633-BG is acceptable if tne 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 specifi ed, 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. 

9 



200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

Sep. 30, 1992 

PNL Sample Digest. 011.iW ICP/MS Analysis (Tc-99) (Tc-99) A.J (Tc-99) [Tc-99) (Tc-99) 

I 
ICP/MS Analysis [U) (U) [UJ [U) tul 

1.0 . # ·:::" I Analysis Dilution ng/ml ng/g Correctn ng/g spike pCl/g, Analysis Dllullon ng/ml µgig µg/g spike pCl/g, 

(o) ~- Factor leochate (d) aoll Factor aplked yield,% dry 1011 ~ - Factor leachele (d: soil spiked yleld, % dry soll 

(c) (a.I) (g) (I) (h) (c) (e , I) (I) (h , I) (I) 

2332 UI 180. S f:j 2925&32 2x <0.02 <• <70 Mi 2925a32 2X 1•8 26 .7 18 .7 

2628 Bl 175. 5 t{ 2925&38 2X 0 .03 5 (90) b~ 2925a38 2x 288 50 .5 35.3 

2626 B2 179 .6 it! 2925&37 2X 0.04 8 (100) W1 2925a37 2x 284 51.0 35.6 ·-..a 
-..J 

2626 . B3 112. 1 ;6 2925a36 2x 0.12 21 0 . 160 17 90% 350 Mh92sa38 2X 329 56.8 0.173 3639% 39.7 

2628 . 85 200 .0 MI 2925a35 2x <0.02 <• <70 bl 2925a35 2x 2±8 0 .4±2 0.3±2 LN 
2628 . 86 200.0 bl 2925a33 2x 0.12 2• 0 .88• 20 120"/o 410 fi'J 292sa33 2x 1±4 0 .2±0 .8 0 .200 -88% O. H0.5 U"1 

:..❖( 

~:[~:::::!! 
c:::) 

2629 81 193.5 Ml 2928811 2x 0 .02 5 (80) 2x 228 4•.1 30 . 8 co 
2630 . 81 183.6 j(! 292582• 2x <0.02 <• <70 ~x 3•.• 6 .32 4 .• 1 ,e, 

3236 . B1 191 .8 mi 2925828 2x 0 .03 5 (90) l% 2925828 2x 43 .0 8 .50 5.94 -3237 . Bl 162.0 {] 2921831 2x 0 .04 6 (100) 

!Jill ~H::!: 2x 80 .0 13 .0 9 . 05 ... ...;O 

3300 Bl 176.o fh 928819 2x 0 .02 4 0 .734 60 2x 2 .51 O.•• 0 . 31 '-.D 

3736 . Bl 184 .5 (}l 2921B19 2x 0.03 6 (100) 2x 221 40.8 28 . 5 !..r"! 

3901 Bl 191.7 [;') 2921&17 2x <0.02 <• <70 t,:§ 2922&27 5x 407 76.0 54 .5 

3901 B2 196. 1 M 2925920 2x <0.02 <4 <70 t;j 2922a22 Sx 402 79 . 1 55 . 2 

3901 B3 158. 4 fh925821 2x 0 .11 17 0 . 197 16 108% 290 f% 2922a23 5x 401 62 .7 0 .156 -9816% 43 .8 
I-' 3901 84 196.o L! 292584 0.03±0 .01 6±2 ( 100±30) 2x 75 .5 14.8 10 . 3 
0 

2x /i 2922a3 

3901 85 200 .0 ih 292586 2x <0.02 <4 <70 (j 292284 2x 0 .22 0.04 0.03 

3901 . B6 200 .0 J\ 292585 2x 0 . 12 2• 0 .955 20 120% 410 p1 292285 2x 1.10 0.22 0 .200 86% 0 . 15 

81 
:r"' 5 (80) 

1mm: 
5x 1060 173 121 3902 . 163 .2 fi) 2921818 2X 0 .03 

4734 . Spike t,. 292587 2x 0 .12 0 .949 2x 9 .13 

4734 . Bl 186. 7 ti 292588 2x <0.02 <4 <70 2x 2.6±0 .7 0 .52±0.13 0 .36 ±0 .09 

4735 . Bl 201 .o Kl 2925816 2x 0 .03 7 (100) 2X 103 21.3 14.9 

4736 . Bl 183 .9 :rn 2925812 2x 0 .06 10 (200) i,;::,i 2!12sa 12 2x 164 30 .2 21.1 

4960 . B1 144 . 0 li'l 292581 • 2x <0.02 <3 <50 H/ 2s25814 2x 352 51.0 35 . 6 

5102 81 204 .5 } h925822 2x <0.02 <4 <70 

!1liH:~:=~~ 
2x 3 .80 0 .78 0 . 54 

5102 Oup 200 .0 Ml 292s921 2x <0.02 <4 <70 2x 5 . 14 1.03 0 .72 

5150 Bl 109 .o (@2 925813 2x 0 .02 5 (80) 2x 314 59 .4 41 . 5 

5270 . Bl 174.5 (] 2923816 2x 0 .07 13 (200) i,:,:;;< 29 288 13 SOX 1830 319 223 

5271 . Bl 192. 1 r::i 292399 2x <0.02 <4 <70 

lllil(H:H:;3 
2x 273 52 .6 36 . 7 

5352 B1 168.0 l\b923923 2x <0.02 <3 c60 2x 346 58 . 1 40.6 

5353 81 141 .0 r; 292384 2x <0.02 <3 <50 2x 290 40 .9 28 .6 

5490 . Bl 185.3 Fi 2923920 2x <0.02 <4 c70 fj 2923a20 2x 451 83 .6 58 .4 

5491 . 81 173. 7 !@ 2923819 2X <0.02 <3 c60 @( 2923819 2x 91.0 15.8 11.0 

5492 . Bl 192. 1 () 2928818 2X <0.02 <• <70 ;,<:;:; 2928818 2x 3 .05 0.59 0 . 41 

5633 B1 ~~~:~l:lJ; :::::~1 
2x 0.03±0.02 6±4 0 .509 100±70 lh928a1 2x 39.0 8 .01 5 . 60 

5633 B2 2x <0.02 <3 <70 M{ 2923a21 2X •5 .0 7 .65 5.35 

: :::! 1:1~:1 ~:~~=~ 3 

~-:•:•. 
5 . 16 5633 . 83 2x 0 .13 25 0 .691 19 100•;. 426 l:':'') 292387 2x 38 .0 7 .38 0 . 194 -325% 

5633 84 2x 0 .1±0.2 20±40 (340±680) fJ 2923813 2x 72.0 14 . 1 9 . 85 
;;!-:•:~ 

5633 . 85 200 .0 Kl 292089 2x <0.02 <• <70 p1 292689 2x 0.1:1.0 .1 0 .02 0 .01±0. 01 

5633 86 200 .o i:;rs2ea10 2x 0 .11 22 0 .9•5 20 110•;. 370 ;m 2928a10 2x 0.8±0 .2 0 .16±0 .04 0 .200 70% 0 . 1 HO . OJ 

603• UI 170 .0 ff 202305 2X 0 .04 7 ( 100) q 2923o5 2X 677 00 . I 68 .5 

5690 81 199 .4 ll! 2923825 2x <0.02 <4 <70 dJ 2928820 2x 2 .88 0 .57 0 . 40 

5877 B1 1 as. 1 ti 2923828 2x 0 .03±0.04 5±7 (90±100) # 2928812 SOX 1310 217 152 

152.2 tJ 2923a22 
>"•'•'•' 

5953 . 01 2x 0.08±0.01 12±2 (200±30) fJ 2923a22 2X 896 136 95 . 3 



PNL Sample 
I.D. II 

(a) 
5954 - Bl 
6•28 - Bl 
6713 - Bl 
6726 - Bl 
6727 • 81 
6904 - 81 
6963 - Bl 
6964 - Bl 
7040 - Bl 
7141 - Bl 
7142 - Bl 

l"/JN:O 
I-' 1"/J N:O 
I-' 1 o/J f'03 

l"/J·t-03 
1"/J·N:O 

IINOJ/ 
1120 Blank 

50 ppt Tc-99 
50 ppt Tc-99 
100ppt Tc-119 
t 00ppt Tc-39 
500ppl Tc-99 
500ppt Tc-99 

7.6 pCVL U 
7.6 pCVL U 
7.6 pCVL U 
41 .0 pCl/l U 
41 .0 pCVl U 
41.0 pCl/l U 

LCS (267) 
Process Blank 
"Spike" 

Digest. D11 .f:fi ICP/MS 
Factor !M Analysis 

(b) M No. 
13•.3 m 2923a27 
148 .9 @ 2921a26 
189 .4 f) 2928a6 
187.o f@ 2921a22 
194 .2 [l/ 2921a24 
184.3 Fi. 2921a29 
175.9 fi 2921a8 
191.6 fJ 2921a32 
193. 1 f} 2921a23 
176.6 Wj 2921a21 .... ,1 .. ,.., 

ll~ll 2923a30 
M/ 2921a1 
rn 2921a5 
p) 2921a25 
Fi 292la34 

n; 
f'l 2921a6 

!11! 
Vi! 2e25a9 
[J 2928a14 

1
71· 2921a16 
\ 2921020 
h! 2921a11 
i:=:-) 
r1 2921a26 

i~I n; 
ii~! 
~:::::: r::s 
;::;i 
~w 2925a10 
f h 925a11 
K/ 2925a11 

Analysis (Tc-99) 
Dllullon ng/ml 
Factor leachate (d) 

2x 0 .08 
2x 0.02 
2x <0.02 
2x 0.03 
2x 0 .03 
2x <0.02 
2x <0.02 
2x <0.02 
2x <0.02 
2x <0.02 
2x <0.02 

1.053X <0.01 
1.053X <0.01 
1.053X <0.01 
1.053X <0.01 
1.053X <0.01 

2x <0.01 

1.053X 0 .05 
1.053X 0.05 
1.053X 0 .10 
1.053X 0 .011 
1.053X 0 .46 
1.053X 0.49 

2x 0.02 
2x <0.02 
2x 0 .12 

200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

(Tc-99) f\J (Tc-99) 
nglg Correctn nglg 
soil Factor spiked 

10 
3 

<4 
5 0 .367 
5 

<4 
<4 
<4 
<4 
<• 
<3 

Sep. 30, 1992 

(Tc-99) 
spike 

yield , % 

(Tc-99) 
pCllg, 

dry soil 
(200) 
(50) 
<70 
80 

(80) 
<70 
c60 
<70 
<70 
<70 
c50 

~H ICP/MS ~m Analysis 

~~h:~r:~~ 
M 2922a1 
~J 2922a8 
f-··< 
{fffe 2922a24 
;,:,J 2922a 12 
W! 2922a20 
f} 2922a13 
b h922a1 • 
j''·i 
{:ij 2922al9 
fii 2922a6 

;ii;11 

l
w.• 

1

:IJII 
!,,:J 2925a1 

~~1111 ;:H:;: 
!M 2923a1 • 

!i:::) 2922&15 

l!llll ::::::: 
Vii 2922a31 
M[j 2923a29 
@fil 2925a34 

!~1L 925a10 
fah925a11 rm 2925a 17 

Analysis (U) [U) (U) (U) (UJ 
Dllullon nglml µgig µgig spike pCllg, 
Factor leachate (d! soil spiked yield,% dry soil 

2x 652 87 .8 61 .2 
20X 3280 488 341 

5x 409 77.5 54 . 1 

2x 146 27.3 19 .1 

2x 138 26.8 18 .7 '-...i:i: 
2x 38.6 6 .75 4 . 71 ..••✓, 

5x 449 79.0 55 .2 
{J,.l 

2x 211 40 .4 28 .2 LJ"1 
2x 2 .88 0.56 0 . 39 c::> 

2ox 1730 306 213 co 
5x 375 54.6 38 .2 i< -"-0 

'-0 
!:!"'-. 

1,05:,x <0 .05 
1.053X <0.05 
1.053X <0 .05 
1.053X <0 .05 
1.053X 0 .30 

2·x 0 ,06 

1.053X 7.81 
1.053X 7.56 
1.053X 8.00 
1.053X 41.9 
1.053X 40 .0 
1.053X 42 .2 

2x 69.3 
2X <0.05 
2x <0.05 



Digest. 011 \::j ICP/MS Analysis (Tc-99) 
Factor M Analysis Dllullon ng/ml 

200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

Sep. 30, 1992 

(Tc-99) ICP/MS 
pCl/g, Analysis 

Analysis (U) 
Ollullon ng/ml 

PNL Sample 
I.D. II 

(a) (b) hi l\b. Factor leachate (d) 

(Tc-99) 
ng/g 
soll 

F\J 
Correctn 

Factor 

(Tc-99) 
ng/g 

spiked 

(Tc-99) 
spike 

yield,% dry • oll r~li x-:,;,: l\b. Factor leachate 

(a) Sample types: 
Bl • sample 
B2 • sample, duplicate 
B3 - sample + Tc/U spike 
B4 • laboralory control sample 
BS • procedural blank 
06 • procedural blank + Tc/U spike 

(b) units of ml/g dry soil except lor -BS and -B6 samples (blank/blank spike) unlls of ml. 
(c) additional dilution for analysis 
(d) • analyzed concenlrotlon X analysis dllutlon factor 
(o) • leachate concentration X digestion dllutlon factor 
(I) -03 roporlod In units of ng/g for Tc and 11g/g for U; -86 reported In ng ror Tc and 1•0 for U. 
(g) osllrnoled fraction of mass 99 actually due lo lochneUum based on narurar Ru Isotopic abundance. 

li,· 

Beca~se Au Isotopic abundance Is suspected to be unnatural, this factor was not used In calculatlng the Jlnal (Tc) result . 
(h) • ((Spiked Sample) • (Sample)) / (Spike) 
(I) not valid lor spiked samples; (U) In soll/leachate » (U) or added spike 

t-' (I) all uranium found to be natural lsoloplc abundance. Toral uranium acUvlly calculaled using followlng formula: pCl/g • (U-238)'0 .336/0.481 

N 

(U) 
µg/g 

(d: soll 

(U) 
µg/g 

spiked 

(U) 
spike 

yield,% 

(U) 
pCl/g, 

dry soil 
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GAMMA ENERGY ANALYSIS RESULTS 

Nineteen soil samples were received between March 5, 1992 and April 6, 
1992 as part of SDG #15, #16 and #17 and were analyzed by Gamma Energy 
Analysis (GEA) as one batch. Four duplicate samples and a matrix blank were 
analyzed per the Test Instructions received. A total of 24 samples were 
ana 1 yzed by· GEA. The samp 1 e preparation and counting were performed in the 

329 building in the 300 Area. 

The samples were prepared for counting following PNL-AL0-105. This 
procedure covers the preparation of solid samples for GEA. The samples were 
either prepared in a glass scintillation vial (which contained 13 to 16 g of 
soil and were counted on shelf 2 or shelf 5 of the sample holder for diode L) 
or in a 2/5 dram polyvial (which contained about 1.0 g of soil and counted on 
shelf 4 of the sample holder for diode L). 

The aliquots taken used the "as received" soil; i.e., the soil was not 
dried. A percent solids determination has been performed as part of Task 2 
and 4 and the results for the three samples are found elsewhere in this 
report. Therefore, one can convert the reported values to a dry weight basis 
if desired. 

The samples were then analyzed by gamma-ray spectroscopy to determine the 
quantities of Co-60, Ru-106, and Cs-137 present. This portion of the work was 
performed following PNL-AL0-464 and PNL-AL0-470. The samples were counted on 
diode L which is a lithium-drifted germanium [Ge(Li)] detector. Table 10 
presents the measured quantities for Co-60, Ru-106, and Cs-137 in the soils. 
The detection limits quoted are calculated as if the isotope was present at a 
level that is 2.5 times the square root of twice the average background. For 
the "hotter" samples, at least two counts were taken of each sample. A short 
count of 100 to 1000 seconds was taken to obtain a peak for Cs-137 that did 
not overflow the analyzer and a longer count was taken to obtain better 
sensitivity for Ru-106 and Co-60 but the peak for Cs-137 may have overflowed 

the analyzer. Therefore, both counts were used to obtain the recommended 
values for each isotope in each sample. 
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Two aliquots of the following samples were measured: 92-04736 (SDG #15), 
92-05352 (SDG #16), 92-05490 (SDG #16) and 92-05954 (SDG #17). For Cs-137, 
the counting error is around 1.0% for each sample. The mean and standard 
deviation for each pair of samples was calculated. The average of the 
standard deviations for each pair was then determined to be 8.5%. This is 
well below the required precision for soils of± 35%. 

The detection limits were determined from sample 92-05954-L-5 which is an 
empty glass scintillation vial counted on shelf 2 of the sample holder for 
diode L. The average weight of the preceding 18 samples prepared in the glass 
scintillation vials was determined to be 14.7 g. This weight was assumed to 
allow the calculation of detection limits in pCi/g for Co-60, Ru-106, and 
Cs-137. The detection limits at one sigma are 0.08, 0.8 and 0.06 pCi/g, 
respectively. 
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Table 10: Ganrna Energy Analysis of Soils 

(Radionuclide activity in pCi/ga) 

WHC Sample ID Collection Weight Co-60 Ru-106 Cs-137 
Sample ID Date (g) 

B01597 92-04734-L-l* 3/2/92 10 : 12 16.433 1.11 ± 0. 09 <34 (8.52 ± 0.09) X 10 4 

B01599 92-04735-L-l* 3/3./92 10 : 15 1.0717 <70 <4000 (3 . 34 ± 0.06) X 106 

B015B1 92-04736-L-1* 3/3/92 10 : 15 12 . 074 <350 <3000 (2 .88 ± 0.03) X 106 

B015B1 92-04736-L-2* 3/3/92 10 : 15 1. 0962 <40 <3300 (2.75 ± 0.01) X 106 

B015B3 92-04968-L-1* 3/5/92 10 :40 15 .846 <3 <210 (1 . 66 ± 0.02) X 105 

B015B7 92-05102-L-1* 3/10/92 08 :33 15.275 <0.14 <0.47 <0.20 -

B015B2 92-05150-L-l* 3/11/92 08 :50 1. 2004 <480 <2500 (4 . 50 ± 0.05) X 106 

B01SC7 92-05270-L-l* 3/13/92 08 :55 1.0658 <830 <15000 (1 . 29 ± 0.01) X 107 

B01SC7 92-05271-L-l* 3/16/92 14:00 14.838 <3 <190 (4.12 ± 0.04) X 105 

B01509 92-05352-L-l* 3/19/92 14:32 15 . 179 0. 70 ± 0. 20 <16 (9 . 12 ± 0.28 X 102 

B015D9 92-05352-L-2* 3/19/92 14 :32 16.621 0.596 ± 0. 006 <2 (9 .47 ± 0.09) X 102 

B015D7 92-05353-L-1* 3/19/92 10 :20 14 .404 <2 <140 (5 .44 ± 0.03) X 104 

B01SF7 92-05490-L-1* 3/23/92 14: 16 14 . 144 <210 <14000 (2.35 ± 0.02) X 106 

B01SF7 92-05490-L-2* 3/23/92/14: 16 0.9269 <90 <5300 (1.84 ± 0.02) X 106 

B01SF9 92-05491-L-l* 3/25/92 09:04 14 . 794 <0 .2 <9 (3.02 ± 0.03) X 103 

B01SG3 92-05492-L-l* 3/25/92 13: 26 14 .464 <0 .3 <3 2.50 ± 0.36 

B01SG9 92-05634-L- l* 3/30/92 10:02 13.680 3 .1 ± 0.1 <30 (5.64 ± 0.06) X 103 

B01SH3 92-05690-L-l* 3/31/92 09 :03 13.214 <0.3 <3 . 5 4.39 ± 0.40 

B01567 92-05633-L-1* 3/26/92 10 :45 16.738 1.81 ± 0. 17 <44 (1.25 ± 0.01) X 104 

B01SH7 92-05877-L-l 4/1/92 10:21 1.0683 62 ± 10 <2700 (4 .41 ± 0.04) X 106 
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Table 10: Ga11111a Energy Analysis of Soils 

(Radionuclide activity in pCi/ga) 

WHC Sample ID Collection Weight Co-60 Ru-106 Cs-137 
Sample ID Date (g) 

B01S84 92-05953-L-l 4/B/92 08 :34 1.2256 <90 <5600 (2 .88 ± 0.03) X 106 

B01SC8 92-05954-L-1 4/8/92 10:21 15.268 50 ± 2 <690 (1 .37 ± 0.01) X 106 

B01SC8 92-05954-L-2 4/8/92 10:21 0.8959 64 ± 7 <2200 (1 . 60 ± 0.03) X 106 

B01SC8 92-05954-L-5 4/8/92 10:21 14 . 7 <0.19 <1.9 <0 . 14 

The one sigma uncertainties are based on counting statistics. All "<" 

values are detection limits associated with each "not detected" analysis. 
The detection limits are calculated as if the isotope was present at a 
level that is 2.5 times the square root of twice the average background . 

Sample not in this SDG but reported for QC and analytical batch purposes. 
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TOTAL ALPHA ANALYSIS RESULTS 

The three samples from SDG #17, along with the corresponding QC samples, 
were analyzed for gross alpha content in June 1992 in two batches. They were 
analyzed in conjunction with samples from SDG #18 and #19. Approximately 0.5 
to 5 grams were taken for analysis depending on the sample activity level. 
The samples were leached per procedure PNL-AL0-106, "Acid Digestion for 
Preparation of Samples for Radiochemical Analysis." Aliquots of the leachate 
solutions and blanks were taken to perform the alpha analysis. Total alpha 
analysis proceeded per Procedure PNL-AL0-460, "Source Preparation for Gross 
Alpha Analysis", and PNL-AL0-461, "Alpha Counting Procedure." All work was 
performed in building 329 and 32915 of the 300 area. 

Due to the high activity of the QC samples, the matrix spike could not be 
added to the soil directly. This would have required a very small soil sample 
be taken and a large alpha spike added. A small sub-sample size would not 
necessarily be representative of the whole sample due to sample inhomogeneity. 
Therefore, a matrix spike recovery could not be accurately calculated. To 
circumvent this problem, an alpha spike was added to an aliquot of a sample 
leachate; error due to sampling problems is no longer a factor in determining 
the matrix spike recovery. This spiking protocol tests all analytical 
parameters except the leaching process. 

The minimum QC criteria were met for the analysis of this SDG. In the 
first batch, the matrix spike resulted in 91% recovery and the blank spike 
resulted in 102% recovery. In the second batch, the matrix spike resulted in 
80% recovery and the blank spike resulted in 81% recovery. These values 
indicate that an average batch bias of -12% was obtained for this SDG. The 
precision, estimated by the relative percent difference of the duplicates, are 
8% and 34% (first and second batches, respectively) . The large RPD obtained 
for the second batch is within the specification of ±35%. It can be somewhat 
deceptive in that it actually represents an average result of 18 ± 3 pCi/g; 
for a screen, this is completely satisfactory. The largest contribution to 
the imprecision is estimated to come from the sample heterogeneity. Alpha 
activity in the blank was not detectable at a level of 1 pCi/g. 
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A column in the table indicates the normalized blank value. This is a 

normalization relative to the actual sample size taken for analysis. Due to 
extremely high activity {in some cases) a very small aliquot of the soil 
leachate may be 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 per received sample weight {not corrected for weight 
percent solids). No hold times are defined for total alpha analysis. 
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TABLE 11 : TOTAL ALPHA ANALYSIS DATA FOR TASK 2&4 
SOG #17 

Spike 
WHC Alpha +/- Nonnal ized Cone . 
Sample ID Sample I Sample Type (pCl/g) , sigma* Blank** RPO (pCi/g) 
---------- ---------------- -------------- ---------i --------- ---------- -------- ---------
First Batch 
BD1SH7 92-05B77-A-la Soil 2554 231 <40 
B01SB4 92-05953-A-la Soi 1 1792 153 <20 

92-06727-A-la+ Soil B2 14 <B 
92 -06727-A- 2a+ Duplicate 75 14 <8 8 
92-06727-A-3a+ Matrix Spike 2085 152 <20 2206 
92-06727-A-4a+ Blank Spike 24.4 1. 8 <l 24 
92-06727-A-5a+ Method Blank <1 

Second Batch 
BOlSCB 92-05954-A-la Soil 969 117 <12 

92-06726-A-la+ Soil 15 .3 2.9 <l 
92-06726-A-2a+ Duplicate 21. 5 3.3 <1 34 
92-05352-A-3a+ Matrix Spike 40 . 5 2. 7 <l 50 .7 
92-05352-A-4a+ Blank Spike 19.3 1.5 <0.2 23 .89 
92-05352-A-5a+ Method Blank <1 

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

** Blank value nonnalized to sample size analyzed . See narrative for details. 

+/-
sigma* 

---------

47 
0.2 

0.6 
0. 15 

+ Not part of current SDG but reported for QC purposes as it relates to the duplicate and matrix spike . 

"-..0 
Spike '---....j 

"Rec. ~ 
--------- ~ 

c::) 
co 
'e 

~ 
c::> 
c:, 

91 ~ 

102 

80 
81 
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TOTAL BETA ANALYSIS RESULTS 

Three samples from SDG #17, along with the corresponding QC samples, were 
analyzed for gross beta content in June 1992 in two batches. The samples were 
run in conjunction with samples from SDG #18 and #19 . A nominal 0.5 to 5 
grams were taken for analysis, in accordance with the sample activity levels. 
The samples were leached per procedure PNL-AL0-106, "Acid Digestion for 
Preparation of Samples for Radiochemical Analysis." Aliquots of the leachate 
solutions and blanks were taken to perform the beta analysis. Total beta 
analysis proceeded per Procedure PNL-AL0-462, "Source Preparation for Gross 
Beta Analysis", and PNL-AL0-463, "Beta Counting Procedure." Detectors are 
calibrated relative to Sr-90/Y-90. All work was performed in building 329 and 
329T5 of the 300 area. 

Due to the high activity of the samples, the matrix spike could not be 
added to a soil aliquot directly. This would have required a very small soil 
sample be taken and a large beta spike added. A small sub-sample size would 
not necessarily be representative of the whole sample due to sample 
inhomogeneity. Therefore, a matrix spike recovery could not be accurately 
calculated. To circumvent th i s problem, a beta spike was added to an aliquot 
of a sample leachate; error due to sampling problems is no longer a factor in 
determining the matrix spike recovery. This spiking protocol tests all 
analytical parameters except the leaching process . 

The analysis for total beta activity proceeded smoothly; all QC criteria 
were met. In the first batch , the matrix spike resulted in 99% recovery and 
the blank spike resulted in 77% recovery. The second batch matrix spike 
resulted in 96% recovery, the blank spike resulted in 107% recovery. The 
average batch bias, based on the average spike recovery, is -5%. The 
precision, estimated by the relative percent difference of the duplicates, 
averages 9%. 

Beta activity in the blanks was not detected at 10 pCi/g and 16 pCi/g for 
the first and second batches, respectively . Lower detection limits, specified 
in the TPP, could be obtained by counting on the low background beta detectors 
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and analysis of a larger sample. However, this was not necessary due to the 
high level of sample activity. 

The normalized blank value is a normalization relative to the actual 
sample size taken for analysis. Due to extremely high sample activity, a very 
small aliquot of the soil leachate is analyzed. This results in a relative 
blank value quite different from the blank based on a I gram equivalent sample 
size. In case of a positive blank value, it shows the worst case estimated 
relative contamination. The normalized blank is provided as a courtesy. 

Results are reported per received sample weight (not corrected for weight 
percent solids). No hold times are defined for total beta analysis. 
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TABLE 12 : TOTAL BETA ANALYSIS DATA FOR TASK 2&4 
SDG #17 

Spike 
WHC Beta +/- Normalized Cone . +/- Spike 
Sample ID Sample# Sample Type (pCi/g) sigma* Blank** RPD (pCi/g) sigma* X Rec . ',,,.C:;:l 

---------- ---------------- -------------- ---------- --------- ------------------ --------- --------- --------- ~ ...... J 

First Batch 
B01SH7 92-05B77-A-la Soi 1 l . 70E+07 6.5E+05 <2E+05 ~ 

B01SB4 92-05953-A-la Soil l.45E+07 5.9E+05 <2E+05 
<...n 
c:) 

92-06727-A-la+ Soil 5.B2E+06 2. 7E+05 <2E+05 co 
92-06727-A-2a+ Duplicate 5.06E+06 2.6E+05 <2E+05 14 

.. 
f"-..} 

92-06727-A-Ja+ Matrix Spike 5.40[+04 l.7E+03 <5E+02 5.44E+04 2.9E+03 99 CJ 
92-06727-A-4a+ Bl1nk Spike 7.37E+Ol 3.lE+OO <2E+OO 9.61E+Cl 4.BE+OO 77 C) 

92-06727-A-5a+ Method Blank <lE+Ol -=---~ 

Second Batch 
BOlSCB 92 -05954-A-la Soi 1 9 .32E+06 3.9E+05 <2E+05 

U1 92-06726-A- la+ Soil l .B3E+04 6.0E+02 <3E+02 

"° 92-06726-A-Za+ Duplicate 1.75[+04 5.9[+02 <3E+02 4 
92-06726-A-Ja+ Matrix Spike 6.37E+02 l.lE+Ol <3E+02 6.66[+02 l. 9E+Ol 96 
92-05352-A-4a+ Blank Spike 2.56E+02 5.BE+OO <3E+OO 2.39[+02 9. 0E+OO 107 
92-05352-A-5a+ Method Blank <2E+Ol 

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

**Blank value normalized to sample size analyzed. See narrative for details . 

+ Included for QC purposes; sample is one of the duplicates from SDG 18 . 
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PLUTONIUM ANALYSIS RESULTS 

Plutonium analyses were ~erformed on samples from SDG #17 along with 
samples from SDG #18 and #19 and their corresponding QC samples. The analyses 
were split into two analytical batches based on activity level. For the SDG 
#17 samples in the first batch a nominal 1 gram sample was leached. For the 
second batch a nominal 1 gram sample was leached for B01SC8 and a nominal 5 
gram sample for B067Z3 (the QC sample which is from SDG #18). An aliquot of 
each sample leachate was taken for analysis. This was necessary due to the 
relatively high level of activity in the samples. The leach procedure used 
was PNL-AL0-106, "Acid Digestion for Preparation of Samples for Radiochemical 
Analysis." Analysis was completed according to Procedures PNL-AL0-466, 
"Plutonium Separation", PNL-AL0-468, "Electroplating", and PNL-AL0-469, "Alpha 
Energy Analysis." All work was performed in building 329 and 329T5 in the 300 
area. 

All samples, after leaching, were spiked with Pu-242 tracer which was 
used to correct for the radiochemical yield of each individual sample. The 
Pu-239 recoveries for the blank spikes are excellent at 99% and 101% 
respectively for the two batches. These indicate an average batch bias of 0%. 
The target accuracy is ±25%. For the first batch the duplicate sample has a 
relative percent difference (RPO) of 0.8% for Pu-239+240 and 14% for Pu-238. 
The higher RPO for Pu-238 is consistent with the higher uncertainties of the 
individual Pu-238 measurements. For the second batch the duplicate sample 
contains a non-detectable activity of Pu-238 so a RPO could not be calculated 
for this isotope. For Pu-239 the RPO is 7%. All RPD's are within the project 
target of ±35% precision. No detectable amount of Pu-239+240 or Pu-238 was 
found in the blanks for either batch. 

The results for the blanks and blank spikes are reported in pCi. In 
addition, the blank results have been normalized against the samples (based on 
actual mass analyzed after leaching, dilution and aliquoting) to provide a 
more meaningful value relative to each sample value. 

The results are reported per received sample weight (not corrected for 
weight percent solids). No hold times are defined for plutonium analyses. 
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Client 
Sample 
ID 

Batch #1 

Program 
Sample ID Sample Type 

B01SH7 92-05877-A-lc Soil 
B01SB4 92-05953-A-lc Soil 
B067Z5 92-06727-A-lc Soil* 
B067Z5 92-06727-A-2c Duplicate* 

92- 06727-A- 5c Blank** 
92-06727-A-4c Blank Spike** 

TABLE 13: PLUTONIUM ANALYSIS DATA FOR .TASK 2&4 
SDG 117 

Pu-239+240 
pCi/g 

+/­
sigma 

l.20E+03 4.95E+Ol 
6. 26E+02 2. 24E+Ol 
l . 26E+02 4.73E+OO 
l . 25E+02 4.66E+OO 

<3.4 E-02 
4. 76E+Ol l . 20E+OO 

Pu-239+240 
Normalized 

Pu-239+240 Blank*** 
RPO pCi/g 

0.8 

<2 . 7 E+OO 
<1.4 E+OO 
<5 .6 E-01 
<5.4 E-01 

Pu-238 
pCl/g 

+/-
1 sigma 

6.51E+Ol 6. 08E+OO 
5. 55E+Ol 3. lOE+OO 
l . 70E+OO 2.76E-01 
1.95E+OO 2.85E-01 

<2.4 E-02 
<5 . 7 E-03 

CJ\ 
~ Batch #2 

B01SC8 
B067Z3 
B067Z3 

92-05954-A-lc Soll 
92-06726-A-lc Soil* 
92-06726-A-Zc Duplicate* 
92-05352-A-5c Blank** 
92-05352-A-4c Blank Spike** 

4.32E+02 
9.60E-02 
I. 03E-01 

<1.3 E-02 
l.21E+Ol 

I. 39E+Ol 
2.llE-02 
2.20E-02 

3. llE- 01 

* Not in this SDG . Reported for QC purposes only . 

7 

** Reported in pCi . Not In this SDG . Reported for QC purposes only . 
*** Blank value when normalized to actual sample size analyzed. 

<2 .0 E-01 
<2.4 E-02 
<2 .4 E-02 

One sigma uncertainties are the propagated error of individual measurements. 

3. 42E+Ol 
<8 .9 E-03 
<1.1 E-02 
<1.2 E-02 
<1.9 E-03 

1. 2 lE+OO 

Pu-238 
Normalized Pu-239 

Pu-238 Blank*** Spike +/-
RPO pCi/g pCi/sample 1 sigma 

14 

<1.8 E+OO 
<9 .5 E-01 
<3 .7 E-01 
<3 .6 E- 01 

,: 
Recovery 

4.81E+Ol 3.00E-01 99 

NA 

<2 .0 E-01 
<2 .4 E-02 
<2.4 E-02 

l.20E+Ol l . OOE-01 101 

Using a 1 gram sample size results in a detection limit of approximately 3 E-2 pCi/g for Pu-239+240 and 2 E-2 pCi/g for Pu-238 . 
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STRONTIUM ANALYSIS RESULTS 

Sr-90 analyses of SDG #17 were performed in two batches along with 
samples from SDG #18 and #19 . A nominal 1 gram sample size was taken for 
analysis. The QC samples were from SDG #18 . The samples were leached per 
procedure PNL-AL0-106, "Acid Digestion for Preparation of Samples for 
Radiochemical Analysis . " The sample leachates were diluted serially and 
aliquots of appropriate activity were taken for Sr-90 analysis. The strontium 
analysis continued per Procedure PNL-AL0-465, "Strontium-90 Analysis (Oxalate ­
Nitric Acid Method)", and PNL-AL0-463, "Beta Counting Procedure." All 
analytical work and calculations were performed in building 329 and 329T5 of 
the 300 area. 

Due to the high Sr-90 activity of the samples, the matrix spike could not 
be added to a soil aliquot directly. This would have required a very small 
soil sample be taken and a large Sr-90 spike quantity added. A small sub­
sample size would not necessarily be representative of the whole sample due to 
sample inhomogeneity, and would most probably cause an inaccurate matrix spike 
recovery calculation . To circumvent this problem, a Sr-90 spike was added to 
an aliquot of a sample leachate; error due to sampling problems is no longer a 
factor in determining the matrix spike recovery. This spiking protocol tests 
all analytical parameters except the leaching process . Previous experience 
with spiked soils indicate no problems should be anticipated with the 
dissolution and recovery of Sr wi th the leaching process . 

The analysis for Sr-90 proceeded smoothly. The yield spike of a known 
blank soil was used to determine the batch yield. The yields of the two 
batches agreed well: 91% and 95%. All samples of each batch are calculated 
on the basis of the ratio of the corresponding yield spike recovery normal i zed 
to 100% chemical recovery. 

The blank spike consisted of SM HN0
3 

and resulted in 108% (first batch) 
and 122% (second batch) recoveries. A matrix spike was run wi th the first 
batch which consisted of an aliquot of B067Z5 (SDG #18) soil leachate spiked 
with Sr-90 and it resulted in 106% recovery. The second batch matrix spike 
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sample consisted of an aliquot of B067Z3 (SDG #18) soil leachate and resulted 
in 91% recovery of Sr-90. Based on the b1ank and matrix spike recoveries, the 
overall batch bias is calculated to be +7%. The overall precision, estimated 
by the relative percent difference of the duplicates, is± 10%. 

Sr-90 activity in the blank was detected in both batches (74 pCi/g and 10 
pCi/g). These blank values are generally the result of contamination from the 
samples themselves into the blank . It is believed to occur during the final 
plating stage. Because the samples themselves contain high activity, an 
insignificant fraction of a sample contaminating the blank can cause a large 
signal in the blank. The blank contamination is insignificant relative to the 
sample values (see the normalized blank in the accompanying table). 

The normalized blank value is a normalization relative to the actual 
sample size taken for analysis . Due to extremely high sample activity, a very 
small aliquot of the soil leachate is analyzed. This results in a relative 
blank value quite different from the blank based on a 1 gram equivalent sample 
size. In this case of a positive blank value, it shows the worst case 
estimated relative contamination, that is, if contamination occurred at the 
beginning, during the sampling or leaching process. 

The Sr-90 analysis does rot correct for the presence of Sr-89; all 
activity is assumed to be from Sr-90 . 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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TABLE 14: STRONTIUM-90 ANALYSIS DATA FOR TASK 2 & 4 
SDG #17 

Spike 
WHC Strontium +/- Normalized Cone. +/- Spike Normalized 
Sample ID Sample# Sample Type (pCi/g) sigma* Blank*** RPD (pCi/g) sigma* X Rec. X Yield** 
---------- ---------------- ------------- ---------- --------- ---------- --------- --------- --------- -----------
First Batch 
B01SH7 92-05877-A-lb Soil 5.80E+06 5.2E+OS 2.7E+05 
B01SB4 92-05953-A-lb Soil 6.54E+06 5.7E+05 2.9E+05 

92-06727-A-lb+ Soi 1 2.36E+06 2. 2E+05 2.2E+05 
92-06727-A-Zb+ Duplicate 2.60E+06 2.3E+05 2. lE+OS 10 
92-06727-A-Jb+ Matrix Spike 2.34E+03 2.0E+02 6. 7E+Ol 2. 20E+03 l.2E+02 106 
92-06727-A-Jb+ Yield Spike Used to determine Batch yield 91 
92-06727-A-4b+ Blank Spike 1. 2'3E+02 1.1 E+Ol 7.4E+Ol l . 19E+02 6.0E+OO 108 
92-06727-A-Sb+ Method Blank 7.38E+Ol 7. 7E+OO 

Second Batch 
B01SC8 92 - 05954-A- lb Soi 1 3.81E+06 3.3E+OS 2.8E+04 

92-06726-A-lb+ Soll 8 .85E+03 7. 1E+02 1. OE+02 
92-06726-A-Zb+ Duplicate 8.07E+03 6.6E+02 1. 1E+02 9 
92-06726-A-Jb+ Matrix Spike 2.99E+04 2.3E+03 l . OE+02 2.37E+04 1. OE+03 91 
92-06726-A-Jb+ Yield Spike Used to determine Batch yield 95 
92-06726-A-4b+ Blank Spike 1.45E+02 1. 3E+Ol 2.lE+OO 1. 19E+02 4. SE+OO 122 
92-06726-A-Sb+ Method Blank 1. 03E+Ol 2.SE+OO 

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

**All Sr-90 analyses are calculated on the basis of their ratio to the matrix spike recovery which has been normalized 
to 100% chemical recovery . 

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

+ This sample was not part of this SDG but it was one of the duplicates and is included for QC purposes . 
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TRITIUM ANALYSIS RESULTS 

I 
Three soil samples from SDG #17, and their corresponding QC samples were 

prepared and analyzed according to procedures PNL-AL0-441, "Radionuclide 
Separation and Analysis Procedure for Tritium", and PNL-AL0-443, "Liquid 
Scintillation Counting Procedure for Tritium." Two other SDG groups, #18 and 
#19, were also analyzed with this set. The leaching, distillation and 
counting were performed in building 329 in the 300 area. 

A nominal 5 grams were initially sub-sampled for leaching. After 
leaching and a double distil l ation, the aliquots counted are equivalent to 
approximately 0.4 g. The QC sample for this set comes from SDG #19, 92-06964. 
A pre-leached sample (92-06964) is used to determine the batch yield or 
recovery correction factor (F

5
). The recovery correction factor is applied to 

each analytical result in the batch. The batch yield is 87.5%. This is 
consistent with past experience. 

The duplicate values of the QC sample are 7.9 and <4 pCi/g. Because 
these values are respectively close to and at the detection limit, the 
relative percent difference cannot be calculated. At levels of up to about 5 
times the detection limit, precision of any analytical method tends to be 
poor. The blank spike consists of a pre-leached sample (92-06964, 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 86% is 
obtained. The matrix spike sample consists of an as received sample 
(92-06964) to which a known tritium spike quantity is added. The matrix spike 
shows good recovery at 91%. Results of averaging both blank spike and matrix 
spike recoveries is 89%, indicating an average -11% batch bias. 

The blank result, normalized to a 5 gram sample size, shows tritium is 
not detected at 4 pCi/g. 

This procedure was conducted according to the corrective actions 
described in the deficiency report, 91-105. It allows us to operate more 
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effectively for the soil analysis and allows for better equation application 
to the procedure. It has been in effect for almost one year. 

The sample results are reported per received sample weight (not corrected 
for weight percent solids). No hold times are defined for tritium analysis . 
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WHC 
Sample ID Sample I 
---------- ----------------
B01SH7 92-05877-K-l 
B01SB4 92-05953-K-l 
B01SC8 92-05954-K-l 

92-06964-K-l+ 
92-06964-K-2+ 
92-06964-K-4+ 
92-06964-K-4+ 
92-06964-K-5+ 
92 -06964 -K-4+ 

Sample Type 
--------------
Soi 1 
Soil 
Soil 
Soil 
Duplicate 
Matrix Spike 
Blank Spike 
Method Blank 

TABLE 15 : TRITIUM ANALYSIS DATA FOR TASKS 2 & 4 
TRITIUM SOG 117 

Tritium +/- Cone . +/-
(pCi/g) 1 sigma* RPO (pCi/g) sigma* 

---------- --------- -------- --------- ---------
31. 8 5.3 
38 .4 1.8 
35 .0 3.0 
7.9 1.3 
< 4 na 
707 15 766 14 

3618 75 4193 75 
< 4 

Yield spike to determine Fs 

CJ) 
-.J * One sigma uncertainties are based on propagation of mass, volume , and counting uncertainties . 

**Recovery Correction Factor, Fs . 

na : not applicable 

+ Included for QC purposes. 

Spike RCF 
X Rec . Fs** --~a ------------------ '-•.._j 
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TOTAL ORGANIC CARBON ANALYSIS RESULTS 

Samples 92-05877 (801SH7), 92-05953 (801SB4), and 92-05954 (B01SC8) from 
SDG #17 were prepared by procedure PNL-AL0-380, Rev. 0, "Determination of 
Carbon in Solids Using the Coulometrics Carbon Dioxide Coulometer." The 
procedure methodology is consistent with SW 846 method 9060. PNL-AL0-380 
defines the operation of the instrument used as well as the analysis of the 
sample. SW 846 method 9060 leaves the option for the analyst to follow the 
manufacturer's instrument instructions for calibration, analysis procedure, 
and calculations. 

Blank Determination 

With the Coulometrics TOC system, an average (daily) blank must be 
determined prior to calibrat i on check of the instrument and analysis of 
samples. The major carbon source in the blank is CO2 adsorbed on the sample 
boat and ladle. The blank is obtained by removing the quartz ladle and sample 
boat (platinum or porcelain) from the furnace tube and exposing them to air. 
These parts are then placed back into the furnace and carbon analysis is 
performed on this blank. This procedure is repeated until consecutive blank 
values differ by no more than 0.5 µg of total organic carbon for every 10 
minutes of analysis time. As there is no sample preparation prior to 
analysis, this instrument blank is also considered to be the methods blank 
when determining TOC by this method. 

Detection Limits 

The blank thus obtained has a direct effect on the quantification limit 
for each sample as this value must be subtracted from each sample value 
determined. However, this blank value is not an indicator of instrument 
sensitivity, and should not be considered as an indication of the true 
instrument detection limit. If the instrument were operated in a carbon-free 
atmosphere, a lower blank value could be observed. It is not possible to 
determine an absolute instrument detection limit (i.e., a measurement of 
instrument sensitivity) under current laboratory operating conditions. For 

69 



, \ ' ~ . 

purposes of this report, the daily blank value is used as the lower 
quantification limit for the analyses. R~ported results indicate that sample 
organic carbon levels are above this method quantification limit (instrument 
background carbon levels). 

An average "method detect ion limit" for this analytical method may be 
estimated from the absolute difference between consecutive blank values. The 
"method detection limit," defined as three times this difference, is 
approximately 3 µg total organic carbon. The method detection limit expressed 
in concentration terms would be dependent on the sample size analyzed. 

Standard Analysis 

A Kodak glucose standard was analyzed in duplicate as an initial one 
point calibration of the instrument. The manufacturer's manual states to use 
a single point calibration of the instrument as the instrument exhibits a 
linear response. Each standard determination consisted of a 35 minute 
analysis and reported results are corrected with the corresponding average 35 
minute blank value. Initial recoveries of the same glucose standard on 4/9/92 
were 99.7% & 101%, with an average of 100%, and a relative percent difference 
(RPO) of 1.3%. Standard recoveries on 4/22/92 were 99.2% and 100%, with an 
average of 99.8%, and a RPO of 1.2%. Based on duplicate analysis results, 
estimated precision from this set of data is± 1.3% relative, with a bias 
(accuracy) of 0% on the averaga for 4/9/92 analyses, and± 1.2% relative with 
a bias of - 0.2% on the average for 4/22/92 analyses. Reported sample values 
are corrected for the corresponding average initial standard recoveries. 

Two additional glucose standard analyses were performed after sample 
analysis on 4/9/92. Recoveries were 91.5% (standard 2) and 100% (standard 3). 
Recovery for standard 2 (91 . 5%) was low in comparison to the initial standard 
recoveries (100% average) and recovery of standard 3. It is believed this 
deviation is most likely due to a weighing or sample handling error, and not 
instrument error. It is believed as such for the following three reasons: 1) 
a very small weighing error (0.4 mg) would be required to show the associated 
recovery decrease, 2) sample handling techniques, or laboratory/hood air flow 
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could result in a small loss of standard, and 3) recovery of the 2nd standard 
(standard 3) was at par with initial recoveries (-100%). 

Sample Analysis 

All samples were first screened, and then analyzed in duplicate for 35 
minutes at -500 °C. The RPD between duplicate analyses ranged from 2.3% to 
18.2%. Replicate analysis deviation is mostly attributed to the inherent 
heterogeneity of the soil samples received, and the small sample sizes 
analyzed. Due to the small sample size required (2 - 100+ mg), a selective 
sub-sample of smaller soil particl es is necessary. The very nature of this 
sample selection process may bias reported carbon results and increase 
deviation between replicate a~alyses. 

Samples analyzed on 4/9/92 exhibited a trend of decreasing TOC content 
followed by a low initial post -sample glucose standard recovery. This could 
possibly suggest a decreasing instrument sensitivity for CO2 evolved from the 
sample . This is not believed to be the case, though. Screened sample 
behavior exhibited very similar responses for the individual samples while 
being analyzed in a slightly different order. Furthermore, it is believed the 
low standard recovery (standard 2) was probably due to a weighing or sample 
handling error, as explained in the "standard analysis" section. 

Reported sample organic carbon levels are not adjusted for moisture 
content of the soil matrix . 

Hold Times 

The Environmental Protection Agency (EPA) hold time for Total Organic 
Carbon Analysis in soils is defined at 14 days from the date of sampling . The 
hold times were met for these samples. 
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TABLE 16 : TOTAL ORGANIC CARBON ANALYSIS DATA FOR TASKS 2 & 4 
SDG #17 

Soil Samples 

Sample ug C ug C in mgC/Kg 
WHC Sample PNL ALO# Sample Type Wt . g Results Sample Sample 
---------- --------- ----------- --------- --------- --------- ---------

B01SH7 92- 05877- 1 Sample 0.05550 33 .86 24 . 16 435 
B01SH7 92- 05877- 2 Duplicate 0.04924 30 .61 20 .91 425 
B01SH7 92-05877-3 Standard 0.00516 2068 . 14 2058 .44 
B01SH7 92-05877-3 Std Dup 0.00498 2029 . 49 2019 . 79 
B01SH7 92 -05877-4 Blank 9. 70 

+Standard 2 0.0052 1 1917 . 12 1907 . 42 
++Standard 3 0.00664 2680.29 2670 .59 

B01SB4 92 -05953-1 Sample 0.06321 32.43 24.30 385 
B01SB4 92 -05953-2 Duplicate 0.05549 28 .41 20 . 28 366 

B01SC8 92-05954-1 Sample 0.06628 41. 99 33 .86 532 
B01SC8 92 -05954-2 Dupl icate 0.06376 36 .38 28 . 25 444 
B01SC8 92 -05954 -3 Standard 0.00582 2317 .09 2308.96 
B01SC8 92-05954-3 Std Dup 0.00412 1662 .41 1654 . 28 
B01SC8 92-05954-4 Blank 8 . 13 

* Based on standard ca rbon content of 40 . 0% by we ight . 

+ Standard 2: 1st post -sampl e standa rd analyzed ++ Standard 3: 

Total Organic Carbon by Procedure PNL -AL0-380 , on Instrument WA92040 , 
325 Bldg . , rm 701 . Data reported from LRB 52821, pp 97-102 & 104- 105 . 

RPO "Rec.* Date Date 
Dups Standard Received Analyzed 

--------- --------- --------- ------------
2.3 4-06-92 4-09-92 

4-06-92 4-09-92 
1. 3 99 .7 4-09-92 

101 4-09-92 
4-09-92 

91. 5 4-09-92 
100 4- 09-92 

5.1 4-13-92 4-22-92 
4-13-92 4-22-92 

18 .2 4- 13-92 4-22 -92 
4- 13-92 4-22-92 

1. 2 99 .2 4-22-92 
100 4-22 -92 

4-22-92 

2nd post-sample standard analyzed 
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VOLATILE ORGANIC ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of three soil samples for volatile organic compounds by gas 
chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION 

Sample ID 
801SH7 
801S84 
801SC8 

ACL Lab Number Date received 
92-05877 
92-05953 
92-05954 

04/06/92 
04/13/92 
04/13/92 

The samples, 801SH7, 801S84, and 801SC8 were received on the dates 
specified above in the 325 build ing. These samples are referred to as SDG 
#17. 

SAMPLE PREPARATION 

The preparation and analysis followed EPA-CLP SOW 2/88 procedures for the 
analysis of volatile compounds in soils. 

ANALYSIS METHOD 

• GC/MS procedure: 
• GC/MS instrumentation: 
• GC/MS location: 

QUALITY CONTROL 

PNL-AL0-335. 
HP-5890/5970 GC/MS (W846864) . 
Lab 327-A, 325 building 

Quality control procedures specified for this method were followed. The 
quality assurance performance requirements are summarized as follows: 

Form Information 

28 Surrogate Recovery 

38 MS/MSD Recovery 
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Meets all requirements. 
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Method Blank Summary 

Tune/Mass Calibrat ion 

Initial Calibration 

Daily Calibration 

Internal Standards 

Meets all requirements. 

-Meets all requirements. 

5 point calibration. Meets all 
requirements. 

Meets all requirements. 

Meets all requirements. 

CLP Target Compounds: The attached IA Forms show that volatile target 
compounds, Acetone and 2-Buta~one, were observed in the BLANK. However, they 
were below the Contract Required Quantitation Limits, (CRQLs). Acetone was 
observed, below the CRQL, in 92-05877DUPE, 92-05953DUPE, 92-05954, and 92-
05954DUPE. 

No target compounds were observed in 92-05953 or 92-05877. 

In summary, no CLP Target Compounds were observed in the samples 92-
05953, 92-05954, and 92-05877 above the quantitation limits. 

The following defines the qualifiers, Q-flags, in the Form l's: 

"O" Flag 

u 

J 

B 

X 

Definition 

Indicates the compound was analyzed for but not 
detected, the U-flagged concentration number is 
the CRQL. 

Indicates an estimated value for the target or 
tentatively identified compounds, spectra meet 
criteria but response is below the CRQL for the 
target compounds. 

Compound was found in the blank. 

Indicates compound was manually deleted because 
all requirements were not met. 
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Analysis was performed on a diluted sample. 

Indicates that Quantitation was outside the 
calibration range. 

Tentatively Identified Compounds: As shown in the attached IE forms, 
there were no non-CLP target Compounds in the Blank. 

In sample 92-05953 and 92-059530UPE, a series of late eluting Unknown 
Alkanes were observed at the ppm level. Sample 92-05954 and 92-059540UPE also 
contained Unknown Alkanes, but at a much lower level. These late eluting and 
coeluting alkanes are likely to include dodecane, tridecane, tetradecane, and 
branched alkanes. 

The sample 92-05877 and 92-05877DUPE contained an Unknown. This Unknown is 
likely to be either a cyclic alkane or an alkene. 
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lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-05954 
Lab Narne:BATTELLE-PNL 

Lab Code: ------ Case No . : -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.390 (g/mL) G 

Contract:-----­

SAS No.: .----- SDG No.: 17 

Lab Sample ID: B01SC8 

Lab File ID: >PB504 

Level: ( low/med) LOW 

% Moisture: not dec.2.1 

Column: (pack/cap) CAP 

Date Received: 04/13/92 

Date Analyzed: 4/15/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
107-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane __ 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4-------~Ethylbenzene 
100-42-5--------styrene 
133-02-7--------Xylene (total) 

FORM I VOA 
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9. 
9. 
9. 
9. 
5. 
4. 
5. 
5. 
5. 
5. 
5. 
5. 
9. 
5. 
5. 
9. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
9. 
9. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

Q 

u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 

Lab Code: ------ case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.390 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.2.1 

Column: CAP 

Number TICs found: 

CAS NUMBER 

1 

COMPOUND 

92-05954 
Contract:-----­

SAS No.::----- SDG No.: 17 

NAME 

Lab Sample ID: B01SC8 

Lab File ID: >PB504 

Date Received: 04/13/92 

Date Analyzed: 4/15/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. Q 
==-·============--= ===== ----

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

Unknown 

-

Alkanes 

FORM I VOA-TIC 

80 

--------- -----
29.5-35. 260. J 
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1A EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-05877 
Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.188 (g/mL) G 

Contract:-----­

SAS No.: :----- SDG No.: 17 

Lab Sample ID: B01SH7 

Lab File ID: >PB508 

Level: ( low/med) LOW 

% Moisture: not dec.3.7 

Column: (pack/cap} CAP 

Date Received: 04/06/92 

Date Analyzed: 4/15/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_ Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
107-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1 1 2 2-Tetrachloroethane , , , --
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7--------Xylene (total} 

FORM I VOA 

85 

10. 
10. 
10. 
10. 
5. 

10. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
5. 
5. 

10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 
92-05877 

Lab Code: ------ Case No.: -----

Contract:-----­

SAS No. : ----- SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: B01SH7 

Sample wt/vol: 5.188 (g/mL) G Lab File ID: >PB508 

Level: (low/med) LOW Date Received: 04/06/92 

Date Analyzed: 4/15/92 % Moisture: not dec.3.7 

Column: CAP · Dilution Factor: 1. 00000 

Number TICS found: 1 

CAS NUMBER 
-------------------------

1. Unknown 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. -
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. Q 
-----======== ------- -----

FORM I VOA-TIC 

86 

30.05 8. J 

1/87 Rev. 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-05953 
Lab Name:BATTELLE-PNL 

Lab Code: ------ Case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.201 (g/mL) G 

Contract:-----­

SAS No.: ----- SDG No.: 17 

Lab Sample ID: B01SB4 

Lab File ID: >PB510 

Level: (low/med) LOW 

% Moisture: not dec.2.3 

Column: (pack/cap) CAP . 

Date Received: 04/ 13/92 

Date Analyzed: 4/15/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

74-87-3---------Chloromethane --------74-83-9---------Bromomethane --------;;: ~ ~ = ~::::::::: ~ ! ~ ~; o; ~~~~!de ______ _ 
----,-------

75 - 09 - 2 - - - - - - - - - Me thy le n e _Chloride ____ _ 
67-64-1---------Acetone -----------75 - 15 - o - - - - - - - - - carbon Disulfide ------75-35-4---------1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane -----540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform ---------107 - 02 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane -----78-93-3---------2-Butanone ________ _ 
71-55-6---------1,1,1-Trichloroethane ----56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate _______ _ 
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane ____ _ 
10061-01-5------cis-1,3-Dichloropropene __ _ 
79-01-6---------Trichloroethene -------124-48-1--------Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene __ 
75-25-2---------Bromoform ----------1 o a - 1 o - 1 - - - - - - - - 4 - Methyl - 2 - pent anon e ___ _ 
591-78-6--------2-Hexanone ---------127 - 18 - 4 - - - - - - - - Tetra ch lo roe then e ------79-34-5---------1,1,2,2-Tetrachloroethane __ 
108-88-3--------Toluene -----------108 - 90 - 7 - - - - - - - - Chlo robe n z en e --------100 - 41 - 4 - - - - - - - - Ethyl benzene --------100 - 42 - 5 - - - - - - - - styrene ...,..,...---,---------133 - 02 - 7 - - - - - - - - Xylene (total) -------

10. 
10. 
10. 
10. 

5 . 
10. 

5. 
5. 
5. 
5. 
5. 
5. 

10. 
5. 
5. 

10. 
5. 
5. 
5 . 
5. 
5. 
5. 
5. 
5. 
5. 

10. 
10. 
5. 
5. 
5. 
5 . 
5 . 
5 • 
5. 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

. I 

I 
I 
I 
I 
I 

FORM I VOA 

89 
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lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL 

Lab Code: ------ case No.: -----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.201 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.2.3 

Column: CAP 

Number TICS found: 1 

92-05953 
C-ontract: ------

SAS No.: ----- SDG No.: 17 

Lab Sample ID: B01SB4 

Lab File ID: >PB510 

Date Received: 04/13/92 

Date Analyzed: 4/15/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

------------ --------------- -----
1. Unkown Alkanes 31. 1-35 4500 J 
2. _____ _ 
3. -------------- ----4. ------5. ------6. ------
7. ------8. ------9. ------10. ------11. ------

12. ______ -------------- ---- ------- ---
13. ------14. ------15. ------16. _____ _ 
17. --------------
18. ----
19. ------- ---20. _____ _ 
21. --------------
22. ----
23. ------- ---24. ------25. ------26. ------27. ------28. ------29. ------30. ------

FORM I VOA-TIC 

90 

1/87 Rev. 
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SEMI-VOLATILE ORGANIC ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of three samples from SDG #17 for semivolatile organic compounds 
by gas chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B01SH7 
BOISB4 
B01SC8 

ACL Lab Number 

92-05877 
92-05953 
92-05954 

The samples were received in good condition: sample B01SH7 on 04/06/92 
and samples B01SB4 and BOISC8 on 04/13/92. Extractions of both samples and 
spiked sample were performed . 

• Extraction procedure 
• Extraction location 
• Extraction type 
• Sample/Extract storage 

temperature 

ANALYSIS METHOD 

PNL-AL0-344. 
Lab 302, 325 building. 
Sonication, low level, soil. 
4°C(+/-2°). 

• GC/MS procedure: PNL-AL0-345. 
• GC/MS instrumentation: HP-5890/5970 GC/MS (WB38473) 
• GC/MS location: Lab 325, 325 building. 

OUAL ITV CONTROL 

The QC features in the analytical procedure were followed, the following 
summarizes the QC results. 

Form Information 

2D Surrogate Recovery 

93 

Comments 

Requirements were met. Sample 
B01SH7 had one acid surrogate below 
limits, which is acceptable. 
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3D MS/MSD Recovery Requirements were met. 

4B Method Blank Summary - Requirements were met. 

SB Tune/Mass Calibration Requirements were met. 

6B,C Initial Cal ibration Requirements were met . 

7B,C Daily Calibrat i on Requirements were met. 

8B,C Internal St andards Requirements were met. 

The following comments provide additional information on QC and related 
features for analysis of these samples. 

• Holding time. 

• 12 -hour calibration. 

• Surrogate recoveries. 

RESULTS 

All requirements were met . 

The last sample analyzed, B01SC8-MSD was 
injected after the 12-hour period, and was re ­
analyzed with another batch of 200-BP-l samples 
two days later. Consequently, there are two 
sets of Forms 5 (mass calibration and tune check 
report) , 7 (continuing calibration report), and 
8 (internal standard report). 

There was one surrogate recovery out of limits 
low for sample BOISH7. The 2,4,6-tribromophenol 
recovery was 2% . The other two acid surrogate 
recoveries were lower than usual, but within 
specified limits . The nitration product of 2-
fluorophenol was observed, but nitration 

products of the other two acid surrogates, 
phenol -dS and 2,4,6-tribromophenol, were not 
found. 

CLP Target Compounds: As seen in the attached lB,C Forms, target 
compounds found were di-n-butylphthalate in all three samples and the blank. 

94 
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Bis(2-ethylhexyl)phthalate was found in samples B01SH7 and B01SB4, and di-n­
octylphthalate in sample B01SC8. In all cases, the concentrations were well 
below quantitation limits. 

Tentatively Identified Compounds {TIC): The attached lF Forms show 
results for the TIC's. Concentration estimates for the TIC's are made 
assuming that the response factor for each TIC is one. The peak area for each 
TIC is then compared to the area of the nearest internal standard (for which 
concentrations are known) to estimate the TIC concentrations. Identification 
of the TIC is made by a computer search of the NIST mass spectral library to 
attempt a match with the spectrum of each of the TIC's. The TIC's reported as 
"Unknown" did not have satisfactory matches with library spectra. The TIC 
concentration estimate and identification are reported only if the TIC peak 
area is 10% or greater than the nearest internal standard peak area. 

• -The TIC's in the blank are products of the aldol condensation reaction 
occurring during sample preparation. These products are designated by an 
"A" in the "Q" column of the lF forms. 

• The 2-fluoro-4-nitrophenol in sample B01SH7 is the nitration reaction 
product of the acid surrogate spike 2-fluorophenol. The "Unknown" 
compounds all appeared to be oxidized organics. Although tributyl 
phosphate was present, there was no indication of solvent. 

• Sample B01S84 contained a large number of unknown alkanes plus four 
unknown cycloalkanes, and two unknown ketones in addition to tetradecane, 
hexadecane, and tributyl phosphate. The unusual nature of this sample is 
that all of these compounds eluted by 22 minutes (-180° C). In previous 
samples with this many TIC's, a number of compounds eluted at higher 
temperatures. 

• Sample 801SC8 had the tributyl phosphate as well as the higher boiling 
normal paraffin hydrocarbon constituents. Several unknown alkanes were 
also present. 

95 
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The following defines the Q-flags in the Form l's 

11 0" Flag 

u 

J 

B 

X 

D 

E 

A 

Definition -

Indicates the compound was analyzed for, but not 
detected, the U-flagged concentration is the 
Contract Required Quantitation Limit. 

Indicates an estimated value for target and 
tentative ly identified compounds, spectra meet 
criteria but response is below Contract Required 
Quantitation Limit for the target compounds. 

Indicates compound was found in the blank . 

Indicates compound was manually deleted because 
all requirements were not met. 

Indicates analysis was performed on a diluted 
sample. 

Indicates that quantitation was outside of the 
calibration range. 

Aldol condensation product. 

96 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B01SH7 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05877-El 

Sample wt/vol: 30.232 (g/mL) G Lab File ID: >El306 

Level: ( low/med) LOW 

% Moisture: not dec.3.72 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:6.4 

Date Received: 04/06/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
111-91-1--------bis(2-Chloroethoxy)methane 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

101 

340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B01SH7 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code:------- Case No.: ------ SAS No.: ------- SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05877-El 

Sample wt/vol: 3 0 . 2 3 2 ( g/mL) G Lab File ID: >E1306 

Level: (low/med) LOW 

% Moisture: not dec.3.72 dee. --

Date Received: 04/06/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:6.4 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (l}_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g , h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

102 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 

86. 
340. 
340 . 
340. 
690. 
340. 
340. 

19. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
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lF EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B01SH7 

Lab Name:BATTELLE-PNL Cbntract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 17 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.232 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec.3.72 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:6.4 

Number TICs found: 10 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 92-05877-El 

Lab File ID: >El306 

Date Received: 04/06/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 
---------·------------·-----

Q 

1. Unknown 4.13 24000. JAB 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

403190 

126738 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
2-FLUOR0-4-NITROPHENOL 
Unknown 
Unknown 
Phosphoric acid tributyl 

FORM I SV-TIC 

103 

4.79 610. JAB 
5.12 2300. JAB 
5.22 630. J 
6.43 140. J 
7.89 200. J 
8.23 220. J 

12.23 200. J 
20.20 370. J 

est 20.48 1900. J 

I 
1/87 Rev . 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B01SB4 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05953-El 

Sample wt/vol: 30.040 (g/mL) G Lab File ID: >El307 

Level: (low/med) LOW 

% Moisture: not dec.2.30 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
111-91-1--------bis(2-Chloroethoxy)methane 
120-83-2--------2,4-Dichlorophenol 
120-a2-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol --
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

104 

340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

--· 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B01SB4 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: .------ SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05953-El 

Sample wt/vol: 30.040 (g/mL) G Lab File ID: >E1307 

Level: ( low/med) LOW 

% Moisture: not dec.2.30 dee. --

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (l)_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

105 

1700. 
340. 

1700. 
1700. 

340. 
340. 
240. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
140. 
340. 
340. 
340. 
680. 
340. 
340. 

23. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
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9711.3508 .. 2038 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------

B01SB4 

SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05953-El 

Sample wt/vol: 30.040 (g/mL) G 

Level: ( low/med) LOW 

% Moisture: not dec.2.30 dee. --

Extraction: (Se pf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Number TICS found: 30 

CAS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

NUMBER 

629505 

629594 

COMPOUND 

Unknown 
Unknown 
Unknown alkane 
Tridecane 

NAME 

Unknown alkane 
Unknown cycloalkane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown cycloalkane 
Tetradecane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown cycloalkane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown alkene 
Unknown alkane 
Unknown cycloalkane 
Unknown alkane 
Unknown alkane 
Unknown ketone 
Hexadecane 

Lab File ID: >El307 

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT EST. CONC. 

22000. 
640. 

1600. 
4600. 

820. 
680. 
510. 

1200. 
2300. 
9700. 

470. 
21000. 

1700. 
640. 
520. 

3200. 
800. 

1600. 
13000. 

2500. 
630. 
470. 
950. 
720. 

Q 

===== 
JAB 
JAB 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

544763 
126738 Phosphoric acid tributyl est 

4.13 
4.78 

10.84 
11.51 
11.93 
12.61 
12.75 
12.96 
13.08 
13.47 
13.80 
14.12 
14.18 
14.28 
14.44 
15.31 
15.39 
15.55 
15.71 
15.88 
16.49 
16.86 
17.99 
18.25 
18.46 
18.53 
19.22 
20.51 
21.02 
21.70 

1100. 
770. 

4100. 
2600. 

390. 
460. 

J 
Unknown ketone 
Unknown alkane 

FORM I SV-TIC 
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J 
J 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B01SC8 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05954-El 

Sample wt/vol: 30. 240 (g/mL) G Lab File ID: >E1308 

Level: (low/med) LOW 

% Moisture: not dec.2.10 dee. --

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

108-95-2--------Phenol 
lll-44-4--------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chlorophenol 
541-73-1--------1,3-Dichlorobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-51-6--------Benzyl_alcohol 
95-50-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
39638-32-9------bis(2-chloroisopropyl)ether_ 
106-44-5--------4-Methylphenol 
621-64-7--------N-Nitroso-Di-n-propylamine_ 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene 
78-59-1---------Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
65-85-0---------Benzoic acid 
lll-91-l--------bis{2-Chloroethoxy)methane_ 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro-3-methylphenol 
91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 
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340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 
340. 

1700. 
340. 

1700. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0lSCS 
Lab Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.:------ SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05954-El 

Sample wt/vol: 30. 240 (g/mL) G Lab File ID: >El308 

Level: (low/med) LOW 

% Moisture: not dec.2.10 dee. --

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

Extraction: (Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2--------2,4-Dinitrotoluene 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1)_ 
101-55-3--------4-Bromophenyl-phenylether __ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene 
120-12-7--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
85-68-7---------Butylbenzylphthalate 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)anthracene 
218-01-9--------Chrysene 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
117-84-0--------Di-n-octylphthalate 
205-99-2--------Benzo(b)fluoranthene 
207-08-9--------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
193-39-5--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - cannot be separated from D1phenylam1ne 

FORM I SV-2 
108 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 

39. 
340. 
340. 
340. 
680. 
340. 
340. 
340. 
15. 

340. 
340. 
340. 
340. 
340. 
340. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
JB 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
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lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name:BATTELLE-PNL contract:-------

Lab Code: ------- Case No.: ------ SAS No.:------

B01SC8 

SDG No.: 17 

Matrix: (soil/water) SOIL Lab Sample ID: 92-05954-El 

Sample wt/vol: 30.240 (g/mL) G 

Level: ( low/med) LOW 

% Moisture: not dec.2.10 dee. --

Extraction: {Sepf/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH:9.0 

Number TICs found: 11 

CAS NUMBER 
=====-=-====----

1. 
2. 
3. 
4. 
5, 
6. 
7. 
8. 
9. 

629505 

629594 

COMPOUND NAME 

Unknown 
Unknown 
Unknown 
Unknown alkane 
Tridecane 
Unknown alkane 
Tetradecane 
Unknown alkane 
Penta de cane 
Hexadecane 

Lab File ID: >El308 

Date Received: 04/13/92 

Date Extracted:04/16/92 

Date Analyzed: 5/13/92 

Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg 

RT .EST. CONC. 

4.11 
4.77 
5.08 

21000. 
660. 
170. 
170. 
230. 
650. 
950. 
950. 

Q 
----------
JAB 
JAB 
JAB 
J 
J 
J 
J 
J 
J 
J 10. 

11. 
12. 

629629 
544763 
126738 Phosphoric acid tributyl est 

10.82 
11.46 
13.39 
13.99 
15.61 
16.59 
19.17 
20.43 

1100. 
360. 

1300. J 

------13. ------14. ------15. ------16. ------17. ------18. ------19. ------
20. ______ -------------- ---- -------
21. ------22. ------23. ------24. ------25. ------26. ------27. ------28. _____ _ 
29. ------30. ------

FORM I SV-TIC 
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PCB/PESTICIDE ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of three, 200-BP-l samples consisting of sample delivery group 
sixteen {SDG #17) for pesticides and PCBs {Aroclors) by gas 
chromatography/electron capture detection {GC/ECD) is the subject of this 
report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B01SH7 
B01SB4 
B01SC8 
B01SC8 MS 
B01SC8 MSD 

ACL Lab Number 

PBLK07 {Method Blank) 

92-05877 
92-05953 
92-05954 
92-05954-P2 
92-05954-P3 
92-05954-P4 

The samples were received in good condition on 04/06/92 {B01SH7) and on 
04/01/92 {B01SB4, B01SC8). Samples were extracted on 04/16/92. 

• Extraction procedure 
• Extraction location 
• Extraction type 
• Sample/Extract storage 

temperature 

ANALYSIS METHOD 

• GC/ECD procedure: 
• GC/ECD instrumentation: 
• GC/ECD location: 

PNL-AL0-347. 
lab 302, 325 building 
Sonication, low level, soil 
40C{+/-2o) 

PNL-AL0-346. 
HP-5890 (WB60701) 
lab 325, 325 building. 

114 
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OUAL ITV CONTROL 

In addition to the resul t forms (1D) the QC features in the analytical 
procedure were followed as described; the following lists the forms that 
relate to QC and summarizes the QC results. 

Form 

2F 

3F 

4C 

8D 

BE 

9 

1D 

1D 

Information 

Surrogate Recovery 

MS/MSD Recovery 

Method Blank Summary 

Evaluation Standards 

Retention Time Summary 

Standards Summary 

Extraction Holding Time 

Analysis Holding Time 

Comments 

Meets all requirements.(l) 

DDT recovered high in the 
matrix spike sample, otherwise 
meets all recovery and RPO 
requirements . 

Meets all method blank 
requirements . 

Meets all requirements. 

Meets all requirements. 

%D exceeded limits for 
Methoxychlor . 

Requirements were met. 

Requirements were met. 

(1) Surrogate and matrix spike recoveries are advisory: although 
corrective action is not required . 

RESULTS 

As indicated on the attached 1D Forms the blank and the samples were not 
found to contain target compounds at levels greater than the contract required 
quantitation limit (CRQL) and are "Q" flagged accordingly. 
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Matrix Spike recovery results are slightly high for DDT in sample 
BOISC8MS. Matrix Spike recovery criteria _are advisory and do not require 
further action. 

The following defines the Q-flags in the Form l's 

u 

B 

D 

M 

Definition 

Indicates the compound was analyzed for but not 
detected, the U-flagged concentration is the 
Contract Required Quantitation Limit. 

Indicates compound was found in the blank. 

Indicates analysis was performed on a diluted 
sample. 

Indicates a matrix spike compound . 
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lD EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.23 

Level: (low/med) LOW 

% Moisture: not dee. 3.72 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc) SONC 

Contract: 

SAS No.: 

GPC Cleanup: (Y/N) N pH: 6.4 

B01SH7 

SDG No.: 17 

Lab Sample ID: 92-05877-P- l 

Lab File ID: >01526 

Date Received: 04/06/92 

Date Extracted: 04/16/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC 8.20 u 
319-85-7--------Beta-BHC 8.20 u 
319-86-8--------Delta-BHC 8.20 u 
58-89-9---------Ganuna-BHC (Lindane) 8.20 u 
76-44-8---------Heptachlor 8.20 u 
309-00-2--------Al drin 8.20 u 
1024-57-3-------Heptachlor Epoxide 8.20 u 
959-98-8--------Endosulfan I 8.20 u 
60-57-1---------Di eldrin 16.00 u 
72-55-9---------4 , 4'-DDE 16.00 · U 
72-20-8---------Endrin 16.00 u 
33213-65-9------Endosulfan II 16.00 u 
72-54-8---------4 , 4'-DDD 16.00 u 
1013-07-8-------Endosulfan Sulfate 16.00 u 
50-29-3---------4 , 4'-DDT 16.00 u 
72-43-5---------Methoxychlor 82.00 u 
53494-70-5------Endrin Ketone 16.00 u · 
5103-71-9-------alpha-Chlordane 82.00 u 
5103-74-2-------ganuna-Chlordane 82.00 u 
8001-35-2-------Toxaphene 160.00 u 
12674-11-2------Aroclor-1016 82.00 u 
11104-28-2------Aroclor-1221 82.00 u 
11141-16-5------Aroclor-1232 82.00 u 
53469-21-9------Aroclor-1242 82.00 u 
12672-29-6------Aroclor-1248 82.00 u 
11097-69-1------Aroclor-1254 160.00 u 
11096-82-5------Aroclor-1260 160.00 u 

FORM I PEST 1/89 Re 
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10 EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.04 

Level: (low/med) LOW 

% Moisture: not dee. 2.3 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 9 

Contract: 

SAS No.: 

B01SB4 

SDG No.: 17 

Lab Sample ID: 92-05953-P-1 

Lab File ID: >01527 

Date Received: 04/13/92 

Date Extracted: 04/16/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC 8.20 u 
319-85-7--------Beta-BHC 8.20 u 
319-86-8--------Delta-BHC 8.20 u 
58-89-9---------Gamma-BHC (Lindane) 8.20 u 
76-44-8---------Heptachlor 8.20 u 
309-00-2--------Aldrin 8.20 u 
1024-57-3-------Heptachlor Epoxide 8.20 u 
959-98-8--------Endosulfan I 8.20 u 
60-57-1---------Dieldrin 16.00 u 
72-55-9---------4,4'-DDE 16.00 u 
72-20-8---------Endrin 16.00 u 
33213-65-9------Endosulfan II 16.00 u 
72-54-8---------4,4'-DDD 16.00 u 
1013-07-8-------Endosulfan Sulfate 16.00 u 
50-29-3---------4,4'-DDT 16.00 u 
72-43-5---------Methoxychlor 82.00 u 
53494-70-5------Endrin Ketone 16.00 u 
5103-71-9-------alpha-Chlordane 82.00 u 
5103-74-2-------gamma-Chlordane 82.00 u 
8001-35-2-------Toxaphene 160.00 u 
12674-11-2------Aroclor-1016 82.00 u 
11104-28-2------Aroclor-1221 82.00 u 
11141-16-5------Aroclor-1232 82.00 u 
53469-21-9------Aroclor-1242 82.00 u 
12672-29-6------Aroclor-1248 82.00 u 
11097-69-1------Aroclor-1254 160.00 u 
11096-82-5------Aroclor-1260 160.00 u 

FORM I PEST 1/89 Re· 
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lD EPA SAMPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Battelle PNL 

Lab Code: PNL Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.24 

Level: (low/med) LOW 

% Moisture: not dee. 2.1 

(g/mL)G 

dee. 

Extraction: (SepF/Cont/Sonc) SONC 

GPC Cleanup: (Y/N) N pH: 9 

Contract: 

SAS No·.: 

B01SC8 

SDG No.: 17 

Lab Sample ID: 92-05954-P-l 

Lab File ID: >01528 

Date Received: 04/13/92 

Date Extracted: 04/16/92 

Date Analyzed: 05/13/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/Kg Q 

319-84-6--------Alpha-BHC 8.10 u 
319-85-7--------Beta-BHC 8.10 u 
319-86-8--------Delta-BHC 8.10 u 
58-89-9---------Gamma-BHC {Lindane) 8.10 u 
76-44-8---------Heptachlor 8.10 u 
309-00-2--------Aldrin 8.10 u 
1024-57-3-------Heptachlor Epoxide 8.10 u 
959-98-8--------Endosulfan I 8.10 u 
60-57-1---------Dieldrln 16.00 u 
72-55-9---------4,4'-DDE 16.00 u 
72-20-8---------Endrin 16.00 u 
33213-65-9------Endosulfan II 16.00 u 
72-54-8---------4,4'-DDD 16.00 u · 
1013-07-8-------Endosulfan Sulfate 16.00 u 
50-29-3---------4,4'-DDT 16.00 u 
72-43-5---------Methoxychlor 81.00 u 
53494-70-5------Endrin Ketone 16.00 u 
5103-71-9-------alpha-Chlordane 81. 00 u 
5103-74-2-------ganuna-Chlordane 81.00 u 
8001-35-2-------Toxaphene 160.00 u 
12674-11-2------Aroclor-1016 81. 00 u 
11104-28-2------Aroclor-1221 81.00 u 
11141-16-5------Aroclor-1232 81.00 u 
53469-21-9------Aroclor-1242 81.00 u 
12672-29-6------Aroclor-1248 81. 00 u 
11097-69-1------Aroclor-1254 160.00 u 
11096-82-5------Aroclor-1260 160.00 u 

FORM I PEST 1/89 Re· 
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SAMPLE RECEIPT FORM 

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

De 1 i vered by: lJr::: 1 d, ( Tb Orklr S.11) 

Received by: ~/a,a r~ U 'f ,ah,£{. 
m_~ereBMtYmRJdait~: ~ rJrJ -1/J - I 

Date/Time: 4-~-j~ (I.IS 

Customer Samp 1 e Number( s) :_~B"-cJ::::..J.l.;;:;5"'-,:..I-L.../ 7...1.... ____________ _ 

ALO Samp 1 e Number( s) : _ __.'f ... ~..__-..... (Z"'--'--'5u.[ .... J.L--:1 ____________ _ 

1. Customer Chain-o f -Custody Form: Present ,/ Absent __ __,,--

2. AdditionalShippingForms(list): rr , ~ N. rl. d 51,,' .)(11(',11( 
s .... ,/"\plt A..-tc.lys,~. Y<'°'h'"'".St; OH-~ 1 ft F\s ' J t< t 
Ched: .. {,':s1"i Co""~"''""' Li11Sf~,f,•.;,0 t"h~cl~ (,.rt 

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

Present __ )(...__ __ Absent ___ _ 

If Present, Condition: _________________ _ 

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

5. 

6. 

7. 

8. 

Notes : 

Condition of Shipping Container (i,e . , broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) C't:__ 

Condition of Sample Vials. 
ofC 

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

ck 
Resolution of Problems or Discrepancies. 

111 ot1 -t.. 

RETURN COMPLETED FORM TO PROJECT MANAGER 
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cc 
0 r 
0 
0 
Co.) 

-· 
()Baneue 

P.ci11c Notlhw~U l iboulou~, 

O.scripLion of Job 

ILH LOCATION OR 

No . 

H· -l I\.. ~ .M A•• 

2 1 l I 
a 

4 

i 

• 
1 

• 
• 

ILu 
Phu• 

No. 

I i. n. - ro. ~ 

0 

Type of reapiraLor(s) worn : 

B • Beu 
•l • Di stance • C • ConhcL 

F • Field 

R1di1Lion ProLecLion Record FaciliLJ Location 

RADIATION SURVf°Y REPORT 32ft -S"-A. 
'£-. ..... '). IV"\ '1. p. \ -- • 

<:l \ I 

~::;:,:a• 'th. 
IIEASUIEIOT DATA 

ITEM lleLer Source lleuurHenL 
Def hcLion 

a) 
lleh Gau NeuLron 

• 0 I C Siu DiaL . arad/h aR/h • rH/h 

\ C:::i) 1,;::{\ -.."v1: e... t-lA ,~o wA 

PEJISONNa DOSE RAIE DATA 

lholc 8od1 lholt Body 
lrLrHiLiu PcncLraL ing NonpencLraLing 

Ti •- Dah 

\ 
\ 
\ 

Surw~J Nu• ber \ 

110139 
H.!:>O To ..n.m_ j_._1H>thL'i.) 

1:lrr. r\11 ~ ~ - ,.o ~ (;l") _-,µ~ ~--.{~ 

I 
, 

a () I\Q. -fr 

CONTAMINATION DATA d) 
lko-

DiucL Reaowable I Cond . 

b) c) lleh-GHaa 
Re lad 

Alpha Alpha BeLa-Ga•u Arn -
do• (ii: doe <ii" doa (ii: do• (ii: <• 2 Yu 

V'III\- ~IA ./ v J{\ 

INSTIUIEJIT DATA 

lnsLru• onL Serial Ruponu lnsLruHnL Seri• I RcsponH 
T1p• Nuebar Checked Type Nu• ber Checked 

of lork 
't.,4') CP UH/h uc• /h UH/h 1-i;:-Lu r.,.f Yu l'fJ GIi wiLh ,~s~ - Pancake ~ Yu 

\ C:::o \SO ,Su ( l\._ llRCP I I Yu Probe :3>\o 
II~ I I Yu II "Ml... I I Yu 

... 
~ I'--. I I B'ICP II Yea I I PAC 6 I I Yu 

I I SnoopJ ~ II " I I Yes 

RESPIRATORY PROTECTION DATA SUIVEY PERFORIIEO BY 

RPT Sign1Lure 

~ D Supp I aed A Ii D fi ILued • Ottm--;,j,_A_ IB- None t Q_ 
1 -

b) • per probe arn, 2 
(ll_ = Leu lh•n delccLion I i• ils, or I f 1J d) lJ., . (ond . Rel•d • UncondiLion1ll1 Relused or 1bouL 51 c• 2. 

c) • per prob, area, or 1boul 21 c• Alph1 • (221 dp• per probe oru, or HI • None liken 
0.:L•·CHH • (1 , 181 dp• per pro~e oru . 

S(E REVERSE S IOE • • 'l 1•11 "'/'I Ir 

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



Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator :....;1Y\...:..z.., _.,(. ......... D ..... c.s.e✓~~\,.,,a.,.4'-------------­
Company Contact If. S. Thompson 

Project Designation/Sampling Locations 200-0P-1 Operable Unf t 

Boring: :).\ Ip - ~- 4~ C. 

Proj~ct ~: 91-019 

Telephone (509) 376-2153 

Collection Date _4._-_1_-__ 9_l ___ _ 
Tfne O'l :,O 

Ice Chest No. ~ /DA 3,2 Field Logbook No. WHC-385-12 

Bill of Lading/Airbill No. __ N __ /fl _________________ Ofhite Property No. If ...:/_A ___ _ 

Method of Shipment ......;.;.H11;:.:n.:..:d=---=C=-11r;;..;r;...y'---------------------------­

Shipped to _ 329 PHL lahoratory A-~: Ncvtc.1 W=1n hot~ 
Possible Sample Hazards/Remarks ~c-plc. ,·s. rc..d1e19c.{,·11<... No c.\it~·u.l hC):&a:h d,-l-t<:.-1-rd. iCQ me /h(', 
\"ee.q Sc.m,pls, c,~,1\«L A-\\ c,o,df•Cl C.Lf S<.c. \9b sti:.h""'""\- o:£ \.VOV"k.. 

Sample ldentilication 

,, looomi 
1 

~\0:::.1, So,·\, C.t-f - Tc:b:.I c.lrbc..lb\?~, GEA, Sr'lo 
I 
C.sl}J, Co{,,o, ?~l)~ 1 ~u. lY,/).\fo, 

{\"'- \01g. 

O Field Tran~fer of Cu~tody CHAIN Of: POSSESSION (Sign and Print Names) 

Relinquished by: m. c... \)o,.'l lc1 

0900 

{/35 
Date/Time: 

Relinquished by: Receiv~d by: Date/Time: 

Final Sample Di~po~ition 

Disposal Method : Dispo~ed by: Date/Time: 

Comments: 

A-6000-40 7 11 2•90' 

801-004 



' ' ,, 

0 

97 ~3508 .. ZOSI 

@ Wesllnghousa 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD secnor, 

Collector W. ~ , T'--~~o"' Dilll! Sampll!d L\-\ -9 'l.. Time 09 30 hours 

Company Contact W, 'S . ~--~$17"'- Tt!ll!phonl! I SoC\ l 3,!a -1153 

Sample Number and Type ol Sample 
Type ol Sample• Analysis R,quuted Number Containers 

&") \S\·h l \oou ..,J. a \o.n Soi·\ C. \,.(> -_.];. -b. I ,- \ ,.\..o. h, (. to.. GE~ ~rqo Cs,n 
~ 

_C'nl....n P1.1.l'.3~ •~t.:.2,c;l.2.11u R.i.... lo~. ' 

'-.. 
I ' 

"' 
. 

" . 
"'-

"' •. 

"' "'-
"'-

" "' ~ 
--......_ 

' ~ 
~ ··- ·---·· 

"' ---- · 
~ 

. ' ~ 

"" Field Information .. Sc.,.,._()\« lo tit c.:\:t,! 1"' !v pe,iid n ±½ct at,o-BP-1 ie)~~a.':1 Rr=/Fs ot I I 

~r2;:is:+. . 
~o-rtbal~~ a1b -B, ~1 C.. 

Special Handling and/or Storage lt.\-k: I\Jc\'\~=f w~~ ho H 
A- \l t'M,,.L,~.. C L p ~ ...... ),...j, s+c.~w, ..... ~ Gt ~le. 

~ec.'2 s,~k '- \._, ll!!d -

Possible Sample Hazards $- -- ,\. ,·!. fcA,>,r.c.-l',,. \00 Wt-r f h,r. 
N2 c."-'e.vw-.is::" I hc'lArd~ 'd r. ~dt d . 

PJ\R r II : LABORATORY secr,o,, 

Received by /J1 , -f, 1, ,,. Cvf i Till, , ..St: T «. ~ Sp c.c: 1 Date Y-6-t;{ 
Analysis Required 

"Indicate whether sample is soil, sludge . water . l!lc . 
••use back ol page for additional in form.i11on ,,1 .11ive 10 1ampl~ lnr .11io,, " 60nt) •o& (0~,,01 

801~005 



~----------- - - - - ----- . - ---

L_ 

' ' ' ' 
I ' ,, 

u 

_ .,, 

q7 i1 zsos ')05"'' . 
·' J ~.J ¾• ~ " 

SAMPLE RECEIPT FORM 

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

Delivered by: .LLiend 11 :rhorn.r)Si)O Date/Time: j_/(p /,gJ .. 
T I 

Received byJfm Robhio:, IDiAQA &Jl~ 
I 

customer Samp1e Number(s) !/jQISH7) £$ors.Jo ) f{)/S:SJ, AQISS:~ &)/:;5:;). I 8Dl~6C. 

ALO Sample Number(s): q,:9- {)S'x'71 9 6)- t&Z'.13 9J--QS11 '.JJ -l)aJQ 9J.-os?:6I Cfd- ()%,; 
I I ; • I 1 

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

2. Additional Shipping Forms (list) : -.5 A{2...., 

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

Present ~o od Absent. ___ _ 

If Present, Condtt i on : _--1..\ wO...:.M~cl:...:..:.. ___________ _ 

4. Sample Tag(s) 10 Numbers If not Recorded on the Chain-of-Custody Record 
or on Sample Vial. ~ DC 6._ 
Notes: 

5. Condition of Shipping Container (i,e . , broken container , dented , breached 
plastic bag, temperature of sample container as defined fn Section 3.0 in 
PNL-AL0-051, etc.) ~O OO.. l°G · 

6. Condition of Sample Vials. iood 

7. Verification of Agreement or Nonagree•ent of Information on Receiving 
Documents. 

/J/A 
8. Resolution of Problems ~r Discrepancies. 

RETURN COHPLETED FORH TO PROJECT HANAGER 

801-006 



WHtinghouse Han,ord 
Company CHAIN OF CUSTODY 

:ustody Form Initiator _M ___ (.=-·-~ ___ o.._vg~\a;;..:;:s'--------------- Pro.Jer.t f: 91-019 

:omcanyContact ti. S. Thor:tpson T@lechone (509) 376-2153 

'roject Designation/Sampling Location, 200-RP- 1 Operable Un it Coll@ctlon Oat! 1, -1-91 

Boring: ~lb- Q,- 4~C.. Tin<?: ()9 ,o 
c! Chest No . .J,I.. e;.p:,:;G, (~ Field Logbook No. UHC-ff-385-12 

3ill of Lading/Airbilt No. _11.:../_A _________________ Ofhite Property No. __,;,,;11~/A;.;..... __ _ 

Vlethod of 5hioment __ 11.;;.a_nd_C-a_r_r.::.y __________________________ _ 

3hipoed to 325 PNl Laboratory ( JOO "rt?a) ~: V Zc.vtc._ e. \ I 
1ao, - 01v- , • 1. · 

:,ossib~SampleHaurdSIRemarks Sc:.~pk ,·s rc.d,acc..h<&,,· 9sppJ,- 10-,,...,./bc. No ~~!CS I Y)Cl..Cf"4l 

d<-ttc.N. ~t((? Sc-pl~ ck.-lled. A-II cmlp, CLP. Ste lcb .s±c-k.meY1-f of ue.--k.. 
Samele ld'!ntilication 

I, I ~o ~ 1 cm~«: ~la)$ 
1 

Spi°\ 
1 

(.L() - \JO A 
I, Ss:o v>4 cr-eJJ:?.V ale)') Soi' I (.L(> - stl.VW'\;, VoAT1·-~l..=~:::!.~.!.-f ..!.../..!...P.=c.!,,/.e,-,--u.:_O~<-.__ _______ _ 

I ~ I i -; I 

J Field Transfer of Custody CHAIN 0~ l'OSSESSION (Sign and Print Names) 

telinquished by: ;Yl . C. . Date/Time: 

Final 5ampl~ Ohp01ition 

Ji1po1al Method: 

:omments: 

B01-:-007 



9711 :3508 .. 205~1 

@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector UJ . 5 . lhoeOSC.°"' Dale Sampled 4-1 -'1 l Time C9 3C hours --
Company Contact W. S . ~IM~lO~ Telephone ( So<f I 3 "1"2 • l I~ 3 

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

Bo 151-\""l I I lo n-J.. Cl!"'b.?.vc io» .S ti,· I _CL..p- VoA 
1' G5o,..i \.,~\...,j,", .. &-1 I ci..e- 3<Z.-."-UoA Pt>)~ IP<-6 TDr 

,J ' I 

'-

"' 
. 

....... 

' . 
............... 
~ •. 

~ 
~ 

"" "' •· 

"' ""-i--.. 
~ 

~ -

~ ·· - ·---· 

"' ~ 
-- ~ 

"' Field !~formation•• Se.lt!!l.~lt. ealle~c! '"' sv,i1-A l'>+ .})..q_ aao -~ e- 1 fc-:, ~ a ~ ~ R::t:-LE5 
~fo~fe,+. 

' I 

~'2""!t. ho I~ : ~ I lo -<o- l.\~ c... 
Special Handling and/or Storage ll~: t) ic.:il~ ~s.Ho t~:tto Ktc.~ ~c-~\c.. i:.:'-',·ll~-a\, (:,,/\Q.~~Js.l C.L-f S1e.L ls~ -s-k~vnb\ t s:zf u,t:,1,-~ 

Pouible Sample Hazards S" --- _\. 1°\ fer\,,.~ c.:+-vc.. • il.o W1.i: W.u .,....,,./L.,. • 9So 111..l - ,o , ... .r/ 1-..- . 

I\),, ,, k_._;PA \ h<?-,r:.rrl ~ cl, L,c\-c.d J 

" ,11.-CJ~ PART II : LABORATORY SECllOtl 

Received by .Af ~ ~ -/I. L/f -· Tille jr Kfk'·,-)f sdS J 'Q.._Dale ~-6 ..&['1_ µ ,t ·v{,o___ . '.QQ\.:'._ ~ I Ii." · 
Analysis Require '- - ' '-'/ - ,<l~ .--.. , il.~~ -~ ft~ 1 

,, 

•tndicate whether ,arnple i, ,oil. lludge . waler . e1c 
00 UH back o( p.1ge for additional inln1m;i11on •~l.11 ive 1n 1.1mpl~ 1,,, .,r in" " ~onl) •06 IO V ! OI 

801-008 



97= rzsoa 205c· .•. U 1\.l ,. •r ,~ \.;J 

We,tingnouH 1-tanlord 
Company CHAIN OF CUSTODY 

:ustody Form Initiator '--'M:.....;. . ...,c,._. __ 1J..;:o..,y,~~,..,b:,..s..__ ___________ Pro.ier.t ~: 91-019 

: ompany Contact ti. S. Thompson Teleonone ( 509) 376-2153 

>rojectOesignation/SamplingLocation, 200- RP-1 Ooerable Unit Coll@<:tlonOat@'l•l-'ia, 'i·.1-'il. Y-3-'i:t 

_B_or_i_n __ g :_J ____ I b_-_&_-_:\"""cg"-C..-=-.. c:ad,__'""""""'~'"""1-lo_: =?.>_-_4.;...L.{.:..C.-=-------- Ti nc: O'Uo, I 'i1 \ , 08~~ 
1 
O'T~ ?;,1:, 

c! Ch@st No. (:b ~ e.B;:b~l8 /2ML' 11 l~:z,...-'-7) Fi@ld Logbook No. WHC-11-385-12 

3ill of Lading/Airbilt No. ---'11/'-A ________________ Ofhitt Property No. ,_;.;lf~/A"'-----

Vl-.thod of Shipment ffancf Carry ---------------------------------
5 hip p@ d to 325 PNl Laboratory (JOO Art?a) AH'Oo : '.:)r·-. Ro'ol,,.,.S 

Possible Sampl@ Hazards/R@marlc:s Sc-pl!L (y is md.1ci4c..1'V'L ~ J.S-w.irlbr. ,4.11 o+kv ~c~l<s C{!,, ~ n. No 
C,,hc.W'\c5,\ 't-.cuv-dJ. dt.b..U. Kt.~(? ,5c:r'.'f'icl c.~: ll(d A-ll c~l7lcS C.L(). Jot(. lab ~+c.rtVY\Qr,t Qt \Wrl:. 

5amcll! ldl!ntilication 

CD P>o, s HJ (. 09 3o o·" \.\-,-~~') 

\,\?Sol. 
1 
~le~~ 

1 
Sen·\ , C.1..p - To h,.1 G.,, Frtc. ~ . Ft_.,o'Q:.:::....C.::.:' "'...:..:..· ______________ _ 

~ &) \ S 31. L •,':\'::\ 9"' 4-3-'T l) 
i, I ls-t4, <:sign, 501 I , O-f - To·k. I C.11\, Fttc. C."", F;_.,;..::,,,.~_c-=·•_;,_'-".:.,.;-;...._ _____________ _ 

lS) 00 \ $ J" Y (o<; lS o"' 4-3-9).) 
\ > ll5YhX, ,%\O)l 1 ,c,,i\ 

1 
C,Lf- 1o+5l C."', &t< C."', .!..h.::..e.,.;..:.ro.:....::L::.;'-'..:..:..• ____________ _ 

© E>o\ 5 s l lo'130 o~ _~-,-'i1) 

{Sign and Print Names) 

Date/Time: 

CX?oo 
Oat@/Tim@: 

\'l.].C) 

Datt/Time: 

R,c,ived by: Oat@/Time: 

Final Sample Oh001ition 

Oatt/Time: 

:omments: 

.. . ,000-•0 1 (11 ?01 

801.~009 



' ' ' . ,, 
crn 3508 ---05 I° h' ~ •I •• l \ ft 

~ Westlnghousa 
\!:::) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION QC, lO © 
G'\ I 't-1 -Yl. ; · 2. , ,p,113,1 

Collector W. S, Tu""'f''5'Ci\t\ l IYl . C.. 'Uoy'3 05 Dale Sampled 't ·l-il. If·., Time OS'"i\{@houn 

Company Contact W ~ , lho""'fS'O"" T tltphone ( S""o'l l 37b- 21 S 3 ~~;~ 
1010/'Q 

Sample Number and Typt ol Sample 
Number Containtri Type 01 Sample• Analysis Requuted 

(D !2in1s1-r1 i 11s-~ a ic") Soi"\ ~-_r,.,-tw.1 c...,, i=r(~ c."' ,;_.,.f~ rV\ ~~4:,1:, 
....,_ _________ .J ____ 

1 
_______ -n,/ms B.; Tc. 'M fJ01 So'l Po'1 Toh I U-1(',."' ~--

@ ~l S 3°(') I l~s~o olc'.IS Sod Q:!:...Tc,11..(r,,. ~~Ci,, ,;:V.~cl.;'\ 
@ 'jlo \ S :r ~ \ \ ~ <;' ,.__q ~ le,') So,' l C.LP- Tn+r. ( r.,. f=;-(c: C.111'· ~'Irr, ("' • 

® l?:.o\S\\.{ I l~S\J\..2 I ~le)<:, 3,.,. I C,t,('- To+...I C.\,\
1 t=,~(. c.,,'.,, h-,,,.r Lit\ . 

© ~155 l. ~- \<ntJ,'1,.2' .J~rr-.~+ic.. LUc.\c.,r(M:.OH) (L,Q- tc-t-"( LVI hrte c"' r:;VV'O lll\ 
~ ll.<"l \ S P-.o 1, 

1

. ICl"ri m2 o lal'hc.. ~c.:k.v-C Nc,O ijJ c1..e-~~ ( LVl,
1 

~Ct< c..,< Fe-t.rri ._(i,,.. , 
I I 

I-----....;:,,--==,---+--------- ·--------------------------! ---r--.. 

-------------1----------=::.......:,----~-----------------t 
~ -----+-------- -- - ______ __;;:-....,-------~- - . 

- ----

~ f-----+---------1 - ---- -- - --------...a,,.,,,~,---------1 

Field _Information .. Sc. ~p le. Co I\ c.c.+te, j "'- )upfo,,-t 0~ fi..<_ ~o - BP- f 
I 
lc) t.. ~ j, l\ I RJ:/Fs 

~c-o3ed:, 

Special Handling and/or Storage A::\:±v,: jl""' Robb,·.,, J . Ke~t'.2 ::SCMf>le S Cb." lied, 
A:\\ cnc..\1-;,> C.l..~. Sc.c.. )gb s:b;,.\t.mtv\t ot U&¥::~-

PI\R T II : LA8ORA TORY secr,o,, 

Received~'_~ TitleS,. •~ .. :~:.-s SC..\ \::"->.l\~I Date 4--~ -91-

Analy1i1 Required __ n..,_u.;::....;l...,fn,.........:,..._~c.--.!N::::.1....-:(~c,:1...)+-_..:_~_;_~~~:!....:...;M~e.c:.~!1_ ....:C~~..._;,S-~~'w.F-_....;l....;1..J_lc~..i...;~;.-,,-::..;...s._.,..___,,(~1_._J 

•tndicattwhethtr sample is soil . sludge . waler . eic. 

••u,. back o( P-'ge (or additional inlnrm;i1ion rf!'l.11ive to 1.1mpll!' lr,r ,itior, 

801~10 



,, 
97 I 3508 .. ZOSi' 

SAMPLE RECEIPT FORM 

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

Delivered by: t.J. 1h~,2cm 

Received by: S . )(_ ~ 

Date/Time: 1./t,,/9;?
1 

,,., W 

mtffilieJK•amcfJ:eaJ: __ :20o=---=eP~1 _____ _ 

Cus tamer Samp 1 e Number( s) : __.,.0,_0......,,/-=~-{3 .... f,__+-_ .... 8...,Q....._.I ._.c;_,.,,c,....,8 ________ _ 

ALO Samp 1 e Number( s) : __ 9_;;_-_0 __ 5_9 __ 5 __ 3 ____ 9._;;_-_a ____ s __ .:;_5_l/ _______ _ 

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

2. Additional Shippi ng Forms (list}: 
'"i\Sc, ~ .s~ cJ.....c.ll.Jf-1 c~c.,' ~~ <'9~"4-c-, 
~0-c.k~ r~~ 

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

Present ____ ✓ ___ Absent ___ _ 

If Present, Condition: _-"'½_.____.-fu..~c..f:~------------
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 

or on Sample Vial. 

Notes: NA 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined in Section 3.0 in 
PNL-AL0-051, etc.) . t 

ltl.. -lit.'- ' 

6. Condition of Sample Vials. Ok 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. ½~ 

8. Resolution of Problems or Discrepancies. 
f,OI s@ - ,11,,,_.,.d:,4_ co,,..fru.c.c;,idt_im c:>"l-\. ~;;.,. Ja.r 
8 o I 5(3"1 - '/ '1 ,, "t 

RETURN COMPLETED FORM TO PROJECT MANAGER 

801~011 



' ' I ' 

97 ~ ,3508.,2058 

I 
/ 

Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator ..... M ............. C.."-. ____ \)._.9._.v_..5.,..\=q.._,4.__ _________ _ Prnject ~= 91-019 

Company Contact If. S. Thompson Telephone (509) 376-2153 

Project Designation/Sampling Locations 200-AP-1 Operable Unit Collection Date Y- i- 9 .l 
Bori nq: l I~ - ~ - '-l ~ C,. Tfne Ocg3~ \01 \ 

IC! Chest No. -:i/! 3q101;: Field logbook No. IIHC-385-12 

Bill of Lading/Airbill No. __ If/_/\ _______________ omite Property No. l __ f/_A ___ _ 

Method of Shipment _Ha __ n __ d_C_a_r_.rY.__ ________________________ _ 

Shipped to 329 PHL Lahoratory 
I 

tlH-V\ : Nc't'tc.7 w1"'-' 9 ~~-

?ossible Sample Haurd~Remarks Sc:.mpl:ts C;rot. Cc..d,·0ac.~y( ; G) \q me fh, > "l1·B Mre,d /.r,r ; @ 10\"flf'/h~ 

\'6ommcl/hr, Noc,\,tvn;c.c.\ h91.c-<(l~ ck-h.c.hd. \<~~ Sc4'l<l c,klleJ Al\ ~:oc.h~ts C.Lf . 
5ampfl! Identification S<.c. I c:.b s·h: .. +c.w.(."' ~ 0 ~ wo-r'I:- • 

CD ~o \ s ~ 4 
I, \aoom,Q,) ~\gss, Soil, C.LP-"To+c.\ c.,\~~c../b<.to., GEA, Srcio, C.-sn,, C.01eo, ~u.:n1, 

~\+a39h4c, R~,o::;,; _____ ~----------
@ ~O\SC.~ 
\ \coo..J. q\ass Soi\ C,L~-Tats\c.\p~et.lh.a.k GER S,4o_Cs,}J. C.01+,o.~u,?,~8. J I --;J ) I ,- ) I , 

~~ l.'lsh..110 R"'-1-=-0=1..1 ___ . ______________ _ 

CHAIN OF POSSESSION .... 
(Sign and Print Names) 

at@/Timt!: . 3/J 
l/- /.J-

Date/Tim•: 

1;:2 
Dat•JTime: 

Relinquished by: Reel!ivl!d by: Date/Time: 

Final Sample Di•position 

Oispo1al Method: Oi1po1•d by: Date/Time: 

Comm•nts: 

A .6CJ00.40 7 (I 2 /90) 

801-:-012 



'i, • 

97 ~ 3508 .. ZOS~l 

@ Wesllnit\Ouse -

Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector ('(\ - L. 'Do~ \g,s Oat, Sampled li-~-9~ 
O'B'-1 

-- Time .1.2..l.L houn 

Company Contact W. ~ T\.io>M~SO\'\ I ,t ,phon, I :tO'l l 3112- i\S"J 

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

G) P,o\S~"i I \OlYl m~ ,., ic..s.s SQ,\ C.Lf' - Tc)-k. \,.. I Dho..l n.- Ir. G El½ Src,o Cs \l1 
'.l -- ' I , I 

. 
. ·-·--- . ~!1!9.;-fµ.l.3~

1 
~~l3'.J 1'fo, RI.A. 1111 • 

@ \½1 SC.~ I IOivi~ a ia<;S ~-, ~~~ T~~ I~ 1,.k /h .. ~ ·GEA ${"(;,) (''1. l~-, 
.J 

",..;.,n Pl.l.,ni:r Pu.l;r,h.lfo Rlo\.lOi,, 
I 

!~ I I 

~ 
~ .. ---

............... 
~ 
~ ..... 
~ 
~ 
~ 
~ 
~ .. ·--- - ·· 
~ -- · 
~ 

·- ............... 
~ 

Field Information•• Sc.~~ \o C.o \\ec...+'1 I"' Svpr-r~ 0£ ~ Q.oo - Sf- I Tc.~~ i z. ~ g;x.LEs 
~<'Q~~s.~-

I i 

·- · 
ir>tt_hnl!2. · i.l)Q -~-~~ c.._ 

Special Handling and/or Storage A-.\--¼~ ~~:oc.:y W~ioho4, Ke,~ SC~f)~~ ~"';\\ed,, 
an c~L,::.n C.L~ ' s~c. lsb ~"h:l-k~l!! ~ ~~ ~.,. ~-
Pouible Sample liarards s~~~k ~ o.~ rc..d, s::i a ,.hv~ · (u 19 mr Lb<- l 4) mmd. h .. -r • 

I I ' I @ IQ mr h<" ' lio m~ _ be I tvo C..h1!W\tC4 l b~:z&rrls di:. -k~-kd' 

PART II : LA80RA TORY SECTIOtl 

Received by Title Date 

Anal-,1is Required 

"Indicate whether sample h soil , sludg, . wal" . ,tc . 
••use back o( page for additional inlo1m.111on 't!l.llivt! 10 ,.1mpl'!' l11r .111on " 60fll) •ll6 (0V!0I 

801-:-01.3 
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SAMPLE RECEIPT FORH 

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

,~:,:; Qin 

' 

customer Samp 1e Number( s) : .... 6~D...u..l S..u..6:\.L...L. __ ...J.8~0:.J.1_s.1..:.C_3 _______ _ 

ALO Sample Number(s) :_...1.'1ad_-...1..0"-2fil...Lz.S"'--'31.....-__ q.:..:d--~1).t.:.§-:z..;c/1..,,5'-fj;;i.,__ ________ _ 

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

2. Additional Shipping Forms (list): 5Ae.... 

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

Present __ ..,_)(..,.__ Absent ___ _ 

If Present. Condition: __ -.ul Du..i.±.!..Pl~C~},.._ __________ _ 

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

Notes: 

5. Condition of Shipping Container (i,e . , broken container, dented, breached 
plastic bag. temperature of sample container as defined /n Section 3.0 in 
PNL-AL0-051, etc.) '1 0 ~ . 

6. Cond H ion of Samp 1 e Via 1 s. 't006'_ 

7. Verification of Agreement or Nonagreement of Information on Receiving 
Documents. IJ/V"r 

8. Resolution of Problems or Discrepancies. 

RETURN COHPLETED FORM TO PROJECT HANAGER 

B01.-0.14 
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Westinghouse Hanford 
Company CHAIN OF CUSTODY 

:ustody Form Initiator {Y). C, -1Jav9 )g S Pro,ier.t ~: 91-019 ............... .___..,._ .... ~"'""""a..-------------
:ompany Contact ti. S. Thompson T@l@phone ( 509) 376-2153 

'roj@ct O!signationtSampling Location~ 200-RP-1 Operable Unit Coll@ction Oat@ _4 ___ -... 3 .... -_9.._.1..._ __ _ 
Boring: -2.lb-\l,-44C.. Tinc : 0~3i.l \Cl~\ 

' c! Chest No. 5fi-1 L !sj Field logbook No. UHC-tr-385-12 

Jill of lading/Airbilt No. _rr ___ / A_________________ Ofhit@ Property No. __ U __ /A _____ _ 

IA@thod of Shipm@nt __ n_an_d_C_a_rr_,y'----------------------------

ihippedto 325 Pr-fl Laboratory (300 i'r!?a) A++"' : J:j- Rob6'111.S 
'ouible Sample Haurds/R@marks Sc.'!!'?k,s Oct- ro,chocci)ug_,; Q 9 1'1f',h<", II I w,roA hr i Q> lowirl ..... , 5?mrri,1' 
Noc.~W';C.C,l ha?:91'"(J.'i dekdd. k<l~f .5c""pks C.~1' lltd . A-II cr,gl7ws C.lf See. lcb s+~icW\."I\ 

·o~ u.o"'k . 3ampl! ld!ntification 

I I l is: ml, :5isss, Soi' \ 1 (..L.~ - 'To+s \ C.l!l, Ft-c.~ C."' 1 M!,r..-o C,, 1 %":1J~, Ic.f'/,v,s, P>~, "Tc.Sci , 

NO:, , 50-;, ~o~, lo~ l -\A_<'C..::.,V\;.;.:l~·v""'"'~'---------------

J ;;l!ld Trand@r of Cuuody CHAIN OF POSSESSION (Sign and Print Nam@sl 

@linqui1hed by: M, C. • Dat@fTime: 

l/-13 

\ 1 . .'. ,~ 

Dat@fTim@: 

:,linquished by: A@c!iv@d by: Dat@fTim@ : 

Final Sampl@ Disposition 

OatefTime: 

:omm@nts: 

4 .&0CJO.AO 7 ( I l . 101 

801--015 



'1, . 

97 ll 3508 ., 206~'. 

@ Wesllniflouse 
-

Hanford Company SAMPLE ANALYSIS RE QUE ST 

PART I: FIELD SECTIO~l 

Collector ffi . L . 'Jove. lo~ l\-i _q -1. U'3 j'{ 
Date Sampled Time~ houn 

-t 
Company Contact LU, S . ~P~"' r,ll!phone j 5:0J l 3 7~ - ~ 15"3 

Sample Number and Type of Sample 
Type of Sample• Analysis Requuted Number Containers " 

..\l•'H. 

CD &oiS~'i I l~"'-1. l\i,.,c.~ Sc,· \ .C.\..P- 10\..\ ~ Fr«-'-<:"' F~~- c"' J..'-P.(~ m .. ,~ 
..l ' Ic.P/rn,. e,~ i.-:.~ Noi S01.1 {>a.. io-h.l !k ... ~ .... 

' I 

bC\SC.8 I \JSJ. o. I"~ l Sc.,·\ C.~ - 'Tn\.. I C.... C, • C ... J;.,tb (\,. ~[fi'" M I\ 

' I ..,l 

"Trr Im\ 1l: ,('~ fJ01 S~ t{)-4 -;;_,-1c I Ua ... · .A 

~ 
I I I I 

.........._,_ 
•. 

~ 
~ 
~ 

"'-
~ 
~ ---............ 

' ~ 
"--.. .. 
~ ---· 
~ 

·- ~ 

"' Field Information•. Scepb c:al lec:kd I."' Sv¥~..-i:: oe- % Q.oo- BP-I Tos \,:. ~ :t. l.f p:r/.G 
) ' ~m;(d, 

~'hl'\i, · J\b-R-4\.!c.. 
Special Handling and/or Storage A~: J , ·V\I'\. Robb1'111J. -~~(2 Sc~/,5 C ~! 11,J. 
ltl( /".w,\ ........ (' LP s~c I{"), ~+/!. +c:w111 .... ~ ~ p IA....,V ~-

Pouibl• Sa,;,ple Hazards ScllY',nk, (;-(t' r rvL,a c. ·kvt..... (i') 9 '(rt'("/ h,;- Ill 1tt1,rnA / h-r • G'i (,., vn-r Ar 
9o M<nAI ~"'- J\Jn r h .. ~ ·,.~_ I hc?r . .,-~ \'. /'1e2__-+rc~J, 

, -

PART II : LABORATORY SECTIOtl 

Received by~>;-;;> ~~ n11eSf'. Q..£_.'5 . ~C..} F\...ft1~7'-oa1e 't /\~ A"2.. 
w 

An•lysis Required G~ ~ 

"Indicate whether sample is soil, sludge. waler . e1c . 
••u,w back of pag@ for additional inform-11,on •l!'l.11ivl! 10 ,ampll!' lnr .11io,, A 60nt) •n6 (0~"101 

801-016 
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W@stinghouse Hanford 
Company CHAIN OF CUSTODY 

:ustody Form Initiator ..... m_.--'c..=-. _\)c,_\)_.& .... l .... aa;..5 ____________ Pro.Jed ~: 91-019 

:omoany Contact ti. S. Thompson Tl!leohonl! ( S09) 376-2153 

'rojectDesignation/Samolinglocations 200-RP-1 Operable Unit Collection Oat! 4-~ -91 
Boring: a,b- ~- 44 c... T!n(!:0~3 'i, IOl l 

C! Ch@st No. _;;M [-/5~7 Fi@ld Logbook No. llHC-tt-385-12 

3ill of Lading/Airbilt No. 11/1\ Ofhitl! Property No . ......;.11;.:../;..;..A __ _ 

5hipp@d to 325 PNl Laboratory ( JOO "rt?a) 

\ l.lo:mt, c\"',,\h:.,..sia,s Sc11 ·l C,Lf - VoA .· _______________ _ 
1 J I I 

\ j 9So m& I G~bc.v- ~los~ ·,So,"\) C.L~- s~-m;. Vo::.,:14~, ..!.~~,~~i~/-..!~~e,::...,.,-Tc...:..O=C..------------

@ ~01sc.~ 

J Field Trander al Cu,tody CHAIN OF' POSSESSION (Sign and Print Names) 

!l!linQuished by: (Y). (.. 

ll!linQuished by: ~l!C!iYl!d by: Dat,fTime: 

Final Sample Oisoo1ition 

Oatl!/Timl!: 

:omments: 

A.600Q.401111 ?Ol 

B01-:-017 
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~ WestlnihmJsa 
\::) Hanford Company 

Collector N\ . C.. S),1.1~ 
Company Contact w. S.1 o-eso"'-

Sample Number and Type o f SampllP 
Number Containers 

{2,£) \ s e,'-\ I llO.J ~-h..v-a b.u 
I 9Sl) ~ r.-'h..-~,,'T,.,,s 

I .J 

~,sc.~ I \~ lfAi. r?-.k."' a io1.s 
I, 9~o ~ l"-\...v ~'1,..,'.) 

~ 
, I -.I 

~ ... 
~ 
~ 
~ 

-

SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

TyplP of SampllP • 

S"i. \ 
Sri;] 

So,·1 
Sod 

-· 

OJ" Sampled 4-8-9 l Time ~~i( hours 

TelephonlP (.5'0'] l 37<.,-~153 

Analysis Requuted 

c '-"- voA 
• I 

C.L"- VOA • 

......................... 
t------+--------- - ""-~.,.----

~~-------
'--............. --- ~-.............. 

-----+----------½ ------= ..... ~------------
----- ·--- -----.:,,.,,,..---------

~ ------------------.,..---------1 
............... 

PI\R T II : LABOR.A TORY '>ECTIOtl 

Received by ·J~~ cA 0~ Title ~ Juli 
Analysis Required _____ 1 ________________________ _ 

Date 'f- /3-9(). 

"Indicate wh1Pth1Pr Hmple is soil . sludge. water . etc . 
"*lhlP back of pagip for additional inlorm.itinn •1!'1,itive 10 ,ampll!' lnr .11in,, 

B01~018 
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PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

SAMPLE RECEIPT FORH 

Delivered by: . MA--::t:r S)C) \JtLPr-S Date/Ttme: '-t - \ ~- _<; 'L 

Received by: >\ \M, :Qc)¥-.~\ \...l ~ 
CU:ffiffliiffliR-o.~P~ta:e:t,t. ! g_aa BP - \ ~1.c::_ ~ay 

\ \: 'L~ 

Customer Samp1@ Number(s}: . i¢,sFa :£,1\5G.0 B<i \ s<;.~ J ¥.J J 

ALO Samp 1 e Number( s) : °1 ".2. - C ,;~3G C-, '.l. - OC.,:1~ "".:J- 91...-0'2 3J,. ~ 
J ' • 

1. Customer Chain-of-Custody Form: Present v' Absent _____ __ 

2. Additional Shipping Forms (list): 
<;~~ 

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

Present __ / ___ Absent ___ _ 

If Present, Condition:_ ..... \ _."-...A=.Th .... ,-1....J,~C. .... r.=.J..\ __________ _ 

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

Notes: 

5. Condition of Shipping Container (i,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined ln Section 3.0 in 
PNL-AL0-051, etc.) I 

a\::_ \,ac_., 

6. Condition of Sample Vials. 

C lc:_ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 
Ok . .._ 

8. Resolution of Problems or Discrepancies. 

0 le../ 

RETURN COMPLETED FORH TO PROJECT HANAGER 

B01~01.9 
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Westinghouse Hanford 
Company CHAIN OF CUSTODY 

:ustody Form Initiator _i'Yl_. _C._._\J_c_11
3
""° . .... \g..,s _____________ Pr-o,iec:t !: 91-019 

:omcany Contact ti. S. Thompson 

'roject Designation/Sampling Locations 200-RP-1 Ooerab le Un it 

Boring: l \lo-~- \.\1 A 

'c! Chest No. -~---cLa...-__,_) .=..0 __________________ Field Logbook No. llffC-11-385-12 

3ilf of Lading/Airbilt No. If/A Ofhite Property No. _.;.;11;.:.;IA;.;.._ __ _ 

"1ethod of Shipment _ ___;n~an;.;.;d;;__;:C;.::a_r __ ry~-------------------------

5hipced to 325 PNl Laboratory (JOO i\rt?a) A~~: ::r;...._ Rol,b,.,~ 

Pi:mible Sample 1-!azardsJRemarlcs Nu ia.d,·o\ojic.s ( o-r c,1-i~\<on,c.c-. I hG'Zat""ds d <2.fe.c. ~~. k-tcf Sc""'p/<J 
c.b,'\\tJ . A-ll CW'IC.l7)d C.LP . Su. lcb s+c.~""'~f- ct wo-,.l=- . 

I \ lS ~ ,da, s Sci I C.L~ - 7"0 -\-c. \ C.., Fr. ,t:!::t:......;C:::.nu...,....~Fe~.,....!.,.l,Lo_C::....r..iY\---------
• I -:3 ) ) I - ) 

(a.2 Bo1 s G c l ,J.~ \fJ · ___________ _ 
l , i 'l5 ~ I 5 lac1l 1 5o; I ' CL~ - io +c. I (_ 'n I Frt . ..::~.....;c:::.Yl!.4-1 ....i.h...li.!.IM.:....:O::._:::C:.:.."'.:....:•:..,._ ________ _ 

© So15 G'.B ( o9 12J 

J Field Tran,(er of Cu,tody CHAIN OF POSSESSION (Sign and Print Names) 

!elinQuished by: hl. C.. Date/Time: 

Date/Time: 

R!eeiv,d by: 

Ji~posal Method: Ohposed by: 

:ornm~nti: 

... &OCJ0 ... 07111.10, 

801-:-020 



. ' ' . 

0 

@ Wesllnghousa -

Hanford Company SAMPlE ANALYSIS REQUEST 

PART I: FIELD SECTIOrl 

Collector (Y\ - C.. - \)ov~) C,.} 
li -1"1- 'i l. 1:l. 'l'j 

Date Sampled L:l -15-i'l.. Ti 111 e 1:1 '1 ... houn --
Company Contact W - :S , 1l,,c.~p loV\ r ,1,phone ( So'i !371..-2153 o'i,:s-

Sample Number and Type ol Sample 
Type of Sample· Analysis RequeHed Number Containtrs 

Bo\$Fo I IJS.,.J1.. ,., Ir_,<; 
~ 

s~.-, C1..f__:- l"o+,{ <:"' ~,u. CV\ Fe<Yo (\'\ 

~OlSGo \ llSnJ. '.j/c~S Sc.,· l (Lf :_ ""'fc+e.l C ..... ~ .. c"' F~.., • ., c_ .... 
I I . 

BO\SG~ l 115.,._.Q_ ,.., /r) S 50.· 1 ( L('- 1o-+s I (::i F,(~ c:"' Fev.,.2 (..,,. 
I .J I » I 

... 

""- - · --·· 
~~ 

·- ·-- ··- --
~ ··--·· 
~ - · 

~ 
~ 

- --· 

·-•· ~ -
·- ·-

•·· ·- · · - -- -- --~ - - ·--
...... 

--- . -
-~-

· ·- ---
~ · · - . . - . - ----
~ 

••·•- · - ·--- - ··---- · 
"---........_ 

' ~ --
~ 

Field Information•• :>c: ...... ~k~ · coll<c:hd ,·1o 5v~+ o~ +"hrl ~--,P- r ~-r./Fs prsi[c+ 1 Tc,~ 
li~. 

I 

-- · 
?.:>~ he I!. ~lb-B-4-rA 

Special Handling and/o, Storage t<tcp Sc W\f'lcJ !.:.\~ ll~d au c~l;z~~ (Le, 

~,, l012 s-h.*"""~t- o~ W)v-~ . 

Pouible Sample Hau,ds N~ re. d,0l~;,i: 1 O.• ~'h:?~'-s f h~3.cvds d!!.+tc:+td ~ 

PAAT II : LABORA TOA"( SEC r,or, 

Received by _). ~~~~~\-..1.S., nu.St'. \).E.c; Sc, ~ \ ... rr,~, Datt 4-, - \ "=, _q 2-. 

Analysis Required \ a 1't(L C\...l -,: 

•tndicat• wheth•r sample ii soil , sludge . witter . ~,c . 
.. \he back of page for additional inlorm;1110" •~l.11ive 10 1amr,I~ '"' ·'""" " 6n"'l •n6 co~,,, 

801~021 

- - - - - - - - - - - - - - - ----
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,YlcQ "i-lS' -·h. 

'.::i~HFLE ST(HUS G:EFOnT FC)R r:: 1·::,77 . E-BI_ANI< [1(11:::lbe rIHE: 4 / 1~1 1 '? ::: 8; _1,8 
OISF'ATCflED: 3/30 / ',~ t::::: ,Jc', 3Al-lr'LE HAS noT BEEH SLUG:F'ED 

~O\S f=o 

RECEIVED: 4 114/92 14:53 

EXT. DETEI\. RESULTS QI~: ST,nus 

**** ******** ******t=====:********************* 
4271 TOT-ACT < 5.00000E 01 PICI/G 

El~D OF REPORT 

B01.-022 

OUT OF 
F:ANGE? 
Jti 

t,j 

GOOD Cl·IARGE 
Al'JS? CODE 
*;*- :1. :t :n: • :t 

y r·r::::mr-



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

, - \ . , I 

~OISGO tYltO 4-IS,1t. 

SAl·IFLE STATUS REF'ORT FOR E 19-:-8 . E- BLANI< .. i;;u:t:i-e-F9- THIE: ,l / .l'.:,/92 8: l.8 
DISPATCHED: 3/30 / q2 1::: : 45 SAl"IPLE HAS N!JT BEEN SLURPED 
RECEIVED: 4/14 / 92 14:53 

EXT. DETEG:. RESULTS DR STATUS 
•: :t ****1*** *******'*'*****I****************** 
4271 TOT-ACT < 5 . 00000E 01 PICI/G 

EHD OF F:EF'Ol1T 

B01-023 

OIJT or GIJQO Cf-lAnf·JE 
F:Al -lfJ E-:> {4l' IS '? CODE 

,t: ,t :t.. 
'{ r ·E3DP 



'1o ' 

SXT. DETER. RESULTS CR STATUS 

**** ******** ********************************** 
4271' TOT-ACT < 5.00000E Ol·PIC! / G 

END OF REPORT 

., . 
.. ,i;r/?r -

. _ ,: .. , . 

-..• 

puT OF GOOD CHARGE 
RANGE7 ~NS~ CODE 

. l *** •sa **** ** 
,. N PE3 BP .. .. 
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Samples were delivered to analysts directly, therefore no PNL Chain of 
Custody was required. 

802~02 
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FROM THE DESK OF: 

TO: B01SH7-PNL -068 

PAT REICH 
SAMPLE MANAGEMENT 
(509) 372-2785/H4-14 

SUBJECT: TC-99 AND URANIUM DATA FOR B01SH7-PNL-068 

DATE: March 29, 1995 

Due to Lab sample batching the Tc -99 and Uranium analysis with the complete 
raw data requested for this data package is filed in BOlSPl-PNL-069. 

Attached is a copy of the PNL Surrvnary and Cover letter with the sample results 
included. 

Thank You, 

Pat Reich 
Sample Management 
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October 14, 1992 

Ms. J. M. Duncan, T6-08 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, Washington 99352 

Dear Ms. Duncan: 

()Battelle 
Pacific Northwest La boratories 
P.O . Box 999 , 
Richland , Washington U.S.A. 99352 
Te le phone (509) 

Telex 15-2674 
376-5802 

TRANSMITTAL OF 200-BP-l SITE INVESTIGATION ANALYTICAL CHEMISTRY SUPPORT 
PROJECT, TASKS 2 AND 4, ICP-MS Tc-99 AND URANIUM DATA PACKAGE/REPORT FOR NOS . 
12-19, REVISION 0, OCTOBER 14, 1992 

(Ref: Letter to J. A. Lerch, "Transmittal of Interim Change Notice for Pacific 
Northwest Laboratory (PNL) Analytical Procedure for the 200-BP- l Site 
Investigation Analytical Chemistry Support Project . " dated April 1, 
1992 . ) 

Enclosed are two copies of the report and one copy of the appendices of the 
subject 200-BP-l Tasks 2 and 4, ICP-MS Tc-99 and Uranium Data Package/Report 
for SDG Nos. 12-19, Revision 0, October 14, 1992 and a PNL Analytical 
Chemistry Laboratory Data Report/Package Acknowledgement Form for the data 
report/package. Please sign the form and return to me as agreed upon in the 
reference above. 

Also, a reminder, PNL is to be notified of validation of al l data 
report/packages as defined in the "Memorandum of Understanding Between the 
Pacific Northwest Laboratory (PNL) and Westinghouse Hanford Company (WHC) on 
325 Laboratory Operations in Support of Hanford Site Tank Waste 
Characterization Activities, March 10, 1992 . " 

If you have any questions about the above or after reviewing the data, please 
give me a call on 376-5802. 

Sincerely, 

B. M. Gillespie 
200-BP-l PNL Project Manager 
Analytical Laboratory Operations 

Enclosures 

- - - - - - ------ -- -- -- -- -- -- --
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200-BP-1 SITE INVESTIGATION 
ANALYTICAL CHEMISTRY SUPPORT PROJECT 

TASKS 2 & 4 

ICP-MS Tc-99 and Uranium 

DATA PACKAGE/REPORT for SDG NOs. 12-19 

Revision O, 

RECORD COPY 
r I 

I 
I 
r 

~========================:!Jl October 14, 1992 

Prepared by: B.M. Gillespie 

Pacific Northwest Laboratory 

(PNL Project #16772) 
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RADIOCHEMISTRY ANALYSIS 

OW Koppenaal, Sub Task Leader 
JP Bramson 
MW Goheen 
EJ Wyse 

HOT CELL ANALYSIS 

RT Steele 
FV Hoopes 
JK Rau 

1 



en u '/..508 zo,q lf~,J, •• I; 

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 ~roject. The samples were 
submitted for analysis by West i nghouse Hanford Company (WHC) under the 
Technical Project Plan (TPP) 16772 and the Quality Assurance Project Plan 
(QAPjP) AL0-001. The analytical procedures required for analysis were defined 
in the Test Instructions (TI) prepared by the PNL 200-BP-l Project Management 
Office in accordance with the TPP and the QAPjP AL0-001. 

The samples (Table 1) were submitted with the appropriate WHC Chain of 
Custody (COC) and Sample Analysis Request Forms. The s~mples were delivered 
to the 300 Area, 325 building 200-BP-l Sample Custodian. 

The analyses requested for the samples in this report are technicium-99 
and uranium. The quality control (QC) requirements for the samples are 
defined in the test instructions for each sample. The QC requirements 
outlined in the procedures and requested in the WHC SOW were followed. Method 
blanks, matrix spikes, sample duplicates and/or matrix spike duplicates were 
analyzed. All 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. 

2 
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CERTIF ICATION STATEMENT 

I certify that this data package is in compliance with the terms and 
conditions of the TPP 16772 and QAPjP AL0-001 for completeness. Release of 
the data contained in this hard copy data package and in the computer-readable 
data submitted on floppy diskette has been authorized by the Project Manager 
or the Project Manager's designee, as verified by the following signature. 

B. M. Gillespie Date 
200-BP-l Project Manager 
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200-BP-l TASKS 2 AND 4 ICP-MS HOT SAMPLE ANALYSES 

DATA PACKAGE TASK 2&4, #12 

B015Pl 
B015P5 
B015P9 
B015Ql 

92-02332 
92-02628 
92-02629 
92 -02630 

DATA PACKAGE TASK 2&4, #13 

B015R5 
B015S1 

92-03236 
92-03300 

DATA PACKAGE TASK 2&4, #14 

B01S75 
B01S77 
B01S89 

92-03738 
92-03901 
92-03902 

DATA PACKAGE TASK 2&4, #15 

B01S97 
B01S99 
BOlSBl 
B01S83 
B01SB7 
B01S82 

92-04734 
92-04735 
92-04736 
92-04968 
92-05102 
92-05150 

DATA PACKAGE TASK 2&4, #16 

B01SC7 
B01SC9 
B01SD9 
B01SD7 
B01SF7 
B01SF9 
B01SG3 
B01SG7 
B01SG9 
B01SH3 

92-05270 
92-05271 
92-05352 
92-05353 
92-05490 
92-05491 
92-05492 
92-05633 
92-05634 
92-05690 

DATA PACKAGE TASK 2&4, #17 

B01SH7 
B01S84 
B01SC8 

92-05877 
92-05953 
92-05954 

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

DATA PACKAGE TASK 2&4, #18 

B067Y5 
B067Y7 
B067Z3 
B067Z5 
B06809 

92-06428 
92-06713 
92-06726 
92-06727 
92-06904 

DATA PACKAGE TASK 2&4, #19 

B06813 
B06815 
B06823 
B06825 
B06827 

92-06963 
92-06964 
92-07040 
92-07141 
92-07142 
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RADIOCHEMICAL DATA TABLES 
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ICP/MS ANALYSIS RESULTS 

The project samples and accompanying QC were prepared for ICP/MS 
analysis using procedure PNL-AL0-101, Acid Digestion for Metal Analysis. This 
methodology is consistent with CLP Inorganics acid digestion for metals. The 
resulting digestates were further diluted and analyzed by inductively coupled 
plasma mass spectrometry (ICP/MS) according to procedure PNL-AL0-280, 
Inductively Coupled Plasma Mass Spectrometric (ICP/MS) Analysis. Technetium 
was determined using procedure PNL-AL0-281 (ICP/MS Determination of 99Tc), and 
uranium was determined using procedure PNL-AL0-282 (Determination of Uranium 
Concentration/ Isotopic Composition Using ICP/MS). The calibration standard 
concentrations for these analyses are documented in the raw data. Samples 
were prepared in the 325 building and the 99Tc and U determinations were 
performed on the shielded ICP/MS unit in room 115 of building 3708 in the 300 
area. A total of five analytical runs were necessary to include all regular 
and QC samples. The fifth analysis was performed for samples requiring a 
reanalysis. Criteria for a reanalysis included memory effects, concentrations 
outside calibration range, or general inconsistencies. 

Previous ICP/MS analyses for 200-BP-l samples involved the use of an 
ultrasonic nebulizer (USN) to maximize instrument sensitivity. Unfortunately, 
a USN for radioactive use has not yet been acquired,· so the samples were 
aspirated using a conventional pneumatic nebulizer. While the extra 
sensitivity may have been beneficial for determining the technetium 
concentration, it would have had a negative impact on the uranium analysis. 
In fact, it is almost certain that the use of a USN would have resulted in 
additional dilutions to obtain the uranium concentration in many of the 
samples. As it was, all samples were analyzed for Tc at an additional 
dilution of only 2X to mitigate matrix effects. 

Results were calculated using PQ software as outlined in PNL-AL0-280 and 
the operations manuals. Additional calculations can be necessary, however, to 
correct for interferences with elements of interest. At mass 99, technetium 
is interfered by an isotope of ruthenium; a correction is therefore necessary 

to subtract out the isobaric ruthenium contribution. To be accurate, this 
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correction factor assumes natural ruthenium isotopic abundance. There are 
indications that the apparent Ru in these samples is not of natural isotopic 
abundance; this is not surprising considering the likely source of this 
ruthenium. It appears that this ruthenium does not contain a measurable 
isotope at mass 99. For this reason, correction factors for ruthenium were 
obtained but were not applied in calculating the technetium concentrations. 
(These factors are reported in the data table however for information and for 
the sake of completeness.) Judging from the spiked sample recovery values, 
the decision not to factor in the possible Ru contribution appears to be 
legitimate. Some samples were calculated as containing small but measurable 
quantities of technetium, however the corresponding spectrum did not indicate 
a positive identifiable peak; these results are reported but parenthesized to 
indicate qualitative uncertainty. 

As specified in AL0-280, appropriate internal standards were used to 
correct for instrument drift and general signal suppression. The elements 
chosen were indium (for technetium), thorium and thallium (for uranium). 
Indium is commonly used as an internal standard due to its absence in all but 
very few samples. There is more difficulty in choosing an appropriate 
internal standard for the high !ijfSSes; there aren't that many of them above 
mass 200, and those that exist may be present in soils. For this reason, two 
elements were chosen to represent the high mass response. Unfortunately, the 
results indicate that many of the samples contain at least one of these 
elements in measurable concentrations. This was not a problem in 4 of the 5 
runs, because indium served as a legitimate substitute; for one run (2922a) 
however, only uranium was being analyzed and indium was not scanned. To 
obtain legitimate results for this run, the uranium concentration for all runs 
was calculated against each internal standard, and the results calculated 
against Th and Tl were compared with those calculated against In. A thorough 
analysis of the data indicates that the results calculated against Tl most 
closely resembled the In results. It appeared that there was a small but 
measurable quantity of Th in many of the samples (indicated by 10-20% lower 
uranium concentrations relative to those obtained against In and Tl), and the 
few samples that contained Tl contained it in significant quantities 
(indicated by dramatically lower uranium concentrations relative to those 
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obtained against In and Th). Simply put, the presence of thallium was obvious 
when reviewing the raw data but the presence of Th was not. Therefore the 
results obtained on 2922a were calculated using Tl as the internal standard 
unless Tl was present in the sample. The three samples that contained Tl were 
calculated using Th as the internal standard . 

Quality control measures included the analysis of check standards, 
sample duplicates, and spiked samples. Technetium matrix spike recoveries 
show good agreement with true values, but the uranium concentration in the 
samples is again far greater than the amount spiked, thereby invalidating the 
spiked sample recovery. Additionally, the blank spike uranium recovery for 
sample 2628-86 was negatively affected by a relatively high blank 
concentration; this is not believed to be significant, however, considering 
the significantly higher uranium concentration observed in the samples. The 
uranium recovery for 5633-86 is acceptable if tne 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. 

9 



200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

Sep. 30, 1992 

PNL Sample "';~:t'i ICP/MS Analysis (Tc-99) (Tc-99) f\J (Tc-99( (Tc-99( (Tc-99) 

~ 
ICP/MS Analysis (UJ (UJ (UJ (UJ IUI 

I.O. # Analysis Ollullon ng/ml nglg Correcln nglg spike pCl/g, Analysis Ollullon nglml µgig µgig spike pCl/g, 

(a ) 1-b. Faclor leachate (d) aoll Faclor spiked yield, % dry soil 1-b. Faclor leachale (d; soil spiked yield, % dry soil 
(c) (e,I) (g) (I) (h) (c) (e,I) (I) (h, I) Ill 

2332 Bl 180 .5 Kl 2925a32 2x <0.02 <• c70 i::? 2925&32 2x 1•8 26.7 18 . 7 

2628 Bl 175.s ( hs25a38 2x 0 .03 5 (90) tA 2s25a38 2x 288 50 .5 35 .3 

179 .6 \] 2925a37 
:::::) 

2628 B2 2x 0 .04 8 (100) W'\ 2925a37 2x 284 51.0 35.6 ;,,~ 

2628 . B3 172. 7 [@ 2925a36 2x 0 . 12 21 0 . 160 17 90% 350 f) 292Sa36 2x 329 56.8 0 . 173 3639% 39 . 7 -. 

!imm 
~J 

2628 BS 200 .0 It 292sa3s 2x <0.02 <4 <70 2x 2:1:8 0 .•±2 0 .3±2 r~ 

2628 86 200.0 l@ 292sa33 2x 0.12 24 0 .884 20 120% 410 2x 1±• 0 .2:1:0.8 0.200 -88% O.H0.5 UN 

2629 B1 193.s Ml 2928a 11 2x 0 .02 5 (80) 2x 228 44.1 30 .8 Ln 
t=> 

2630 B1 183.6 !.,ii 2925a24 2x <0.02 <4 c70 ~x 34.4 6 .32 4 .•1 co 
3236 B1 191 .8 Ml 292sa28 2x 0 .03 5 (90) 

iill:/1 :::::~~ 
2x •3.0 8 .50 5.94 t 

3237 B1 182 .o bi 2921a31 2x 0.04 6 (100) 2x 60 .0 13.0 9.05 r--..J 
3300 B1 116.0 Fi 2928a 19 2x 0 .02 4 0 .734 60 :'':'=; 2928819 2x 2 .51 0.44 0 . 31 c::) 

3738 81 184 .5 (:;::~ 2921819 2x 0 .03 6 (100) i=,=~ 29 22a29 2x 221 40.8 28.5 co 
3901 B1 191 .7 f] 2921a17 2x <0.02 <4 <70 

;mm: 
Sx 407 78 .0 54 .5 

~~ 

3901 B2 196. 7 Fi 292sa20 2x <0.02 <4 <70 Sx 402 79 . 1 55 .2 

3901 B3 1 s8 .4 id 292sa21 2x 0.11 17 0 . 197 18 108% 290 Sx 401 62.7 0.156 -9816% 43 .8 
...... 3901 8• 196.0 t:1 2925&4 2X 0 .03:1:0 .01 6:1:2 (100:1:30) 2x 75 .5 14 .8 10.3 
0 

3901 BS 200 .0 /\ 2925&6 2x <0.02 <4 <70 2x 0 .22 0 .04 0.03 

3901 B6 200 .0 mi 2925a5 2x 0.12 24 0 .955 20 120% 410 j'* 2922a5 2x 1.10 0.22 0.200 88% 0 . 15 

3902 01 163 .2 fj 2921a18 2x 0 .03 5 (80) J:1 2922&28 Sx 1060 173 121 

4734 Spike m1292sa1 2x 0.12 0 .949 

1mm: 
2x 9 .13 

473• . B1 186. 1 im 292sa0 2x <0.02 <4 <70 2x 2.8:1:0.7 0 .52:1:0 . 13 0.36±0.09 

4735 B1 207 .o fa~ 2925a 16 2x 0 .03 7 (100) 2x 103 21.3 14.9 

4736 . B1 183 .9 )'}) 2925a12 2x 0 .06 10 (200) 2x 164 30.2 21. 1 

4968 Bl 144 .8 )'] 2925a14 2x <0.02 <3 c50 2x 352 51.0 35 .6 

5102 01 204 .5 :;:::;:, 2925&22 2x <0.02 <4 <70 

!mm: 
2x 3.80 0 .78 0 .54 

5102 Oup 200.o }::iz92sa21 2x <0.02 <• <70 2x 5 . 1• 1.03 0 .72 

5150 B1 1D9.0 Ml 2925a13 2x 0 .02 5 (80) 2x 314 59.4 41.5 

5270 B1 174 .s ):i 2923a16 2x 0 .07 13 (200) SOX 1830 319 223 

5271 Bl 192. 7 f\i 2923&9 2x <0.02 <• <70 2x 273 52 .8 36. 7 

5352 B1 
: :~:~ 1::::1 :::~::

3 2x c0.02 <3 c60 ~:1:H:~~:~: 2x 346 58 .1 40 .6 

5353 Bl 2X <0.02 <3 c50 2x 290 •0 .9 28 .6 

5490 B1 1 o5.3 id 2923a20 2x <0.02 <4 c70 2x 451 63 .6 58 . 4 

5491 01 173 .7 (:[ 2923&19 2x <0 .02 <3 c60 Fh923at9 2x 91.0 15.8 11.0 

5492 B1 ~~~ : ~ [1:::1 ~:~:: ~ 8 2x <0.02 <4 c70 ~ii1 2928816 2x 3 .05 0 .59 0.41 

5633 01 2x 0 .03.1:0 .02 6 :1:• 0 .509 100±70 :,:::~ 292807 2x 39 .0 8 .01 5 . 60 

5033 02 170 . 1 W\ 2923021 2x <0.02 <3 <70 
f~!!i! ::~~:~ I 

2x •5 .0 7 .65 5 . 35 

5033 03 194 .3 Tl 2923a1 2x 0 .13 25 0.891 19 100% •26 2x 38 .0 7 .38 0 . 194 -325% 5 . 16 

5033 04 195 .9 ~A 2923013 2x 0 .1:1:0.2 20:1:•0 (340±680) \\:::l 2923a13 2x 72 .0 1•.1 9 . 85 

5633 . 05 200 .0 Ml 292Da9 2x <0.02 <• <70 

l!!!UH::!o 
2x 0 . 1:1:0.1 0 .02 0.01±0 . 01 

5633 06 200 .0 mi 2928a 10 2x 0 .11 22 0 .9•5 20 110% 370 2x 0 .8:1:0 .2 0 .16:1:0 .04 0 .200 70% 0.1 HO . OJ 

5634 . 01 110.0 Kl 2923as 2x 0.04 7 (100) 2x 577 98 . 1 68 . 5 

5690 . 81 199 .• mi 2923a2s 2x <0.02 <• <70 1~:1 ::~:=~~ 2x 2 .88 0 .57 0 . 40 

5877 81 
: ~~ : ~ ::::1 ~:~~=~~ 2x 0.03:1:0.0• 5:1:7 (90:1:100) SOX 1310 217 152 

5953 Bl 2x 0.08±0.01 12:1:2 (200±30) !M 2923a22 2x 896 136 95 . 3 



PNL Sample 
I.D. # 

(a) 
5954 • Bl 
6•28 · Bl 
6713 · 81 
6726 • 81 
6727 · 81 
6904 · 81 
6963 · 81 
6964 · D1 
7040 · B1 
7141 · D1 
7142 · D1 

1%1Ul3 
f--' 1%1Ul3 
f--' 1°/J ·Ull 

1o/J·Ul3 
1°/J ·Ull 

IIN0 3/ 
1120 Dlank 

50 ppt Tc-99 
50 ppt Tc-99 
100ppt Tc-119 
100ppt Tc-:J9 
500ppt Tc-99 
500ppt Tc-99 

7.6 pCVL U 
7.6 pCVL lJ 
7.6 pCVL U 
41 .0 pCI/L U 
41.0 pCI/L U 
41.0 pCI/L U 

LCS (287) 
Process Blank 
"Spike" 

Digest. DIU]j ICPIMS 
Factor h! Analysis 

(b) m ~-
134 .3 /:'=:! 2923a27 
148.o mi 2921a28 
189 .4 Fl 2928a6 
167.0 #! 2921a22 
19• .2 i:J 2921a24 
184 .3 (~ 2921&29 
115.0 Fi 2921a6 
191.6 jm 2921a32 
193. 1 !W 2921a23 
176.6 [) 2921a21 
145.7 N) 2921a7 

~:J 

iiiiii 
[] 

il!L 923a30 
W/ 2921a1 
l% 2921a5 
{J 2921a25 
/::;:j 2921 a34 

() 
id 202100 

1:::J 

n! 2025a9 
Ki 202ea14 s<•:< 
1m 2021a16 
1J 2921a20 
!N 2021a11 

I"""' 
I ;;:;:/ 
::::::~ 

/[[jj 2925a10 
Mi 2025a11 
m; 2925a11 

Analysis (Tc-99) 
DIiution nglml 
Factor leachate (d) 

2x 0.08 
2x 0.02 
2x <0.02 
2x 0.03 
2x 0.03 
2x <0.02 
2x <0.02 
2x <0.02 
2X <0.02 
2x <0.02 
2x <0.02 

1.053X <0.01 
1.053X <0.01 
1.053X <0.01 
t.053X <0.01 
1.053X <0.01 

2x <0 .01 

1.053X 0 .05 
t .053X 0 .05 
1.053X 0 .10 
1.053X 0 .09 
1.053X 0 .•6 
1.053X 0.49 

2x 0 .02 
2x <0.02 
2x 0 .12 

200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

(Tc-99) F\J (Tc•99J 
nglg Correctn nglg 
soil Factor spiked 

10 
3 

<4 
5 0.367 
5 

<4 
<4 
<4 
<4 
<4 
<3 

Sop. 30, 1992 

(Tc-99) 
spike 

yield,% 

(Tc-99) 
pCl/g, 

dry 10II 
(200) 
(50) 
<70 
80 

(80) 
<70 
c&O 
c70 
c70 
c70 
<50 

I~! ~~:;~~s 
f.J~! 202:~7 
#1 2922a16 
Ml 2022a1 ft 2922a8 
flJ 2s22a24 

ii!! :::::!~ 
f) 2922a13 
F'i 2922a14 
(•'•) 
{) 2922a19 

r::r922a6 

1111111 

f:;:i. 2925a1 
{J 2925a23 
fl:: 2925a29 
@j 2923a1 

i:ijij 

111111 ~:H::~ 
!M 2922a31 
{t 2923a29 

;;:;:~::::::: 
t ho25a11 
f;i 2925a17 

Analysis (UJ (UJ [UJ (UJ (UJ 
Dllullon nglml µgig µgig spike pCl/g, 
Factor leachate (d: 1011 spiked yield, •;. dry soil 

2x 652 87 .6 61 .2 
20X 3280 488 341 

5x 409 77 .5 54 .1 

2x 146 27 .3 19. 1 
2x 138 26 .6 18.7 •,,£31 
2x 36 .6 6.75 4. 71 ... ' --· 5x 449 79.0 55 . 2 
2x 211 40 .4 28 .2 ~ 
2x 2 .88 0.56 0 . 39 u, 

2ox 1730 306 213 t:::) 

5x 375 54 .6 38 .2 co 
"I; 

r•..:; 
c::, 
co 
C:! 

1.05:,x <0 .05 
1.053X <0 .05 
1.053X <0 .05 
1.053X <0 .05 
1.053X 0.30 

2·x 0 .00 

1.053X 7.81 
1.053X 7 .56 
1.053X 8.00 
1.053X 41.9 
1.053X 40 .0 
1.053X 42 .2 

2x 69 .3 
2X <0.05 
2x <0.05 



200-BP-1 HOT SOIL ANALYSIS 
Tc-99 and Uranium determinations 

PNL Sample 
1.0. # 

(a) 

Digest. ouJJ ICP/MS Analyals (Tc-99) 
Faclor M Analysis Ollullon ng/ml 

(b) @ t-b. Faclor leachale (d) 

(a) Sample types: 
Bl • sample 
B2 • sample, dupllcale 
B3 • sample + TCIU spike 
B4 • laboralory conlrol sample 
OS • procedural blank 
06 • procedural blank + T CIU spike 

JTc-99) 
nglg 
soil 

f\J 
Correcln 

Faclor 

JTc-99) 
nglg 

spiked 

, '; '.\ 

(b) unlis or mUg dry solf excepl for -BS and -06 samples (blank/blank spike) unlls ol ml. 
(c) oddlllonaf dllullon for analysis 
(d) - analyzed concenlrallon X analysis dllullon laclor 
(o) • leachalo concenlrallon X dfgeslfon dllullon laclor 
(I) -B3 reporled In unlls ol ng/g for Tc and µgig for U; -B6 reporled In ng for Tc and µg for U. 

Sep. 30, 1992 

(Tc-99I 
spike 

yield, % 

(Tc-99) 
pCllg, 

dry aoll 

li ,• 

(g) esllmaI11d fraction of mass 99 ac1ually due to lechneUum based on nalural Ru Isotopic abundance. 

ij 
ICP/MS 

Analysis 
t,.b, 

Beca;.rse Ru lsoloplc abundance Is suspecled 10 be unnalUral, this faclor was nol used In calculallng lhe final (Tc) result. 
(h) • ((Spiked Sample) - (Sample)) / (Spike) 
(I) nol valid lor spiked samples; (U) In sofl/leachale » (Ul of added spike 

Analysis [U) 
Ollullon ng/ml 
Faclor leachale 

r' (I) all uranium found 10 be nalural lsoloplc abundance. Tolal uranium acUvlly calculaled using following formula: pCl/g • (U-238J°0.336/0.481 

N 

[UI 
µgig 

(d: aoll 

(U) 
µgig 

spiked 

(U) 
spike 

yleld, % 

(U) 
pCl/g , 

dry soil 
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