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INTRODUCTION 

This data package contains the results obtained by Pacific Northwest Laboratory 
(PNL) staff in the characterization of sampl~s 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 submi tted with the appropriate WHC Chain of Custody 
(COC) and Sample Analysis Request Forms. The samples were delivered at refrigerated 
temperature to the 300 Area, 325 Building and 329 Building 200-BP-l Sample Custodians . 

The requested analyses for sample #'s 92-01246 and 92-01827 is the full suite 
of analysis as specified in the WHC SOW. The full suite of analysis parameters of 
interest are; nitrate, nitrite, phosphate, sulfate, cyanide, free cyanide, complex 
cyanide, bismuth, the 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 Contract Laboratory Program organic target compound list . 
Weight percent solid is also determined for soil samples. Ten samples were submitted 
for total cyanide and free cyandide analyses · and one water sample (91-01247) was 
submitted for VOA analysis only. 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. Methods blank, matrix spikes , 
sample duplicates and/or matrix spike duplicates were analyzed. All QC data that 
exist are included in 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 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. 

B. M. Gillespie Date 
200-BP-l Project Manager 
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TABLE 1: 200-BP-1 Sample Numbers 

WHC PNL ALO *Analyses 
Sample Number Sample Number Sample Type Requested 

8015LO 92-01202 Soil CN Suite 
B015l2 92-01203 Soi 1 CN Suite 
8015l4 92-01204 Soi 1 CN Suite 
8015l5 92-01246 Soil Full Suite 
B015K4 92-01247 Water VOA 
8015JO 92-01248 Water CN Suite 
8015L8 92-01249 Soil CN Suite 
8015MO 92-01466 Soil CN Suite 
8015M2 92-01467 Soil CN Suite 
8015M6 92-01510 Soil CN Suite 
8015M4 92-01511 Soil CN Suite 
B015M9 92-01827 Soil Full Suite 

CN Suite - Total CN, Free CN and Complex CN 
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% 
------- -- --- -------- - ------ --- - --- --- --- ------ -- ----- -
B015LO 92-01202 96.53 96 .67 96.6 
B015L2 92 -01203 95 .40 95.59 95.5 
B015L4 92-01204 96 .13 96.50 96.3 
B015L5 92-01246 95.89 95.80 95.8 
B015L8 92-01249 95. 72 96 . 21 96.0 
B015MO 92-01466 96.84 96.91 96.9 
B015M2 92-01467 96 .14 96.27 96.2 
B015M6 92-01510 97.34 97.40 97.4 
B015M4 92-01511 94.60 94.70 94.7 
B015M9 92-01827 97.82 97 .91 97 .9 

Note: Weight P.ercent Soli~s were determined following the method 
outlinea in PNL-AL0-504 . 

I 
I 
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ANION ANALYSIS RESULTS 

Ion Chromatography 

The samples in this sample delivery group were extracted using procedure 
PNL-AL0-108 and were analyzed using procedure PNL-AL0-212, in accord with EPA 
Method 300.0. The sample preparation and analysis were performed in the 325 
building in the 300 area. 

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

Each anion has been listed on a separate page with sample, sample 
duplicate, matrix spike and 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 values, spike levels, and recoveries are based on 
dry weights. 

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

CLP flags ( C ) and Quality control flags ( Q) have also been appended , 
where appropriate. 

CROL and IDL values 

Analyte CRDL IDL 
ug/L mg/kg ug/L mg/kg 

Nitrite-N 15 1 8 0.8 

Nitrate-N 15 1 7 0.8 

Phosphate-P 60 5 30 I. 7 

Sulfate 250 20 51 4.0 

Values for liquids are in ug/L and those in mg/kg for solids. The IOL 
values for liquid samples have been derived from the standard deviations of 
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analyses of multiple sets of the lowest calibration standard, CAL 1. For 
solid samples, at an extract buffer weig~t 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 the 
samples analyzed. 

Accuracy and Precision in IC results 

The IC anions analysis system has been calibrated with six calibration 
standards ranging from 0.5 - 30 ppm for the oxy-anions (N02, N03, P04, S04) . 
The accuracy of the calibration was checked by analyzing three independently 
derived verification standards at 17%, 50%, and 75% of the calibration range 
maximum. Unless noted otherwise, spike levels in the samples or extracts were 
nominally at 5 ppm for all oxyanions at the time of injection. 

The accuracy of reported values between 20-80% of the calibration maximum 
has been estimated to be ±10%, 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 

A method blank and spiked blank were prepared using the extraction 
buffer. Unlike the samples, these solutions were not filtered through 0.45 um 
filters following the extraction step, for which 100% extraction efficiency 
has been assumed. 

, The criterion for the acceptance of data, that the spiked blank values 
for the anions of interest are quantitated within ±20%, has been met. The 
retention time (R .T.) window for all anions, set at ±10%, has been met. 
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A duplicate set of analyses, performed on 92-00358/BOlSHl (not a sample 
in this SDG), was recovered with %RPO values within the appropriate windows 
for all anions. 

The matrix spike and duplicate matrix spike recoveries, for 
92-01246/B01515 were within± 25% for N02 and S04 and considered acceptable . 
The erratic spike recovery results for N03 (MS at -109%, MSD at 171%) cannot 
be considered meaningful, N03 present in the samples exceeded the amount 
spiked by approximately 30x. 

The low recovery of the P04 spike, 20%, may be due to matrix components 
such as transition metals which can bind this anion. The acceptable 
recoveries for the spiked blank eliminates deteriorat i on of the spike standard 
concentrate as an explanation for the low recoveries in the spiked sample. 

Problems 

No other problems have been identified. 

9 
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SOIL SAMPLES 
' ------------

Cl 
SAMPLE 

SAMPLE IOI PNL LOGI (mg/kg) 
---------- -------- -------
801569 92-00306+ 0.8 
8015Hl 92-00358+ 0.8 

8015K3 92-00921+ 0.8 
8015L5 92-01246 0.8 
8015M9 92-01827 0.8 

IDL= 0.8 (mg/Kg, solids) 
CRDL~ 1.0 (mg/Kg, solids) 

NOTES: 

C 
-
u 
u 

u 
u 
u 

C2 
SAMPLE DUP 
(mg/kg) C 
---------- -

0.8 u 

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

cs ------------C3-------
BLANK SPIKE+SAMPLE SPIKE 

RPO (mg/kg) C (mg/kg} (mg/kg) 
------- - ------------

0.8 u 

12.8 16 

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

---------cs-------
DUP+SPIKE SPIKE 
(mg/kg) (mg/kg} 
---------

12 .5 15.7 

2. 100% spike level in extract ts expected to be 5ppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

-------- X RECOVERIES---------
C3 C6 

SAMPLE+ DUP+ C4 
SPIKE SPIKE CONTROL 

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

80 80 82 

3. 5ppm X dtl. factor/ frac. solids s spike level (mg/Kg) tn solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4 . 100% extraction efficiency assumed in defining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank used for C5; nominal sample wt=2.00 gm 

C FLAGS 

8: IDL S Analyte level < CRDL 
U: Analyte not detected; <IDL 

Q FLAGS 

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

Q 

-
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SOIL SAMPLES 
------------

Cl 
SAMPLE 

SAMPLE ID# PNL LOG# (mg/kg) C 
---------- -------- ------- -
B01SG9 92-00306+ 179 
BOISHI 92-003SB+ 3.7 

B01SK3 92-00921+ 27.4 
BOISLS 92-01246 362 
B01SM9 92-01B27 30 .9 

IDL= O.B (mg/Kg, solids) 
CRDL= 1.0 (mg/Kg. solids) 

NOTES: 
----------

C2 
SAMPLE DUP 
(mg/kg) C 
---------- -

4.4 

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

cs ------------C3-------
BLANK SPIKE+SAMPLE SPIKE 

RPO (mg/kg) C (mg/kg) (mg/kg) 
------- - ----------- -

0.8 u 
17 

349 11.9 

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

-------- X RECOVERIES---------
---------C6------- C3 cs 
DUP+SPIKE SPIKE SAMPLE+ DUP+ C4 
(mg/kg) (mg/kg) SPIKE SPIKE CONTROL 
--------- -------- --------- ---------

382 11. 7 -109 171 106 

2. lOOX spike level tn extract ts expected to be Sppm each for Nitrate, Nitrite, Phosphate, and Sulfate 
3. Sppm X dtl . factor/ frac . solids• spike level (mg/Kg) tn solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. lOOX extraction efficiency assumed In defining dll. factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank used for CS; nominal sample wtz2.00 gm 

C FLAGS 

B: IOL ~ Analyte level < CROL 
U: Analyte not detected; <IDL 

Q FLAGS 

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

Q 
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SOIL SAMPLES 

Cl 
SAMPLE 

SAMPLE ID# PNL LOG# (mg/kg) 
---------- --------
801569 92-00306+ 2.5 
8015Hl 92-00358+ 3.9 

8015K3 92-00921+ 4.2 
8015L5 92-01246 3.4 
B015M9 92-01827 11 .2 

IDL= 1.7 (mg/Kg, solids) 
CRDL• 5.0 (mg/Kg , solids) 

NOTES : 

C 
-
B 
B 

B 
B 

C2 
SAMPLE OUP 
(mg/kg) C 
---------- -

3.8 B 

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

C5 ------------C3-· -----
BLANK SPIKE+SAMPLE SPIKE 

RPO (mg/kg) C (mg/kg) (mg/kg) 
------- - ------------

1. 7 u 

7.2 17 .1 

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

---------cs-------
OUP+SPIKE SPIKE 
(mg/kg) (mg/kg) 
---------

6 16 .8 

2. lOOX spike level In extract Is expected to be Sppm each for Nitrate. Nitrite , Phosphate, and Sulfate 

-------- X RECOVERIES---------
C3 C6 

SAMPLE+ OUP+ C4 
SPIKE SPIKE CONTROL 

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

22 16 94 

3. 5ppm X d11 . factor/ frac. solids• spike level (mg/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. 100% extraction efficiency assumed In defining dil. factor as (diluent vol / sample wt) X 1.00 gm/ml 
5. Method blank used for C5; nominal sample wt=2 .00 gm 

C FLAGS 

B: IOL ~ Analyte level < CROL 
U: Analyte not detected; <IOL 

Q FLAGS 

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

Q 

N 
N 

N 
N 
N 
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SOIL SAMPLES 

Cl CZ 

TABLE 3: ANION IC ANALYSIS DATA 
SULFATE (S04) 

CS ------------C3------- ---------C6-- -----
SAMPLE SAMPLE OUP 8LANK SPIKE+SAMPLE SPIKE OUP+SPIKE SPIKE 

SAMPLE IOI PNL LOG# (mg/kg) C (mg/kg) 

801569 
8015Hl 

B015K3 
BOlSLS 
B015M9 

92-00306+ 
92-00358+ 

92-00921+ 
92-01246 
92-01827 

IOL= 4 (mg/Kg, solids) 
CROL= 20 (mg/Kg, solids) 

NOTES: 

32 
13 8 

20 
30 

101 

C RPO (mg/kg) C (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

4 U 
15 8 

69.4 52.6 71.1 51.6 

1. + Not samples In this SDG but reported for QC purposes 
2. lOOX spike level In extract 1s expected to be 5ppm each for Nitrate, Nitrite, Phosphate, and Sulfate 

-------- X RECOVERIES---------
C3 C6 

SAMPLE+ OUP+ C4 
SPIKE SPIKE CONTROL 

75 80 96 

3. Sppm X dil . factor/ frac . solids• spike level (mg/Kg) In solid for Nitrate, Nitrite, Phosphate, and Sulfate 
4. 100% extraction efficiency assumed in defining dll. factor as (diluent vol/ sample wt) X 1.00 gm/ml 
5. Method blank used for CS ; nominal sample wt=2 .00 gm 

C FLAGS 

8: IOL S Analyte level < CROL 
U: Analyte not detected; <IOL 

Q FLAGS 

E: Estimated value, Interference present 
N: Spike recovery not wtthtn control limits 
*· Duplicate analysts not within control limits 

Q 
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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 10 
soil-sediment samples and one water sample. Soil-sediment samples 92-00977 
and 92-01984 are not part of this sample delivery group. Cyanide results for 
Task 2&4 data package #10 are presented by colorimetric analysis run batch. 
Data package #10 results are summarized in Table 4. 

Total cyanide results for soil-sediment samples and corresponding 
duplicates (where applicable) were below the instrument detection limit (IDL} 
of 0.6 mg/kg except for sample 92-01827 and duplicates for 92-01202, 92-01249 
and 92-01466. The water sample had a cyanide concentration below the IDL. 

The 12 day hold time specified for cyanide analysis under the CLP 
protocol was met for all samples in this data package except 92-01202. The 
initial analysis of sample 92-01202 was done on 11-8-91, and met hold times. 
Unfortunately, the ICV exceeded the control li~its and the sample was 
redistilled and reanalyzed. Cyanide values found in the initial and 
subsequent analyses of the sample were 0.6 and 0.7 mg/kg, respectively. Given. 
the high sampling errors, these values are virtually identical, indicating no 
effect on data quality. 

Average spiked soil-sediment sample cyanide recovery was 100% with a 
standard deviation of 6%. Spiked water sample recovery was 106%. 

Average recovery of cyanide for the laboratory control /initial 
calibration verification sample (ICV-6) was 101% with a standard deviation of 
4% in the case of the soil-sediment samples. ICV recovery was 109% for the 
water sample. Recovery value for ICV-6 {LCS-0789, prepared by ICF 
Corporation) 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. 

Cyanide found in blanks analyzed for analysis groups within the data 
package were below the IDL. 

14 



TABLE 4: TOTAL CYANIDE ANALYSIS DATA TASK 2&4 
SDG 110 

SOIL-SEDIMENT SAMPLES 
Sample Sample Blank Spike Sample+ sample Sample+ sample 

61 dup. ' 62 65 added spike 63 G4 ( ICY) spike 63 64 (ICY) Flags 
Sample ID# PNL Log# (mg/kg) C (mg/kg) C XRPD (µg/L) C (µg) (mg/kg) (mg/L) recovery(X) recovery(X) Q Footnote# --.~ 
---------- --------- -------- -------- -------- --------- -------- ----------- ----------- -------- 'J 

1,2 ,3 
~ 8015L2 92-01203 0.6 u 0.6 u N/A 5.9 u 49 .4 11.0 10 .0 107 106 (ALL) ,::_n 

B015L4 92-01204 0.6 u c:::) 
-J 

8015L8 92-01249 0.6 u 0. 7 B N/A 5.9 u 49 . 1 9.7 9. 7 92 103 
.. 
r--.,) 

8015L5 92-01246 0.6 u co -
B015MO 92-01466 0.6 u 0. 7 B N/A 5.9 u 49.1 9. 7 9.8 92 104 a--.. 
B015M2 92-01467 0.6 u 

8015M6 92-01510 0.6 u 0.6 u N/A 5.9 u 48 .9 10 . 1 9.5 102 101 
B015M4 92-01511 0.6 u 

..... B015M8 92-01984* 0.6 u 0.6 u NIA 5.9 u 48 .9 10. 7 8.6 106 92 4 
(.11 8015M9 92-01827 14 .. 

8015LO 92-01202 0.7 B 0.8 B N/A 5.9 u 48.6 11.0 9.5 103 101 5 
B015K8 92-00977* 1.2 4,5 

8015LO 92-01202 0.6 u 1.5 N/A 5.9 u 49.4 11. 7 11.1 113 118 6 
8015K8 92-00977* 1.4 4,6 

-------- ----------- -----------
Footnotes Mean 100 101 
---------- Std. Dev. 6 4 
1. Concentration of stock ICY-6=9.4 mg/L (9.4 µ;, of cyanide is added to each distillation flask and recovered in 250 ml of NaOH). 
2. Contract required detection limft for soil-sediment• 1.0 mg/kg. 
3. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below 5X CRDL. 
4. Samples 8015K8 and B015M8 are not part of this data package . 
5. Repeat of cyanide analyses for samples B015LO and B015K8, as the ICY In Initial analysis run (6) exceeded the CLP control limit of 115X 
6. Initial analysis run for samples BOlSLO and 8015K8. 

* Sample not in this SDG but reported for QC purposes 

CLP FLAGS 
----------
U ~ Analyzed but not detected (less than IDL) 
B • Less than CRDL but greater than IDL 



TABLE 

WATER SAMPLE 

Sample Sample 
61 dup. 62 

Sample JD# rNL Log# (µg/L) C (µg/L) C %RPO 
' 

_______ l, _ 

-------- ------------------
8015JO 92-01248 11 .8 u 11.8 u N/A 

Footnotes 

4: TOTAL CYANIDE ANALYSIS DATA TASK 2&4 
;SDG 110 

Blank Spike 
GS added 

(µg/L) C (µg) 
--------

5.9 u 48.9 

Sample+ 
spike 63 
(µg/L) 

---------
207 

sample 
G4 (ICV) 

(mg/L) 
--------

10 .2 

Mean 
Std. Dev . 

Sample+ 
spike 63 

recovery(%) 
-----------

106 .0 

106.0 
0.0 

sample 
64 (!CV) 

recovery(%) 
-----------

109.0 

109 .0 
0.0 

Flags 
Q 

1. Concentration of stock ICV-6=9 .4 mg/L (9.4 JllJ of cyanide is added to each distillation flask and recovered In 250 ml of NaOH) . 
2. Contract required 1detect1on limit for water• 10 JJIJ/L. 
3. Used 250 ml of sample per disttllatton due to limited sample size of 1.5L of total sample, GS Blank used 500 ml volume. 
4. Duplicate precision under the CLP protocol must be within one CRDL when either sample or duplicate are below SX CRDL . 

CLP FLAGS 

U = Analyzed but not detected (less than IDL) 

~ 
t..n 
c:::) 
--.J 
-I! 
-f"-...,) 
CC) 
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FREE CYANIDE ANALYSIS RESULTS 

The sample in this sample delivery group (92-01827/B015M9) was extracted 
using procedure PNL-AL0-107 and was 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. Due to 
analyst error, this sample was identified as 91-01827 in the chromatograms and 
compiled data sheets. No corrections have been made to these documents. 

Data presentation (see Table 5, and the 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 blank. 

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

CRDL and IDL values 

CRDL = 10 ug/L, 1 mg/kg; IDL = 5 ug/L, 0.05 mg/kg 

Values in ug/L are for liquids and those in mg/Kg are for solids. The 
IDL values are estimated at 0.5 *CRDL in the liquid and assuming a 10-fold 
dilution during extraction for sol id samples. 

Hold Times 

The hold time,analysis within 12 days following receipt, was met for the 
sample analysed. 

17 
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Accuracy and Precision in results 

The accuracy of reported values between 20-80% of the calibration maximum 
is estimated to be ±10%. This val ue 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 l imit. 

Quality Control 

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

A duplicate set of analyses, performed on 92-01827/8015M9, was recovered 
within the appropr{ate quantitation limits. 

The matrix spike recovery, at 72% for sample 92-01827/B015M9, was not 
within ±25%. Based on the satisfactory recoveries for the verification 
standard and the spiked blank, calibration failure cannot be considered a 

# ' 

cause for this observation. The cause for the low spike recovery could be the 
presence of matrix components which bind CN. 

Problems 

The samples analyzed in this group were run at sample to extract ratios 
of about 10. Although this allows the IDL values to be considerably below the 
CRDL, this protocol extracts significant amounts of matrix components which 
could affect detector performance. A few more runs have to be carried out 
before the relative merits and demerits of this protocol can be defined 
adequately. 

Sample 92-01984/8015M8 (not a sample in this sample delivery group) was 
analyzed in this set of runs. Though no evidence for CN was established by 

18 



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

This discrepancy between total and free cyanide measurements has not been 
resolved though compounds derived f rom the aging of eluant components may 
elute in the same region as free CN . This matter is being studied on the 
basis of the availability of funds and the investigations are being carr i ed 
out after notification of project management. 

19 
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TABLE 5: FREE CYANIDE ANALYSIS FOR TASKS 2 & 4 
SDG 110 

--JS-
Matrix 
Blank 

-------J3 ----- -------J4 -------- ------J6 -----
Sample Sample Sample+ Spike Control Standard Dup. + 

Jl dup .' J2 Spike Added Std. Added Spike 
Sample IOI PNL Log# mg/kg C mg/kg C 

- , ____ .,. 4_ 
RPO ug/L C mg/kg mg/kg mg/kg mg/kg mg/kg 

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

B015H9 92-01827 0.29 B 0.2~ B 5 U 0.66 0.51 0.47 0.50 

Concentration Flags [C~ 

U Analyzed but not detected (less than or equal to IDL) 
B : Result ts greater than IDL but less than ' or equal to CRDL. 

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

NOTES: 

Quality Flags [Q] 

H:° Hold time not met 
E: Estimated Value 
N: Spike recovery not within control limits 
* Duplicate Analysts not within control limits 

Spike 
Added 
mg/kg 

1. 100% spike level is expected to be 50 ug/L 1n the extract and 0.5 mg/kg 1n a 2 gm sample containing no moisture. 
2. 100 % extraction eff1c1ency is assumed In defining the extraction d11ut1on as (diluent vol / sample wt) x 1.00 gm/ml 
3. JS The method blank value has been used 1n this column. 
4. No RPO value has been calculated for this SDG . 

------ % Recovery ------

--J3-- --J6-- --J4--
Oup. + Control 

Spike Spike Std. 
Rec. Rec. Rec. Flags 

72 94 N 

·,.J:::J. 
........J. 

LN 
(._f'1 
c=, 
-.J 
* r--..) 
co 
I".) 
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COMPLEX CYANIDE ANALYSIS RESULTS 

The complex cyanide results are calctiiated 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 2 mg/Kg. Samples below 2 mg/Kg 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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TAB~E 6: COMPLEX CYANIDE DETERMINATION 
FOR TASKS 2 & 4 SDG #10 

Total CN Free CN Complex CN 
Sa~ple ID# PNL Log# mg/Kg mg/Kg mg/Kg (I) 

8015M9 92-01827 14 0.29 14 

(I) Results calculated by subtracting the Free cyanide results 
from the total . cyanide results. 
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GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples and their accompanying QC samples were prepared following acid 
extraction procedure PNL-AL0-101 "Acid Digestion for Metal Analysis". The 
methodology is consistent with 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 GFM procedures are consistent with CLP SOW 788 GFAA Methods. 
Digestion of samples and GFAA analysis were performed in building 325. The 
CLP SOW 7/88 and contract required holding times of 180 days and 120 days, 
respectively, were met. 

All GFAA analyses were conducted on a Perkin-Elmer 5100 AA instrument 
except Ag and Se analyses which were performed on the Perkin-Elmer 5000Z AA. 
The quarterly IDLs for these two instruments are indicated in Table 7. 

The analytical accuracy can be estimated by the pooled average of the 
post spike recoveries and their standard deviation. Those values are 
presented below. 

fuL ..M.... Bi, _E.!L ~ ...IL 
Ave Analytical Spike 

% Recovery . 94% 95% 91% 90% 92% 98% . 
Standard Deviation: ±8% ±4% ±10% ±7% ±4% ±9% 

Precision of sample duplicates (i.e., RPO) was omitted for Ag, Se, and Tl 
since the measured concentrations were below the instrument detection limits. 
The RPO for As, Bi and Pb was 1.5%, 1.4% and 2.7% respectively. 

The low post-digestion spike recovery for the Ag, in the LCS sample (84) 

can not be explained and the CLP does not require any remedial action in this 
case. 

Slightly low% recoveries for the pre-digestion spikes of Ag and Pb were 
observed and can not be explained. Also no remedial action is required in this 
case. 
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TABLE 7: GRAPHITE FURNACE AA ANALYSIS DATA FOR TASKS 2 & 4 
SDG 110 

---------Bl---------- ---------82------- --------BS------ -----83-------
Post Post Post Sample+ Digest 

Sample Spike Flags Oupl. Spike 81&82 Blank Spike Spike Spike 
Analyte Sample IOI PNL Log# mg/Kg %Rec C Q mg/Kg Xrec C XRPD mg/Kg Xrec C J.IIJ/L Xrec 
----••- __________ l _ --•--••••- ------- ----- --- --- ------- ----- --- ------ ----- --- ------- ------
Ag 8015L5 92-01246 0.04 93 u 0.04 104 u N/A 0.04 96 u 32.1 80 
As 8015L5 92-01246 3.32 101 3.27 91 1.5 0.13 93 u 61.6 112 
Bi B015L5 92-01246 0.73 86 0.74 85 1. 4 0.17 93 u 34.8 78 
Pb 8015L5 92-01246 4.06 88 4.17 96 2.7 0.29 100 u 40.4 98 
Se B015L5 92-01246 0.06 91 u 0.06 88 u N/A 0.08 90 B 9.4 94 
Tl B015L5 92-01246 0.13 104 u 0.13 86 u N/A 0.13 104 u 44.8 90 

Ag B015M9 92-01827 0.04 94 u 
As B015M9 92-01827 2.66 96 
Bi B015M9 92-01827 4.69 85 
Pb 8015M9 92-01827 2.87 91 
Se B015M9 92-01827 0.08 91 B 
Tl B015M9 92-01827 0.18 101 B 

Ag B015Pl* 92- 02332 0.04 99 u 
As B015Pl* 92-02332 3.88 93 
Bl B015Pl* 92-02332 0.17 85 u 
Pb B015Pl* 92-02332 3.01 86 
Se B015Pl* 92-02332 0.06 89 u 
Tl B015Pl* 92-02332 0. 13 88 u 

* Sample not in this SDG 
*B6 designation applies only to Bl analysis. The unit for B6 Is In ug/L not in mg/Kg as all other elements are. 
Ag and Se were analysed by the AASOOO PE, all other elements were analysed by the AA5100 PE. 
The IDL (ug/L): for AASOOO PE (10/16/91) Ag•0.2,As•0.4,Bl•l.3,Pb•0.9,Se•0.3,Tl•0 .5 
The IDL (ug/L): for AA5100 PE (10/16/91) Ag=0.6,As=0 .8,Bl=0.9,Pb=l .5,Se=l .O,Tl=0 .7 
The CRDL (ug/L): Ag=l0,As=l0,Bl•60,Pb=3,Se•5,Tl=l0 
The analytical spike levels in ug/L is 20 for Ag,As,8i,Pb,Tl and 10 for Se . 
The pre-digestion spike (ug/L):Ag=40,As•40,B1=50,Pb=20,Se•l0,Tl•50 
Pre-digestion spike (}..lg/L): Ag=40, As=40, B1=20, Pb•20, Se=lO, Tl•SO 
LCS standard: Ag, As, Pb, Se, Tl -- ICF 0287; Bi -- NIST 3109 
ICV/CCV used during analyses: Ag,Pb,Tl--ICF0389; As,Se--lCF 0590; Bi--NIST 3106. 
RPO only calculated If both sample and duplicate are greater than IDL. 
The analytical reduced results shows that all of the LCS,ICV ,CCV,ICB,CCB 
had met the CLP requirement. 

CLP FLAGS 
U • Analyzed but not detected (less than IDL) 
B = Less than CRDL but greater than or equal to IDL 

*B6 
--------84---------

Post 
LCS LCS Spike 

mg/Kg Xrec Xrec 
------- ----- -----

21.8 81 80 ~-...... _,!;~ 

946.5 86 97 -..J 
-=-

40.9 92 90 ~ 

238 .2 98 97 (...., 

40 .0 105 100 c::::i 
--.J 

33.8 90 108 'ls 
r~ 
co 
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MERCURY COLD VAPOR ATOMIC ABSORPTION ANALYSIS RESULTS 

Samples 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 7/88 CVAA Method. Digestion of 
samples and CVAA Hg analysis were performed in the 325 bujlding, laboratory 
313. The CLP SOW 7/88 and contract required hold times of 26 days was met on 
the original analyses which failed qualification; the samples were received on 
11/8/91 and 11/18/91; with the init i al analysis being performed on 11/14/91 
and 12/04/91, respectively, and followup analysis being performed on 2/28/92. 

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 were implemented in early February 1992. These 
modifications, which were primarily changes in the reaction chamber design and 
path length reductions, improved the detection limit by lOx and significantly 
improved reproducibility at the concentration levels required by the contract. 
The modifications to the procedure were implemented through an ICN and are now 
an integral part of the Hg procedure. 

The CVAA Hg analyses were conducted on a Perkin-Elmer 5000 AA instrument. 
The results for the samples (B015L5 and B015M9) are reported in Table 8, along 
with the QC spike and duplicate from BOOX75, ICV/CCV and LCS recoveries. 
Results from both the 2/28/92 analysis and the 11/14/91 and 12/04/91 analysis 
are included for comparison. The reliability and validity of the analyses 
conducted after the procedural modifications is considered to be significantly 
better than the original analysis. 

For the 2/28/92 daily Hg analysis batch, which included 13 samples other 
than those in this SDG, the average recovery for five ICV/CCV analyses was 
98.2% with a la of 7.1%. The analysis of the LSC (0287) sample was 10.1 mg/kg 
(within the 8.5-12.7 certified range) and the recovery for an additional 
control standard, NIST SRM2704, was 88.3%. Precision, as indicated by the RPO 
of the sample and duplicate, was 5% . A reanalysis of the spike was required 
due to a paper jam on the recorder; the spike recovery was 71.3%. 
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TABLE 8: Hg COLD VAPOR AA ANALYSIS DATA FOR TASKS 2 & 4 
SOG 110 

SOLID SAMPLES 
------------- B3 (a) 

Bl B2 B5 --------------
--------------- ----------- ----------
Sample Flags Dupl. 8l&B2 Blank 

Sample ID~ PNL Logl mg/Kg C Q mg/Kg C XRPD ug/L C 

------------ ---------- ------ ---
BOOX75 (h) 91-07815 0. 14 N 0 .15 5.0X 0.04 u 

10/16/91 (0 . 10) N 
NIST SRH2704 

B015L5 92-01246 0.20 N 
11/14/91 (0.15) N (0 .12) 

B015H9 92-01827 0. 14 N 
12/04/91 (0.08) B N (0.12) 

• 

(a) B3 Predlgestion Spike Level z 0.05 ug Hg 
(b) LCS 0287 Hg certified at 12.7 mg/Kg (Range 8.5 to 17 .0 mg/Kg) 
(c) NIST SRH2704 certified at 1.47 ug/g Hg 

Sample 
+Spike 

mg/Kg 

0.23 

(d) RPD only calculated If both sample and duplicate are >IDL 
(e) IDL • 0.04 ug/L [or 0.005 mg/kg-> 0. 2g sample, 25 ml analysis aliquot] 
(f) CRDL = 0.2 ug/L [or 0.1 mg/kg-> 0.2g sample. 100 ml analysis aliquot] 
(g) Calibration standards NIST SRH3133, ICV/CCV standard Johnson-Matthey 14395 
(h) BOOX75 not part of SDG; sample used for QC during batch analysis . 
(i) Values in ( ) were analyzed or iginally on the date Indicated . 

CLP FLAGS 
U • Analyzed but not detected (less than lDL) 
B • less than CRDL but greater than or equal to IDL 
N = Spike recovery not within control limits 

Digest 
Spike 
Xrec 

71. 3X 

' ,..., 
~ 
··•,.,.i 

B4 (b) LN 
------------- ~ 

LCS LCS c::) 

mg/Kg Xrec -.J 
f ------- ----- f"'y 

10 .1 79 .3X co r-,,., 
1.3 88 .3% -J 



97 ii 3507 .. 2828 

INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETRIC 

ANALYSIS RESULTS 

Samples and their accompanying 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-H. The analysis was performed in ICP lab 405, building 325 in the 300 
area. The CLP hold time of 180 days was met for all analytes. 

The data is presented following U.S. EPA - CLP reporting format according 
to the SOW 7/88 protocol. Analyte concentra~ions 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" . CRDL (Contract 
Required Detection Limits) and IDL (Instrument Detection Limits) are reported 
on "FORM X - IN, INSTRUMENT DETECTION LIM-ITS (QUARTERLY) 11

• All CLP Forms may 
be found in Appendix CIO. 

This discussion is relative to the following samples (ACL Log-In #'s) 
92-0306B, 92-0358B, 92-0921B, 92-1246B, 92-1827B (last three samples listed 
not a part of this SOG). 

There are two report packages. The first report contains the results of 
the original or 1st sample analysis run. The second report contains the 11 Post
Digestion Spike" recovery. The second analytical analysis was necessary 
because one analyte, antimony, failed to meet predigestion spike recovery 
limits. The post digestion spiked sample showed acceptable recovery results 
for antimony. This is the second group of samples that have failed the spike 

27 



l 

q1 11 ·~so1 ?B~,9 .. , t I ,J~ .. I\. •. l 

recovery test which indicates that the EPA sample solubilization procedure may 
not be adequate. 

Precision and accuracy for all samples and quality control samples, with 
the exception of cadmium in the preparation blank and antimony in the Pre
Digestion Spike recovery test discussed above, were within EPA acceptance 
limits. Instrument detection limits for all analytes reported were below EPA 
contract required detection limits as defined in SOW 7/88. Quarterly linear 
range verification results were analyzed and reported in the 1st report 
package (20 Dec. 1991). 

Cadmium in the preparation blank was reported to be about 4.7 mg/Kg. The 
upper limit for this analyte is 2 mg/Kg. The reported cadmium concentrations 
in all of the samples are very low and are also about the same concentration 
as the preparation blank . The cause of the apparent cadmium contamination in 
the preparation blank is not known therefore the reported sample cadmium 
concentrations are suspect. 

Note that the maximum concentrat i on standard (LRA2) for nickel was low 
(ca. 94%) instead of 95% to 105%. The standard (LRA2) was re-analyzed later 
(01/06/92) and found acceptable. The sig~ificance of nickel being 1% below 

~ 

the lower limit should be of little concern since the largest concentration 
involving this analyte was less than 5% of this calibration standard . It 
should be noted that nickel was within the acceptance limit in all quality 
control standards measured (eg. ICVl , CRI, ICSAB, etc.). Further, the same 
LRA2 standard was re-analyzed during t he Post-Digestion Spike recovery test 
(01/06/92). All of the analytes measured, including nickel, were within the 
acceptance limits. 
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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 

95.5 

contract: 

SAS No.: 

B015L5 

SOG No.: 8,9,10 

Lab Sample ID: 92-1246Bl_ 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration C Q M 

- -7429-90-5 Aluminum 9370 p 
Antimony- - -

7440-36-0 2.7 u N p --- -7440-39-3 Barium - 128 p 

Berylliuiii - p 7440-41-7 0.29 B 
7440-43-9 Cadmium 1.8 p 
7440-70-2 Calcium- - ~ 5840 
7440-47-3 Chromium - p 12. 5 -7440-48-4 Cobalt 7.2 B p 
7440-50-8 Copper= 18.5 p -7439-89-6 Iron 19900 p -7439-95-4 p Magnesium 4250 -7439-96-5 Manganese 275 p -7440-02-0 Nickel , 21.4 p -7440-09-7 Potassium 861 B p 
7440-23-5 Sodium 618 B p 
7440-62-2 Vanadi~ 45.6 p - -7440-66-6 Zinc 46.9 p -

--
-
---
--

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL_SOIL_SAMPLE LEACHATE ___________________ _ 

FORM I - IN 

34 
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97 II :350i .. 2831 
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 

97.8 

Contract: 

SAS No.: 

B015M9 

SDG No.: 8,9,10 

Lab Sample ID: 92-1827B1 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration C Q M 

-7429-90-5 Aluminum 6190 p 
Antimony- - -7440-36-0 2.7 u N p 
Barium - --- -7440-39-3 83.6 p 
Berylliuiii - -7440-41-7 0.24 B p -7440-43-9 Cadmium 3.3 p 

7440-70-2 Calcium- - -7370 p 
7440-47-3 Chromium - -26.l p - -7440-48-4 Cobalt 9.2 B p 
7440-50-8 Copper= -26.0 p - -7439-89-6 Iron 26600 p - -7439-95-4 Magnesium 3960 p - -7439-96-5 Manganese 318 p - -7440-02-0 Nickel 35.8 p 
7440-09-7 Potassiuiii -771 B p -7440-23-5 Sodium 905 B p 
7440-62-2 Vanadiwn -63.9 p 
7440-66-6 Zinc - - -47.7 p - -

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

Color Before: Clarity Before: Texture: NON-HO 

Color After: Clarity After: Artifacts: 

Comments: 
ORIGINAL_SOIL_SAMPLE LEACHATE ---------------------

FORM I - IN 
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Lab Name: BATTELLE PNL 

07 ·1 z507 ?8"''' /, l,J, i .,i ~" 
U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

------- Contract: 200BP1 

SAS No.: Lab Code: Case No.: l 

EPA SAMPLE NO. 

B0l5M9 

S DG No . : 8 , 9 , l 0 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.8 

Lab Sample ID: 92-1827Bl 

Date Received: 12/03/91 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 
Antimony-7440-36-0 2.7 
Barium -7440-39-3 

7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium-
7440-47-3 Chromium -7440-48-4 Cobalt --7440-50-8 Copper __ 
7439-89-6 Iron 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7440-02-0 Nickel = 

7440-09-7 Potassium 
7440-23-5 Sodium 
7440-62-2 Vanadium -7440-66-6 Zinc 

Color Before: Clarity Before: 

Color After: Clarity After: 

comments: 

C 

-
-u 
-
-
-
--
-
-
-
-
-
-
-
-
-
----
-
-
-
--

Q M 

-NR 
p -NR 
NR 
NR 
N 
N 
N 
N 
N 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

N 
N 
N 
N 
N 
N 
N 

Texture: 

Artifacts: 

ORIGINAL_SAMPLE_(POST_DIGESTION_SPIKE_TEST_FOR_ANTIMONY_[SB]) ___ _ 
ANALYZED: 01/06/92 ---------------------------

FORM I - IN 

45 
3/90 
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ICP/MS ANALYSIS RESULTS 

The samples and accompanying QC samples were prepared for ICP/MS analysis using 
procedure PNL-AL0-101, Acid Digestion for Metal Analysis. This methodolpgy is 
consistent with CLP Inorganics acid digestion for metals. Due to the relatively 
high level of radioactivity observed (1000 - 4000 cpm on the Geiger-Maller counter) , 
the resulting digestates were diluted an additional l00X (with the exception of 
92-01246-85 and 86, which were not diluted) and analyzed by inductively coupled 
plasma mass spectrometry (ICP/MS) according to procedures PNL-AL0-280 Inductively 
Coupled Plasma Mass Spectrometric (ICP/MS) Analysis. Technetium was determined 
using procedure PNL-AL0-281 (ICP/MS Determination of Tc -99), while uranium was 
determined using procedure PNL-AL0-282 (Determination of Uranium Concentration/ 
Isotopic Composition Using ICP/MS). Samples were prepared in the 325 building and 
the Tc-99 and U determinations were performed in building 3708 in the 300 area. 

A total of two analytical runs were necessary; the first was used as a 
screening to determine approximate elemental concentrations so that standards could 
be prepared with appropriate concentrations for the .second analysis . The additional 
dilution should have necessarily resulted in raising the detection limit of the 
digestate sample(s) as received (i.e., undiluted), however the detection limit of Tc 
and U in the solutions analyzed was significantly lower than the LLD listed in the 
analytical procedures (LLD for the run was 1 ppt instead of 10 ppt). The result of 
this is that the detection limit of U and Tc for the digestate sample(s) as received 
is 5-10 ppt--approximately the same as if the samples had not been further diluted 
for analysis. Uranium concentrations were below the level (200 ppb) at which 
reliable uranium isotopic data could be obtained by this technique. The 
concentrations for total uranium based on U-235 agreed well with that based on 
U-238, therefore natural isotopic abundance was assumed, and the uranium activity 
was calculated from the relative activity of the U-238 isotope (48.1% for natural 
uranium). 

For technetium, the only sample that had a spectrum with an observable peak at 
mass 99 was the spiked blank; the l00x additional dilution required to reduce the 
activity of the soil digestates (as explained above) effectively, reduced the Tc-99 
concentration to below the instrument detection limit. The recovery for the blank 
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spike is acceptable (122%). These samples will be reanalyzed for technetium after 
the glove-boxed ICP/MS instrument has been approved for radiological use. 

Quality control measures included the analysis of blind standards, duplicate 
analyses, and analysis of spiked samples. Results for check standards are given in 
the Tc and U data tables, and are in good agreement with standard values. Precision 
estimates for Tc are based on duplicate analyses are difficult to estimate due to 
the detection limit values obtained in most cases for these samples; precision for 
uranium is conservatively estimated at<+ 10% based on the standard deviation of 
duplicated analyses for 1246-81 and 82. 
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PNL sample ORY DILUTION ICP/HS 
1.0 . Number WEIGHT FACTOR Analysis 

(a) (b) No. 

TABLE 9: ICP-HS ANALYSIS DATA FOR TASKS 2&4, SOG #10 
Tc-99 and Uranium Determinations 

Tc-99, Tc-99, Tc-99, Tc-99, Tc-99, 
ng/ml ng/g ng/g spike pCl/g, 

solution soil spiked recovery, % dry soil 

u. 
ng/ml 

solution 
analyzed (c,d) (d) (e) ( f) analyzed 

u. u. u. 
ng/g ng/g spike 
soil spiked recovery, % 

(c,d) (d) (e) 
------------ -- --------- --------- --------- --------- ----------- -------- --------- -------- -------- -----------

92-01246-Bl 1.0433 19170 5 <0 . 001 <20 
92-01246-82 1.0030 19940 8 <0.001 <20 
92-01246-B3 1.0199 19610 9 <0 .001 <20 
92-01246-BS N/A 204.1 2 0.013 2. 7 
92-01246-B6 N/A 204 . 1 3 0.113 23 . 1 

0, 92-01827-81 1.1139 17955 11 <0 . 001 <20 
N 92-02332-Bl* 1.1079 18052 15 <0 .001 <20 

Spike recovery values corrected for contributions from blank or sample 

(a) Sample types: 
Bl• sample 
82 c sample, duplicate 
83 =sample+ Tc/U spike 
BS= procedural blank 
B6 = procedural blank+ Tc/U spike 

<340 0.475 9110 
<340 0 . 440 8770 

16.0 <340 0. 531 10400 152.9 
45 0.008 1. 6 

16.3 122 391 1.005 205 162 .3 
<340 6.480 116000 
<340 1. 491 26900 

(b) units of mL/g dry soil including lOOX additional dil . ; -BS and -B6 samples (blank/blank spike) are undiluted and in units of ml. 
(c) leachate concentration corrected for preparation dilution factor and additional dilution for analysis (lOOX) . 
(d) -83 reported In units of ng/g; -B6 reported In ng 
(e) Recovery s [Spiked sample]/[sample)+[Spike) 
(f) With the exception of samples 1246-B5 and B6 (which were not diluted). the additional dilution of lOOX brought the [Tc) down below the LLD. 
(g) total uranium activity calculated using natural Isotopic abundance for soil leachate [U) < 200 ppb: pCi = [U)*0.000336/0.481 
(*) sample not in this SOG but reported for analytical batch purposes. 

Note: Due to limitation of paper width , client's sample numbers are not furnished. See Table 1 for cross reference to ACL number. 

955 

125 

u. '--0 
pCi/g (total).........._$ 

dry soil ~ 
(g) (_f"l 

-------- -- -- C::) 
6.4 
6.1 
7.3 
0.0 
N/A 

81. 0 
18 .8 

~ 
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GAMMA ENERGY ANALYSIS RESULTS 

Five soil samples were received between October 4, 1991 and November 14, 
1991 consisting of three sample Delivery Groups and were analyzed by Gamma 
Energy Analysis (GEA) as one batch. A duplicate sample and a matrix blank 
were analyzed per the Test Instructions received. A total of 7 samples were 
analyzed by GEA in this analytical batch. The sample 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. Because of the 
activity associated with these samples, they were not prepared in the large 
tuna can geometry which holds approximately 220 g of soil. Instead, the 
samples were initially prepared in a glass scintillation vial which contained 
about 15 g of soil and was counted on shelf 2 of the sample holder for diode L 
(Samples 92-00358* and 92-00921*). Samples 92-00306*, 92-01246, and 92-01827 
had too much activity to be counted in this position and the holder was raised 
to shelf 5. Even in this position, the detector dead time was too high for 
samples 92-01246 and 92-01827. A smaller aliquot was then taken (about 1.5 g) 
and contained in a 2/5th dram polyvial and counted on shelf 4 to obtain a 
reasonable dead time for the analyzer. 

The aliquots taken used the "as received" soil, ie., the soil was not 
dried. A percent solids determination has been performed as part of Task 2 
and 4 and the results for the six samples are as follows: 

ALO No. 
92-00306* 
92-00358* 
92-00921* 
92-01246 
92-01827 

WHC No. 
8015G9 
B015Hl 
B015K3 
B015L5 
8015M9 

% Solids 
96.89 
96.65 
95.38 
95.84 
97.86 

Therefore, one can convert the reported values to a dry weight basis if 
desired. 

*- Sample not a part of this reporting SOG. 
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The calibration standard used for calibrating the glass scintillation 
vial on shelf 2 was also used to calibrate the vial on shelf 5. In addition, 
another calibration standard was preparen for a 2/5th dram polyvial container 
containing about 1.5 g sample. 

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 ca l culated as if the isotope was present at a 
level that is 2.5 times the square root of twice the average background. In 
most cases, two counts were taken of the sample. A short count of 10 minutes 
was taken to obtain a peak for Cs- 137 that did not overflow the analyzer and a 
longer count to obtain better numbers for Ru-106 and Co-60 where 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. 

Two aliquots of sample 92-00358* were measured. For Cs-137, the counting 
errors are 1.1% and 0.9% and the mean and standard deviation for the two 
analyses are 2045 ± 219 (11%). This is below the required precision for soils 
of± 35%. 

The detection limits were determined from sample 92-00358-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 9 samples prepared in the glass 

scintillation vials was determined to be 14.212 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 0.06, 0.6, and 0.04 pCi/g , 
respectively. 

* Sample not a part of this reporting SDG but included for QC purposes. 
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Sample ID 

B015G9 

B015Hl 

8015Hl 

B015Hl 

B015K3 

B015L5 

B015M9 

Footnotes 

97113507. 2838 

PNL ID 

92-00306-L-l* 

92-00358-L-l* 

92-00358-L-2* 

92-00358-L-5* 

92-00921-L-l* 

92-01246-L-l 

92-01827-L-l 

Tatile 10: Gamma Energy Analysis of Soils 

Recommended Values 

Batch 5 

Diode L 

{Radionuclide activity in pCi/ga) 

Collection Weight 6oCo 106Ru 

Date (g) 

10/4/91 14 :20 14 .200 <8 <500 

10/9/91 10 :45 14.205 <0.4 <18 

10/9/91 10 :45 14 .201 <0 .3 <15 

11/8/91 11 :06 14 .212 <O .15 <1.6 

10/22/91 11 :31 13 .975 28 .6 ± <280 
1. 6 

11/6/91 11 :44 1. 6300 <30 <2300 

11/14/91 14 :06 1.5020 <20 <1200 

137cs 

(5 .72 ± 0.06) X 105 

1890 ± 20 

2200 ± 20 

<0.11 

(5.62 ± 0.06) X 105 

(2.00 ± 0.02) X 106 

(1.23 ± 0.01) X 106 

a The one sigma uncertainties are based on counting statistics. All "<" values are 
detection limits associated with each "not detected" analysis. 

The detection limits are determined from Sample 92-00358-L-5. The detection limits in 
pCi/g for Co-60, Ru-106, and Cs-137 at one sigma are 0.06, 0.6, and 0.04. Note that the 
detection limits quoted above were calculated as if the isotope were present at a level 
that is 2.5 times the square root of twice the average background. 

* Samples not in this SDG but reported for QC purposes. 
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TOTAL ALPHA ANALYSIS RESULTS 

The soil samples were prepared and analyzed with their corresponding QC 
samples. Analyses were performed according to procedures PNL-AL0-106, Acid 
Digestion for Preparation of Samples for Radiochemical Analysis, PNL-AL0-460, 
Source Preparation for Gross Alpha Analyses, and PNL-AL0-461, Alpha Counting 
Procedure. All analytical work and calculation were performed in Building 329 
and 32915 in the 300 Area. 

An appropriate aliquot (ranging from a nominal lg to 2.Sg) was 
sub-sampled from each received sample. The blank spike consisted of 10ml SM 
HN0

3 
with a known amount of 239 Pu spike. The matrix spike consisted of the 

sample spiked with a known amount of 239 Pu spike. The blank consisted of 10ml 
SM HN03 • 

The blank spike recovery is 104% and the matrix spike recovery is 92%. 
These recoveries average 9S% ±8% and indicate an average bias of -2%. The 
precision reflected in the relative percent difference (RPO) of sample number 
92-00921 (sample not in this SOG but reported for QC purposes), is 7.3%. 
These meet the target values in the QAPP of± 50% accuracy and± 35% 
precision. The blank result was low; a minimum activity was detected. The 
results are reported per received sample ;eight (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 TASKS 2 & 4 

SOIL SAMPLES 

Client I 
---------
B015K3 
B015K3 

B015L5 
B015M9 

Sample I Sample Type 
-------"------ -------------
92-00921-A-la* Soll 
92-00921-A-2a* Duplicate 
92-00306-A-5a* Blank 
92-00921-A-4a* Blank Spike 

92-00921-A-3a* Matrix Spike 
92-01246-A-la Soll 
92-01827-A-la Soll 

Total Alpha 
(pCi/g) 

-----------
25.7 
23 .9 
<4.7 
57 .1 

66.7 
333 
803 

SDG 110 ' 

Spike 
+/- Cone. +/-

1 sigma RPO (pCi/g) 1 sigma 
--------- ---------- ---------

5.8 
5.7 7 

8.4 54.8 0.6 

4.6 45.4 0.5 
28 
55 

Average X recovery 

* Not samples In the SDG 

The detection limit for soil samples of this size Is approxlmatedly 5 pCl/g . 
Contract detection limits can be achieved by use of a larger sample size and 
longer counting time . Due to the high activity of the samples in this batch, 
a smaller sample size and shorter counting time were used . 

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

Spike 
X Rec. 

---------

104.0 

92.3 

98 +/- 8 

-LN 
u, 
C:> 
-.J 
* r--.,_} 
co 
J:: 
,C) 

------, 
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TOTAL BETA ANALYSIS RESULTS 

The soil samples were prepared and analyzed with their corresponding QC 
samples. Analyses were performed as directed by the test instructions 
according to procedures PNL-AL0-106, Acid Digestion for Preparation of Samples 
for Radiochemical Analysis, PNL-AL0-462, Source preparation for Gross Beta 
Analyses, and PNL-AL0-463, Beta Counting Procedure. All analytical work was 
performed in the 329 building in the 300 area. 

An appropriate aliquot (nominally 1 g) was sub-sampled from each received 
sample. The blank spike consisted of 10 ml SM HN03 with a known amount of 
Sr/Y-90 spike. The matrix spike consisted of a previously analyzed sample 
containing a relatively low level beta activity, with a known amount of 
Sr/Y-90 spike added. The blank consisted of 10 ml SM HN03 • 

The blank spike recovery is 83% and the matrix spike recovery is 108%. 
These recoveries average 95% ±8%. The precision, reflected in the relative 
percent difference (RPO) of sample number 92-00921 (sample not in this SDG but 
reported for QC purposes), is 6%. These meet the target values in the QAPP of 
± .50% accuracy and± 35% precision. The blank results was negligible compared 
to the sample value but higher than normal due to contamination from the very 
high activity level of the samples in this set. With samples of this activity 
level handling samples greater distances from each other would be needed. The 
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 ANAYSIS RESULTS FOR TASKS 2 & 4 
SOG 110 

SOIL SAMPLES 

Total Beta 
(pCi/g) 

+/
sigma RPO 

Spike 
Cone. 

(pCi/g) 

80151<3 92-00921-A-la* Soi 1 64500 1990 
B015K3 92-00921 -A-2a* Soll 60600 1880 6 
B015Hl 92-00358-A-3a* Matrix Spike 4790 145 1536 

B015L5 92-01246-A- la So i l 2980000 83100 
B015H9 92-01827-A- la Soll 4830000 134000 

92-00921-A-5a* Blank 97 21 
92-00921-A-4a* Blank Spike 491 29 

* Not samples in the SDG but reported for QC purposes 

The detection limit for soil samples of this s i ze is approximatedly 36 pCi/g . 
Contract detection limits can be achieved by use of a larger sample size and 
longer counting time . Due to the high activity of the samples in this batch, 
a smaller sample size and shorter counting time were used . 

Error is based on the propagated error of volume and counting uncertaint i es . 

477 

+/-
1 sigma 

78 

29 

Spike 
X Rec . 

108 

83 
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PLUTONIUM ANALYSIS RESULTS 

The soil samples were prepared and analyzed with their corresponding QC 
samples. A nominal 1 gram sample was leached and an aliquot of this 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. 
This was followed by Procedure 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 of the 300 area. 

All samples, after leaching, were spiked with Pu-242 tracer which was 
used to correct for chemical yield of each individual sample. Samples are not 
spiked with the Pu-242 tracer before leaching as activ i ty levels are so great 
that the stock of Pu-242 spike would be depleted in a short period of time if 
samples are spiked at these large activity levels. The blank spike Pu-239 
recovery is good at 90% (within the +/-25% target accuracy) indicating an 
overall bias of -10%. The relative percent difference (RPO) for Pu-239+240 is 
2.0% and for Pu-238 is 8.6%. This is within the target precision of +/-35%. 
The blank Pu result is below detectable activity; it is less than the target 
detection limit of 0.5pCi/g. 

The results are reported per received sample weight (i.e. not corrected 
for weight percent solids). 

No hold times are defined for plutonium analysis. 
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TABLE 13: PLUTONIUM ANALYSIS DATA FOR TASKS 2 ~ 4 
' SOG 110 

Pu-239+240 +/- Pu-239+240 Pu-238 
WHC f Sample I Sample Type (pCl/g) sigma* RPO (pCl/g) 

I 
_______ i ______ 

------------ ---------- --------- --------- - ---------
B015LS 92-01246-A-lc Soll 2.49E+02 8.31E+OO 5.06E+OO 
B015H9 92-01827-A-lc Soll 5.88E+02 1.91E+Ol 1. 08E+Ol 
B015H9 92-01827-A-Zc Soll Duplicate 6.00E+02 1.98E+01 2.0 9.91E+OO 

BL-01827-A-Sc Blank <6 .9E-02 <1.SE-01 
BS -01827-A-4c Blank Spike 3.54E+02 l . 16E+Ol <1 .3E-01 

Minimum detectable activity is approximately 0.07 pCi Pu-239+240 per lg sample, 
and approximately 0.2 pCI Pu-238 per lg sample . 

+/-
sigma* 

----------
3.80E-01 
6.95E-01 
7.34E-01 

*One s i gma uncertainties are based on propagation of mass, volume, and counting uncertainties . 
• 

l 
I 

Spike .... ,,f;;J. 
Pu-238 Cone. +/- Spike - ' -.....~ 

RPO (pCt/g) 1 sigma* X Rec. 
t..N -------- --------- --------- ~~ 
c:::) 
~ 

8.6 * 
~ 
co 

3.93E+02 8. 50E+OO 90 -,-
-!:: 
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STRONTIUM ANALYSIS RESULTS 

An aliquot of sample leachate was taken from samples 92-01246, 92-01827, 
92-01827 duplicate, and the blank and blank spike pre_viously leached. The 
leach procedure used was PNL-AL0-106, Acid Digestion for Preparation of 
Samples for Radiochemical Analysis. This was followed by Procedure PNL-AL0-
465, Strontium-90 Analysis (Oxalate-Nitric Acid Method), and PNL-AL0-463, Beta 
Counting Procedure. All work was performed in building 329 and 329T5 of the 
300 area. 

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

The Sr-90 analysis does not correct for the pre~ence of Sr-89; all 
activity is assumed to be from Sr-90. 

No hold times are defined for strontium analysis. 
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TABLE 14: STRONTIUH-90 ANALYSIS DATA FOR TASKS Z & 4 
' SDG 110 1 

Strontium 
(pCl/g) 

+/-
Spike 
Cone. 
(pCl/g) 

+/- Spike Normalized 
WHC I Sample I Sample Type 1 sigma* RPO 1 sigma* 

BOlSLS 92-01246-A-lb Sol 1 5. 70E+05 4.37E+04 
B015M9 92-01827-A-lb Sol 1 1.95E+06 1. 54[+05 
B015M9 92-01827-A-Zb Soil Duplicate 1.78E+06 1.41E+OS 9 

92-01827-A-Jb Matrix Spike Used to determine batch yield 
BL-01827-A-Sb Blank <4E+OO 
BS-01827-A-4b Blank Spike 5.25E+OS 6.61E+04 4.88E+OS 2.44E+04 

Minimum detectable activity for a sample ts approx imately 0.06 pCi/g . 
°' Under analysis conditions for this set, the minimum detectable activity is approximately 4 pCi/g . 
w 

*One s i gma uncerta int ies are based on propagat ion of mass , volume, and counting uncertainties. 

**All Sr-90 analyses are calculated on the basis of the i r ratio to the matrix spike recovery 
which has been normalized to lOOX chemical recovery . 

X Rec . X Yield** 

83 .7 
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TRITIUM ANALYSIS RESULTS 

The soil samples 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. The leach, distillation and counting were performed in 
building 329 in the 300 Area. 

A nominal 5 g was initially subsampled. After leaching and distillation, 
the aliquot counted is equivalent to approximately 0.3 g of soil. The blank 
(or method) spike was used to determine batch yield which in turn is used as a 
correction factor for the other analyses in that batch. (This factor is F

5
, 

the recovery correction factor, as defined in PNl-AL0-441). The batch yield 
was determined to be 75%. The duplicate samples had a relative percent 
difference of 41%. This is somewhat outside the project target of± 35% 
precision. The mean gross counting rates of the sample and duplicate were 21 
and 17 cpm, respectively. This may be compared with about 13 cpm (gross) for 
the blank and 12 cpm for the distilled deep well water blanks. At such low 
counting rates RPO values are not meaningful. 

Activities for the soil samples analyied in this batch ranged from 8 to 
56 pCi/g. Note that 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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Customer project 
Sample ID Sample ID 
--------- --------------
B015K3 92-00921-K-l** 
B015K3 92-00921-K-2** 

B015K3 92-00921 -K-5** 
B015K3 92-00921-K-4** 

B015L5 92-01246-K- l 
B015M9 92-01827-K- l 

TABLE 15: TRITIUM ANALYSIS FOR TASK 2 & 4 
SDG 110 

Tritium +/-
Sample Type (pCi/g) 1 sigma RPO 
------------ --------- --------- ---------
Sol 1 56 4 
Duplicate 37 3 41 

Blank <4 * 
Method Spike Used to Determine Batch Yield 

Soil 32 3 
Soil 8 3 

Spike 
Cone . 
(pCi/g) 
---------

Approximate Detect ion Limit ; 10 pC i /g (var iat ions occur due to actual sample si ze) 
** Not samples in the SDG but reported for QC purposes 
* Based on 0.3 g sample size 

+/- Recov. Corr. 
1 sigma Factor, X Fs 

--------- ------------
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TOTAL ORGANIC CARBON ANALYSIS RESULTS 

Samples 92-01246 (8015L5) and 92-01827 (8015M9) were prepared by 
procedure PNL-7-40.37, rev. 0, "Determination of Carbon in Solids Using the 
Coulometrics Carbon Dioxide Coulometer" . The methodology is consistent with 
SW 846 method 9060. Procedure PNL-7-40.37 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 cal culations. 

With the Coulometrics TOC analyzer, an average (daily) blank must be 
determined prior to calibration check of the instrument and analysis of 
samples. The major carbon source in the blank is CO2 adsorbed on the sampl e 
boat and ladle. The blank is obtained by removing the quartz ladle and 
platinum boat from the furnace tube and exposing them to air. These parts are 
then placed in 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 ug of total organic carbon. 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. 

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 va l ue 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- f ree 
atmosphere, a lower blank value could be observed. It i s not possible to 
determine absolute instrument detection limit (i.e., a measurement of 
instrument sensitivity) under current laboratory operating conditions. For 
purposes of this report, the daily blank value is used as the lower 
quantification limit for the analyses. Reported results indicate that the 
results are above this method quantification .limit (instrument background 
carbon levels). 
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An average "method detection limit" for this analytical method may be 
estimated from the standard deviation around the blank values reported in this 
data package. This "method detection li~it," defined as three times the 
standard deviation of the 'blank values, is less than_ 1 ug of total organic 
carbon in the analytical sample. The method detection limit expressed in 
concentration terms would be dependent on the sample size analyzed. This 
value is useful in evaluating future applicability of this analytical method. 

Samples were analyzed in duplicate as specified in TI-200BP-l-112 and TI -
200BP-l-120. The relative standard deviations were 6% and 9% . This 
variability is mostly attributed to the inherent heterogeneity of the soil 
samples received. 

At least one standard is analyzed each day as a 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. 
Upon review of the standard result (of the same Kodak Glucose standard) for 
this set of data, the recoveries were 99.2%, 92.1%, .and 96.0%. The average 
recovery was 95.8% with a standard deviation of 4%. The conclusion is that 
precision from this set of data is± 4% relative and a bias (accuracy) of -4% 
on the average. The reported values are ·corrected for instrument bias . 

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 time was met for these samples. 
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TABLE 16: TOTAL ORGANIC ANALYSIS RESULTS TASKS 2 & 4 
SDG 110 

Soll Samples 

Sample ug C 

WHC Sample I PNL ALO# Sample Type wt . g Results 

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

B015L5 92-1246-1 Sample 0. 05511 31.1 

B015L5 92-1246-2 Duplicate 0.06493 38 .6 

B015L5 92 -1246-3 Standard 

B015L5 92-1246-4 Blank 4.6 

B015H9 92-1827-1 Sample 0.06065 54.2 

B015M9 92-1827-2 Duplicate 0.05416 54 .9 

B015H9 92 -1827-3 Standard 

B015H9 92-1827-4 Blank 4.6 

Total Organic Carbon by P~L Procedure 7-40.37, on Instrument WA92040, 

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

ug C in mg/Kg 

Sample Sample 

--------

26 .6 503 

34.1 548 

49 .6 854 

50 .4 971 

7 

'-• .,0 

RSD (") "Std . Date Date 
.......... ,J 

~ 

Oups Received Analyzed Ll7 rec . C) 
-J 
• -------- --------- ---------- ~ 
co 

6 11-08-91 11-19-91 
U"1 

11-08-91 11-19-91 

95.8 11-19-91 

U -19-91 

9 11-18-91 11-19-91 

11-18-91 11-19-91 

95 .8 11-19-91 

11-19-91 
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VOLATILE ORGANIC COMPOUND ANALYSIS REPORT 

Each of the three samples in this SDG-were analyzed as a separate 
analytical batch due to hold time requirements. A separate narrative report 
and CLP forms set were prepared for each batch analysis. 

SAMPLE ANALYSIS REPORTED -- 92-01246 

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

SAMPLE DESCRIPTION 

Sample ID 
B015L5 

ACL Lab Number 
92-01246 

The sample, B015L5, was received in the 325 Building on 11/08/91. 

SAMPLE PREPARATION 

One gram aliquots of the sample were transferred to twenty ml pre-cleaned 
VOA vials, and accurately weighed. Each aliquot was transferred with 5ml of 
lab water to a purge vessel attached to a Tekmar Liquid Sample Concentrator 
equipped with a heated purge. 

"' ' 

The 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 (WB46864). 
Lab 327-A, 325 building 

Quality control procedures specified for this method were followed. 
These forms are all included with this report (see appendix E4), and the 
quality assurance performance requirements are sunvnarized as follows: 
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Form Information Comments 

28 Surrogate Recovery Meets an requirements. 

38 MS/MSO Recovery Meets all requirements. 

4A Method Blank Summary Meets all requirements . 

SA Tune/Mass Calibration Meets all requirements. 

6A Initial Calibration 5 point calibration. Meets all 
requirements. 

7A Daily Calibration Meets all requirements. 

SA Internal Standards Meets all requirements. 

Sample was analyzed within required 10 day hold time. 

DATA 

A hard copy is- kept on file in the ACL data management office. 

The data and calibration are archived on magnetic tape in the 325 
building, 327-A laboratory. The following is the list of pertinent files: 

File Name Sample Number Sample Analyzed 

>WBS0l 
>WB502 
>WB503 
>WB504 
>WBS0S 
>WB506 
>WB507 
>WB508 

92-01246 
92-01246 DUPE 
92-01246 MS 
92-01246 MSD 

Mass Calibration/Tune Check 
Daily Calibration 
Method Blank 
Holding Blank 
BOISLS 
BOlSLS DUPE 
B015L5 MS 
B015L5 MSD 

Lab data are also maintained as follows: 

Activity LRB Number Page Number 

GC/MS injection log BNW-52907 90-93 
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RESULTS 

CLP Target Compounds: The attached IA forms show that volatile target 
compounds, Acetone and 2-Butanone, were observed in the BLANK, but they were 
below the Contract Required Quantitation Limits, (CRQL's). Hence, these 
compounds are "B-flagged". Acetone was observed below the CRQL in sample 92-
01246. 

In summary, no target compounds were observed in the sample above the 
quantitation limits. 

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

"O" Flag 

u 

J 

B 

X 

0 

E 

Definition 

Indicates the compound was analyzed for 
but not detected, the U-flagged concen
tration 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 fou~q in the blank. 

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

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, no 
non-EPA target compounds were observed in the blank or the samples. 
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lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-01246 SOIL 
L, Name:BATTELLE-PNL Contract:------

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

Matrix: (soil/water) SOIL Lab Sample ID: B015L5 

Sample wt/vol: 1. 057 (g/mL) G Lab File ID: >WB505 

Level: ( low/med) LOW 

% Moisture: not dee. 4.2 

Co l umn: (pack/cap) CAP 

Date Received: 11/08/91 

Date Analyzed: 11/15/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane --------74 - 83 - 9 - - - - - - - - - Brom om ethane ---------75-01-4---------Vinyl Chloride -------75-00-3---------Chloroethane 
75-09-2---------Methyle.ne Ch_l_o_r_i_d_e _____ _ 
67-64-1---------Acetone ----,,----,--------75-15-o---------carbon Disulfide ------75-35-4---------1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane ----,---540-59-0--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform ----------107 - 02 - 2 - - - - - - - - l, 2 - Di ch lo roe thane -----78-93-3---------2-Butanone ----------71 - 55 - 6 - - - - - - - - - l, 1, 1 - Tri ch lo roe thane ----56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate --------75 - 27 - 4 - - - - - - - - - Brom o di ch lo r om ethane ----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,l,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform ----------1 o s - 1 o - 1 - - - - - - - - 4 - Methyl - 2 - pent anon e ----591-78-6--------2-Hexanone ----------127 - l 8 - 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 - 4 l - 4 - - - - - - - - Ethyl benzene ---------100-42-5--------styrene -----------133 - 02 - 7 - - - - - - - - Xylene (total) --------

FORM I VOA 
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49. 
49. 
49. 
49. 
25. 
27. 
25. 
25. 
25. 
25. 
25. 
25. 
49. 
25. 
25. 
49. 
25. 
25. 
25. 
25. 
25. 
25. 
25 . 
25. 
25. 
49. 
49. 
25. 
25. 
25. 
25 . 
25. 
25 . 
25. 

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 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

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

EPA SAMPLE NO. 

92-01246 SOIL 

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

SAS No.: ----- SDG No. : LfL!:l+..f.~.;fl -

Matrix: (soil/water) SOIL 

Sample wt/vol: 1. 057 (g/mL) g 

Level: (low/med) LOW 

% Moisture: not dee. 4.2 

Column: CAP 

Number TICs found: 0 

Lab Sample ID: B015L5 

Lab File ID: >WB505 

Date Received: . 11/08/91 

Date Analyzed: 11/15/91 

Dilution Factor: 1.00 

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

CAS NUMBER COMPOUND NAME RT EST. CONC. 
================ -=========================== ======== ============= 

1. ------2. ------3 • ------4 • ------i • ------6. ------7 • ------8. ------

Q 
----------

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

"). 

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

FORM I VOA-TIC 
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VOLATILE ORGANIC COMPOUND ANALYSIS 

SAMPLE ANALYSIS REPORTED -- 92-01247 

Analysis of one water sample for volatile organic compounds by gas 
chromatography/mass spectrometry (GC/MS) is the subject of this report. 

SAMPLE DESCRIPTION 

Sample IO ACL lab Number 
B015K4 92-01247 

The sample, B01SK4, was received in the 325 Building on 11/08/91. 

SAMPLE PREPARATION 

Five ml aliquots of the sample were transferred to a purge vessel attached 
to a Tekmar Liquid Sample Concentrator. 

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

ANALYSIS f-1ETHOD 

• GC/MS procedure: 
• G'C/MS instrumentation: 
• GC/MS location: 

QUALITY CONTROL 

PNL-AL0-335. 
· HP-5890/5970 GC/MS (WB46864). 
lab 327-A, 325 building 

Quality control procedures specified for this method were followed. 
These forms are all included with this report (see appendix E4), and the 
quality assurance performance requirements are summarized as follows: 

Fonn Information 

2A Surrogate Recovery 

3A MS/MSD Recovery 

Co111T1ents 

Meets all requirements. 

Meets all requirements. 
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4A Method Blank Summary Meets all requirements. 
-

SA Tune/Mass Calibration Meets ail requirements. 

6A Initial Calibration 5 point calibration. Meets all 
requirements. 

7A Daily Calibration Meets all requirements . 

SA Internal Standards Meets all requirements. 

Sample was analyzed within the required 10 day hold time. 

A hard copy is kept on file in the ACL data management office. 

The data and calibration are archived on magnetic tape in the 325 
building, 327-A laboratory. The fo l lowing is the list of pertinent files: 

File Name Sample Number Sample Analyzed 

>WB301 
>WB3B2 
>WB303 
>WB304 
>WB305 
>WB306 
>WB307 
>WB308 

92-01247 
92-01247 DUPE 
92-01247 MS 
92-01247 MSD 

Mass Calibration/Tune Check 
Daily Calibrat i on 
Method Blank 
Holding Blank 
B015K4 
B015K4 DUPE 
B015K4 MS 
8015K4 MSD 

Lab data are also maintained as follows: 

Activity LRB Number Page Number 

GC/MS injection log BNW-52907 90-91 

RESULTS 

CLP Target Compounds: The attached IA Forms show that no vo l atile target 
compounds were observed in the BLANK . 
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No target compounds were observed in 92-01247. Acetone, and 2-Butanone 
were observed in sample 92-01247 DUPE, but they were below the Contract 
Required Quantitation Limit (CRQL). 

In summary, no target compounds were observed in the sample above the 
quantitation limits. 

The following defines the qualifiers, Q-flags, in the Form l's: 
"O" Flag Definition 

u 

J 

B 

X 

D 

E 

Indicates the compound was analyzed for 
but not detected, the LI-flagged concen
tration 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. 

Analysis was performed on a diluted 
sample. 

Indicates that Quantitation was outside 
the calibration range. 

Tentatively Identified Compounds: As shown in the attached lE Forms, no 
non-EPA target compounds were observed in the blank or the samples. 
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lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-01247 
L~ , Name:BATTELLE-PNL 

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

Contract:-----

SAS No.: ----- SDG No. : JQ-1.Lo,b.1 Jr.,,/.. 

Matrix: (soil/water) WATER Lab Sample ID: B015K4 

Sample wt/vol: 5 (g/rnL) mL Lab File ID: >WB305 

Level: ( low/med) LOW 

% Moisture: not dee.----

Column: (pack/cap) CAP 

Date Received: 11/08/91 

Date Analyzed: 11/13/91 

Dilution Factor: 1.00000 

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

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-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---------Chloroforrn 
101-02-2--------1,2-oichloroethane 
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-1,3-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 

92 

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 

92-01247 
Name:BATTELLE-PNL Contract:------

- - Le_l>J!...!d ..... Lab Code: ------ Case No. :., ----- SAS No.: ----- SDG No.: 

Matrix: ( soil/water) WATER Lab Sample ID: B015K4 

Sample wt/vol: 5 (g/mL) mL Lab File ID: >WB305 

I Level: (low/med) LOW Date Received: 11/08/91 

9-,, 
0 Moisture: hot dee.---- Date Analyzed: 11/13/91 I 

Column: CAP Dilution Factor: 1.00 

CONCENTRATION UNITS: 
Number TICs found: 0 (ug/L or ug/Kg) ug/L 

. 
CAS NUMBER COMPOUND NAME 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. 

I 24. 
25. 
26. 
27. 
28. 
29. 
o. 

I 

FORM I VOA-'T'TC 1/87 Rev. 
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VOLATILE ORGANIC COMPOUND ANALYSIS 

SAMPLE ANALYSIS REPORTED -- 92-01827 

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

SAMPLE DESCRIPTION 

Sample ID ACL Lab Number 
B015M9 92-01827 

The sample, B015M9, was received in the 325 Building on 11/18/91. 

SAMPLE PREPARATION 

One gram aliquots of the sample were transferred to twenty ml pre-cleaned 
VOA vials, and accurately weighed. The samples were transferred with 5ml of 
lab water to a purge vessel attached to a Tekmar Liquid Sample Concentrator 
equipped with a heated purge. 

The 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 (WB46864). 
Lab 327-A, 325 building 

Quality control procedures specified for this method were followed. 
These forms are all included with this report (see appendix E4), and the 
quality assurance performance requirements are summarized as follows: 
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Form Information Comments 

28 Surrogate Recovery Meets all requirements. 

38 MS/MSD Recovery Meets all requirements. 

4A Method Blank Summary Meets all requirements. 

SA Tune/Mass Calibration Meets all requirements. 

6A Initial Calibration 5 point calibration . Meets all 
requirements. 

7A Daily Calibration Meets all requirements. 

SA Internal Standards Meets all requirements . 

Sample was ana 1 yzed within the required 10 day hold time. 

DATA 

A hard copy is kept on file in the ACL data management office . 

The data and calibration are archived on magnetic tape in the 325 
building, 327-A l aboratory . The following is the list of pertinent files : 

File Name Sample Number Sample Analyzed 

>WCSOl 
>WC502 
>WC503 
>WC504 
>WCSOS 
>WC506 
>WC508 

92-01827 
92-01827 DUPE 
92-01827 MS 
92-01827 MSD 

Mass Calibration/Tune Check 
Daily Calibrat i on 
Method Blank 
B015M9 
B015M9 DUPE 
B015M9 MS 
B015M9 MSD 

Lab data are also maintained as follows: 

Activity 

GC/MS injection log 

RESULTS 

LRB Number 

BNW -52907 

Page Number 

92-93 

CLP Target Compounds: The at t ached lA Forms show that volat i le target 
compounds, Acetone and 2-Butanone, were observed in the BLANK, but they were 
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below the Contract Required Quantitation Limits, (CRQL's). Hence, these 
compounds are "8-flagged". 

No target compounds were observed in t he sample 92-01827. 

In summary, no target compounds were observed in the sample above the 
quantitation limits. 

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

"0" Flag 

u 

J 

B 

X 

0 

E 

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. 

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, no 
non-EPA target compounds were observed in the blank or the samples. 
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lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

92-01827 
Le.. __ Name: BATTELLE-PNL Contract:------

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

Matrix: (soil/water) SOIL Lab Sample ID: B015M9 

Sample wt/vol: 1.6035 (g/mL) G Lab File ID: >WC504 

Level: (low/med) LOW 

% Moisture: not dec.2.7 

Column: (pack/cap) CAP 

Date Received: 11/18/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00000 

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

74-87-3---------Chloromethane --------74 - 83 - 9 - - - - - - - - - Brom om ethane ---------75-01-4---------Vinyl Chloride _______ _ 
75-00-3---------Chloroethane ---------75-09-2---------Methylene_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-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-1,3-Dichloropropene __ _ 
79-01-6---------Trichloroethene -------124-48-1--------Dibromochloromethane ----79-00-5---------1,l,2-Trichloroethane ----71-43-2---------Benzene -----------1006 l - 02 - 6 - - - - - - trans - 1, 3 - Di ch lo r op rope n e __ 
75-25-2---------Bromoform ----------108 - 10 - 1 - - - - - - - - 4 - Methyl - 2 - pent anon e ----591-78-6--------2-Hexanone ----------127 - l 8 - 4 - - - - - - - - Tetra ch lo roe then e ------79-34-5---------1,l,2,2-Tetrachloroethane __ 
108-88-3--------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e _______ _ 
100-41-4--------Ethylbenzene ---------100-42-5--------Styrene -----------133 - 02 - 7 - - - - - - - - Xylene (total) --------

FORM I VOA 
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31. 
31. 
31. 
31. 
16. 
31. 
16. 
16. 
16. 
16. 
16. 
16. 
31. 
16. 
16. 
31. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 
31. 
31. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 

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. 

L 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Name:BATTELLE-PNL 
92-01827 

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

Contract:-----

SAS No.: ----- SDG No. : ..!.E..1l:f:!.t0-,:,L 

Matrix: (soil/water) SOIL 

Sample wt/vol: 1.6035 (g/mL) g 

Level: ( low/med) LOW 

% Moisture: not dee. 2.7 

Column: CAP 

Number TICs found: 0 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: B015M9 

Lab File ID: >WC504 

Date Received: 11/18/91 

Date Analyzed: 11/25/91 

Dilution Factor: 1.00 

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

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

1. ------2 • ------
3 • ------4. ------

' . 
6. 
7. 
8. 
9. .:: : 

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

Q 
----------

FORM I VOA-TIC 
105 
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SEMI-VOLATILE ORGANIC ANALYSIS 

SAMPLE ANALYSIS REPORTED 

Analysis of two soil samples, B015L5 and B015M9 from SDG 10, for 
semivolatile organic compounds by gas chromatography/mass spectrometry (GC/MS} 
is the subject of this report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

8015L5 
8015M9 

ACL Lab Number 

92-01246 
92-01827 

Sample B015L5 was received on 11/08/91 and sample B015M9 was received on 
11/18/91. Extractions of both samples and spiked samples were performed. 

• Extraction procedure PNL-AL0-344. 
• Extraction location Lab 302, 325 building 
• Extraction type Sonication, low level, soil 
• Sample/Extract storage 4°C(+/-2°) 

temperature 

ANALYSIS METHOD 

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

OUAL ITY CONTROL 

The QC features in the analytical procedure were followed as described 
below. The following lists the attached CLP forms that relate to QC and 
sunvnarizes the QC results . 

Form 

2D 

3D 

Information 

Surrogate Recovery 

MS/MSD Recovery 

Comments 

Requirements were met for bothsamples. 

Requirements were met for both samples 
(see comments below) . 
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4B Method Blank Summary Requirements were met for both samples 
(see comments below). 

5B Tune/Mass Calibration Requirements were met for both 
samples. 

68,C Initial Calibration Requirements were met. 

78,C Continuing Calibration Requirements were met for both 
samples. 

88,C Internal Standards Requirements were met for both samples 
(see comments below). 

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

• Internal standards (!STD). The abundance for one of the internal 
standards was too high on the second analysis after the continuing 
calibration. Investigation showed that abundances of all the internal 
standards in both samples, SBLKAl and SBLKA2 were high, but within 
requirements except for the one in SBLKA2. The cause was determined to 
be a decrease in the electron multiplier (EM) voltage after the daily 
calibration. Returning the EM volt~ge to the proper value corrected the 
problem. This was verified by good surrogate and matrix recoveries in 
following analyses. The method blank SBLKA2 was re-analyzed. Retention 
times were slightly out for one !STD on SBLK2 rerun and for two on 8015M9 
MSD rerun because of laboratory temperature fluctuations. 

e, MS/MSD recoveries. The matrix spike recoveries for both samples were 
very good. For some of the spike compounds, the measured concentrations 
were greater than the high concentration of the initial calibration. The 
spike concentrations are specifi ed in the procedure in anticipation of a 
significant matrix effect for soil samples, and if the matrix effects are 
small, as for these samples, the calibration range can be exceeded. Re
analyses of these samples were not performed since none of the spike 
compounds were native to the samples. Furthermore, experience with 
matrix spiked samples such as these has been that concentrations measured 
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at x2 dilutions are within experimental error of the values measured at 
no dilution. 

The first analysis of the MSO for sample B015M9 was not performed within 
the 12-hour time period, so it was re-analyzed. 

Samples were extracted and analyzed within the required hold times . 

The data and calibration are archived on magnetic tape in the 325 
building, 325 laboratory. The following is the list of the pertinent files. 

File Name Sample Number Sample Analyzed 

>YB301 
>YB302 
>YB303 
>YB305 
>YB306 
>YB307 
>YB308 
>YB309 
>YB310 
>YB311 
>YB604 
>YB605 

92-01246-E-4 
92-01246-E-l 
92-01246-E-lD 
92-01246 - E-2 
92-01246-E-3 
92-01827 -E-l 
92-01827-E-lD 
92-01827-E-2 
92-01827-E-4 
92-01827 - E-3 

Mass calibration/tune check 
Continuing calibration 
Method blank 
B015L5 
B015L5 duplicate 
B015L5 MS 
B015L5 MSO 
B015M9 
8015M9 duplicate 
B015M9 MS 
Method blank (re-analysis) 
B015M9 MSO (re-analysis) 

Laboratory data is maintained as follows: 

Activity LRB Number 

• GC/MS injection log BNW -53728 

Page Number 

20-22 

• Extraction bench sheet: filed with data in the ACL records center 
• GC screen data: filed with data in the ACL records center 
• GC/MS data, sample report: filed with data in the ACL records center 

RESULTS 

CLP Target Compounds: As seen in the attached 18,C Forms, target 
compounds found are: 

Di-n-butylphthalate 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 

B015L5 

31, 39 ug/Kg 
34, 41 
23 , 27 

112 
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Di-n-butylphthalate 
bis(2-Ethylhexyl)phthalate 
0i-n-octylphthalate 

B015M9 

540, <330 
39, 38 -
20, 20 

Method Blank 

210 
200 

These are common contaminates from plastics, and except for the di-n
butylphthalate in one of the two B015M9 sample analyses, they are below the 
quantitation limits (CRQL). 

Tentatively Identified Compounds {TIC): The attached IF 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. 

Sample B0lSLS contains numerous TIC's, most of which are branched 
alkanes. The mass spectra of these alkan~s are much alike, so identification 
of these compounds has a greater degree of uncertainty. The first three TIC's 
that have an "A" flag in the "Q" column are probably aldol condensation 
products formed in the sample preparation process. 

Sample B015M9 has the aldol condensation products plus two other unknown 
TIC's at low concentration. 

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

"0" Flag 

u 

Definition 

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

Required Quantitation Limit. 
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J 

B 

X 

D 

E 

A 

Indicates an estimated value for target and 
tentatively 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. 

• 

114 



9?~3507. 2872 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015L5 
La Tame:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-1246El 

Sample wt/vol: 30.245 (g/mL) G Lab File ID: >YB305 

Level: (low/med) LOW 

% Moisture: not dec.4.2 

Extraction: (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -

SONC 

pH:6.8 

Date Received: 11/08/91 

Date Extracted:11/14/91 

Date Analyzed: 12/13/91 

Dilution Factor: 1.00000 

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

108-95-2--------Phenol 
111-44-4--------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-o---------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 

120 

350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 

1700. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 
350. 

1700. 
350. 

1700. 
350. 
350. 
350. 

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 

1/87 Rev . 



07 !1 ·3507 ')873 ); I,,. -~ 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015L5 
La rame:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-1246El 

Sample wt/vol: 30.245 (g/mL) G Lab File ID: >YB305 

Level: ( low/med) LOW 

% Moisture: not dec.4.2 

Extraction: (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -

SONC 

pH:6.8 

Date Received: 11/08/91 

Date Extracted:11/14/91 

Date Analyzed: 12/13/91 

Dilution Factor: 1.00000 

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-oo-o--------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 

121 
L _ _____ _ __ _ 

1700. 
350. 

1700. 
1700. 

350. 
350. 
350. 
350. 
350. 

1700. 
1700. 

350. 
350. 
350. 

1700. 
350. 
350. 

31. 
350. 
350. 
350. 
690. 
350. 
350. 

34. 
23. 

350. 
350. 
350. 
350. 
350. 
350. 

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 
J 
u 
u 
u 
u 
u 
u 
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(1 7 1·1 ·iso1 781 ll }; ,J, I i!t~ l 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B015L5 
La. lame: BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 10 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.245 (g/mL) G 

Level: ( low/med) LOW 

% Moisture: not dec.4.2 

Extraction: (Sepf/Cont/Sonc) 

dee. -

SONC 

pH:6.8 GPC Cleanup: (Y/N) N 

Number TICs found: 22 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 92-1246El 

Lab File ID: >YB305 

Date Received: 11/08/91 

Date Extracted:11/14/91 

Date Analyzed: 12/13/91 

Dilution Factor: 1.00000 

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

RT EST. CONC. Q 

-=============== -------- ------------- ===~~ -------- -------------
1. Unknown 4.31 19000. JAB 'li:i,: .., 110123 . 
4. 
5. 6044719 
6. 
7. 629505 
8. 
9. 

10. 26730121 
11. 1560969 
12. 74645980 
13. 
14. 629629 
15. 
16. 
17. 55045073 
18. 
19. 
20. 
21. 
22. 126738 
23. 
24. 
25. 
26. 
27. 

2~. 
30. 

2-Hexanone, 5-methyl-
Unknown alkane 
Unknown 
Dodecane, 6-methyl-
Unknown alkane 
Tridecane = -

Unknown alkane 
Unknown 
Tridecane, 4-methyl-
Tridecane, 2-methyl-
Dodecane, 2,7,10-trimethyl-
Unknown 
Pentadecane 
Unknown alkane 
Unknown 
Dodecane, 2-methyl-8-propyl-
Unknown alkane 
Unknown alkane 
Unknown alkane 
Unknown alkane 
Phosphoric acid tributyl 

FORM I SV-TIC 

122 

est 

4.41 1700. JAB 
5.00 590. JAB 
5.33 590. J 
9.99 330. J 

11.39 1900. J 
12.06 2100. J 
12.52 570. J 
12.72 290. J 
13.56 320. J 
13.69 570. J 
14.07 3300. J 
14.41 530. J 
14.67 3100. J 
14.76 490. J 
15.95 440. J 
16.31 2900. J 
16.51 340. J 
17.30 1800. J 
18.72 290. J 
19.89 460. J 
21.14 930. J 

1/87 Rev. 



97113507 .. 2875 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015M9 
L~ Name:BATTELLE-PNL contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-1827El 

Sample wt/vol: 30. 08 (g/mL) G Lab File ID: >YB309 

Level: ( low/med) LOW 

% Moisture: not dec.2.1 

Extraction: (Sepf/Cont/Sonc) 

GPC Cleanup: (Y/N) N 

dee. -

SONC 

pH:7.5 

Date Received: 11/18/91 

Date Extracted:11/26/91 

Date Analyzed: 12/14/91 

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)rnethane_ 
120-83-2--------2,4-Dichlorophenol 
120-82-1-~------l,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 

134 

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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97 ~ 35071.J876 EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B015M9 
Li Name:BATTELLE-PNL Contract:-------

Lab Code: ------- Case No.: ------ SAS No.: ------ SDG No.: 10 

Matri x: (soil/water) SOIL Lab Sample ID: 92-1827El 

Sample wt/vol: 30. 08 (g/mL) G !,,ab File ID: >YB309 

Level: (low/med) LOW Date Received: 11/18/91 

% Mo i sture: not dec.2.1 

Extraction: (Sepf/Cont/Sonc) 

dee. -- Date Extracted:11/26/91 

SONC 

pH:7.5 

Date Analyzed: 12/14/91 

GPC Cleanup: (Y/N) N Dilution Factor: 1.00000 

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 
120-12-1--------Anthracene 
84-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-o--------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 

135 

1700. 
340. 

1700. 
1700. 

340. 
340. 
340. 
340. 
340. 

1700. 
1700. 

340. 
340. 
340. 

1700. 
340. 
340. 
540. 
340. 
340 . 
340. 
680. 
340. 
340. 

39. 
20. 

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

Q 

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

B 
u 
u 
u 
u 
u 
u 
JB 
J 
u 
u 
u 
u 
u 
u 
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I , r-•- '13507 °8.,7 ~1/1, \ . .,.(. /1 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET . 
TENTATIVELY IDENTIFIED COMPOUNDS 

B015M9 
L Name:BATTELLE-PNL Contract:-------

. . 

Lab Code: ------- Case No.: --~--- SAS No.: ------ SDG No. : . 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-1827El 

Sample wt/vol: 30.08 (g/mL) G Lab File ID: >YB309 

Level: (low/med) LOW Date Received: 11/18/91 

% Moisture: not dec.2.1 dee. -- Date Extracted:11/26/91 

Extraction: ( Sepf/Cont/Sonc) SONC Date Analyzed: 12/14/91 

GPC Cleanup: (Y/N) N pH:7.5 Dilution Factor: 1.00000 

CONCENTRATION UNITS: 
Number TICs found: 6 (ug/L or ug/Kg) ug/Kg 

. 
CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

================ -=========================== -------- ============= ------------- -----
~.t-2 1. Unknown 4.31 18000. JAg~ 

2. Unknown 4.40 1500. JA6 t.11 I J•l-

, . Unknown 4.98 620. JAB 
4. Unknown 5.30 350. JA 
5. Unknown 5.86 230. J 
6. Unknown 6.72 200. J 
7. ".1-: 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

! 
24. 
25. 
26. 
27 . 

. 
&. :J • 

30. 

FORM I SV-TIC 1/87 Rev. 
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97 ii :3507. 2878 

PCB/PESTICIDE ANALYSIS RESULTS 

SAMPLE ANALYSIS REPORTED 

Analysis of two, soil samples for pesticides and PCBs (Aroclors) by gas 
chromatography/electron capture detection (GC/ECO) is the subject of this 
report. 

SAMPLE DESCRIPTION AND PREPARATION 

Sample ID 

B015l5 
B015l5 Duplicate 
B015l5 MS 
B015L5 MSD 
Method Blank 
B015M9 
B015M9 Duplicate 
B015M9 MS 
B015M9 MSD 
Method Blank 

ACL Lab Number 

92-01246-P-l 
92-01246-P-lD 
92-01246-P-2 
92-01246-P-3 
92-01246-P-4 
92-01827-P-1 
92-01827-P-lD 
92-01827-P-2 
92-01827-P-3 
92--01827-P-4 

The samples were received in good condition on 10/23/91 and 11/18/91 
respectively. Extractions of both sample~ and spiked samples were performed. 

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

temperature 

ANALYSIS METHOD 

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

PNL-AL0-347. 
lab 302, 325 building 
Sonication, low level, soil 
4·C(+/-2°) 

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

Screening analysis was not performed on these samples because a screening 
instrument was not available, and the screen was not anticipated to be 
necessary. 
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97ij3507.2879 

QUALITY CONTROL 

In addition to the result forms (10) the QC features in the analytical 
procedure were followed as described. The following lists the attached CLP 
forms that relate to QC and summarizes the QC results. 

Form 

2F 

3F 

4C 

80 

SE 

9 

10 

Information 

Surrogate Recovery 

MS/MSO Recovery 

Method Blank Summary 

Evaluation Standards -

Retention Time Summary 

Standards Summary 

Identification Summary 

Comments 

Meets all Requirements . 

1 of 24 recoveries were outside 
control limits . RPO met all 
requirements. 

Meets all method blank 
requirements . 

Meets all requirements . 

Meets all requirements . 

%0 exceeded limits for one 
compound. 

Meets all requirements. 

Samples were extracted and analyzed within the required hold times . 

Note: (1) No action is required for recoveries or RPO's outside control 
limits reported on form 3F . 

(2) Due to current automation constraints, forms 8 and 9 are 
provided for the primary column only. The user of this data is 
instructed to refer to spreadsheets entitled "Rentention Time 
Determination Form" in place of the forms 8 and 9 for the 
confirmatory analysis. The spreadsheet is included in this package 
to assist in the confirmation of the reported results. 

(3} Holding time: The extraction holding time for soil/sediment of 
10 days was exceeded by 12 days for sample BOlSLS . 
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97ij3507 .. 2880 

Laboratory data is maintained in as follows: 

Activity LRB Number Page Number 

• GC/ECD injection log BNW-53202 67-68 

• Extraction bench sheet: filed with data in the ACL/ALO records center 

• GC/ECD hard copy data, sample report: filed with data in the ACL/ALO 
records center 

RESULTS 

As indicated on the attached 10 Forms the blanks and sample 8015M9 
contained no target compounds at levels above the contract required 
quantitation limit (CRQL) and are "Q" flagged accordingly. However, sample 
BOlSLS was found to contain Aroclor -1 254. 

Peak height, rather than peak area, was used to determine breakdown on 
the Eval B standard analyzed 12/07/91. This was done due to improper 
integration of the peak area by the HP3396A integrator. The IND A/8 standard 
analyzed on 12/07/91 had a o/..0 greater than 15% (18%) for DOD. However DOD was 
not found in any samples or blanks. = ·, 

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

"0" Flag 

u 

B 

X 

D 

E 

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 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. 
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1D EPA SAMPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I 
B015L5 I 

Lab Name: Battelle PNL Contract: ______ I 

Lab Code: PNL Case No.: SAS No.: SOG No.: 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-01246-P-l 

Sample wt/vol: 30.3 (g/mL) G Lab File ID: ------

Level: (low/med) LOW 

% Moisture: not dee. 4.0 dee. ----

Extraction: (SepF/Cont/Sonc) Sane 

GPC Cleanup: (Y/N) N pH: 6. 8 

Date Received: 10/23/91 

Date Extracted:11/14/91 

Date Analyzed: 12/07/91 

Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC ______ _ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH.~C-------
58-89-9---------gamma-BHC (Lindane) __ _ 
76-44-8---------Heptachlor ______ _ 
309-00-2--------Aldrin .,.....,,.--------1024-57-3-------Heptachlor epoxide_" __ _ 
959-98-8--------Endosulfan I ------60-57-1---------Dieldrin :--------72-55-9---------4,4'-DDE _______ _ 
72-20-8---------Endrin --------332 l 3 -65 -9 - - - - - -Endo sulfa n II 
72-54-8---------4,4'-DDD ------
1013-07-8-------Endosulf-an-s-ul-f~a-te ___ _ 
50-29-3---------4,4'-DDT ______ _ 
72-43-5---------Methoxychlor _____ _ 
53494-70-5------Endrin ketone ------5103-71-9-------alpha-Chlordane ____ _ 
5103-74-2-------gamma-Chlordane -----8001-35-2-------Toxaphene ______ _ 
12674-11-2------Arochlor-1016 
11104-28-2------Arochlor-1221 ------
11141-16-5------Arochlor-1232 _____ _ 
53469-21-9------Arochlor-1242 
12672-29-6------Arochlor-1248 ------
11097-69-1------Arochlor-1254 ------
11096-82-5------Arochlor-1260 _____ _ 

FORM I PEST 

150 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

16.0 
16.0 
16 .0 
16 .0 
16.0 
16.0 
16.0 
80 .0 
16.0 
80.0 
80 .0 

160.0 
80.0 
80.0 
80.0 
80.0 
80.0 

240.0 
160.0 

Q 

I 
IU 
IU 
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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97113507 .. 2882 
lD EPA SAMPLE NO . 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

B015M9 
D Name: Battelle PNL Contract: 

Lab Code: PNL Case No.: SAS No.: SDG No.: 10 

Matrix: (soil/water) SOIL Lab Sample ID: 92-01827-P-1 

Sample wt/vol: 30.1 (g/mL) G Lab File ID: 

Level: (low/med) LOW Date Received: 11/18/91 

% Moisture: not dee. 2.1 dee. ---- Date Extracted: 11/26/91 

Extraction: (SepF/Cont/Sonc) Sane Date Analyzed: 1/17/92 

GPC Cleanup: (Y/N) N pH:7.5 Dilution Factor: 1.00000 

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

319-84-6--------alpha-BHC _________ _ 
319-85-7--------beta-BHC -----------319-86-8--------delta-BHC -----,-----,,---------58 - 89 - 9 ~ - - - - - - - - gamma - B H C (Lindane) -----76-44-8---------Heptachlor _________ _ 
309-00-2--------Aldrin ------------1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1---------Dieldrin -----------72-55-9---------4, 4' -DDE 
72-20-8---------Endrin -----------
33213-65-9------Endosulfan II --------72 - 54 - 8 - - - - - - - - - 4, 4' - DD D -----------1013-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT -----------72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e _______ _ 
5103-71-9-------alpha-Chlordane -------5103-74-2-------gamma-Chlordane -------8001-35-2-------Toxaphene 
12674-11-2------Arochlor--1~0-1_6 _______ _ 
11104-28-2------Arochlor-1221 
11141-16-5------Arochlor-1232 _______ _ 
53469-21-9------Arochlor-1242 
12672-29-6------Arochlor-1248 _______ _ 

11097-69-1------Arochlor-1254 --------11096 - 82 - 5 - - - - - - Aro ch lo r - 1260 --------

I 
8. O I u 
8.0 IU 
8.0 IU 
8.0 IU 
8. O I u 
8. O I u 
8.0 U 
8.0 U 

16 .0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
80.0 U 
16.0 U 
80.0 U 
80.0 U 

160.0 U 
80.0 U 
80.0 U 
80.0 U 
80.0 U 
80.0 U 

160.0 U 
160.0 U 

Q 

. - - 1 

FORM I PEST 1/89 Rev . 
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- --
I Westlnghous9 ~~,j~Y / ~ l~CI~ CHAIN OF CUSTODY 

Company 
I 

Custody Form Initiator rY\, C.... \)Q"c. l~ ~ Project ' : 91-019 . .s 
Company Contact w.s. ThomQson hlephone ( 509) 376-2153 

ProjectOesignati~wsamplinglocations ZOU-OP- I Operable Unit Col!ection Date 11 • ~ -'\ \ 
~ u~q, . 

Boring: ~i6 IP57A :.2llo-~-119A c.J 1Ho,B-5oA TimeQqlQ 10',n l!)o ) , 
let Chest No. S\Y\ l- 4 i Field Logbook No. WIIC-H-ZaZ-J 

BIii of Lading/Airbill No. NIA Ofhite Property No. t1.Le 
Method of Shipment lland Carry 

Shipped to JZS eHL Labtmitccx !:J•Q Aceal 
Possible Sample Hazard\/Remarks No 1c..~1i:,i)!.:!~ic" ~ 1.:zc d~~:r=ll~S \ b~:l.!;i"d-~ dd~c.-¼A b=f h·cJd 
;.,,~¼vm(Y.°h.. /\\\ C."c...\1~q C.Le t ¼e~e ,c.mp.ltl c_\,,; 1lt'd. 

Sample Identification 

(D '60l5L 0 
\. \?.o \-,,.i. ~Is >!I 

. So, I · (Lf - "To~\ C.fl Fr~(. C.r"I Fetr0 Cn 
I I I ! I 

@ ~015L l 
1· \lo V\'\l.. • Clg~~ · Sc. 1 I · tLe - To~ \ c.\'\ I Fr<.~ C.~ F~~rc c.~ 

I I I ' I 

-~ ~\Slj 

I· !'lo Yni ~ Gjg~~ ·, C:Sc,,·( ·, C.1.P - "'"To·k. I C."' Fr(.c.. ~ F'--rro C.~ 
I I 

, 
' 

O Field Transfer of Cui.tody CHAIN OF POSSESSION (Sign and Print Names) 

Rtllnquished by: M. C.. d, )q Ji Received by : ~ . Ru~~ l "-l'S Date/Time: 

r'fi-:ftt-1./A/ ( • n - A 
~ >~ Q_~~~ ':-v-,v-) \\-S-C\\ ,,:,s-

Relinquished by: <.I ~ceived by : Date/Time: 

Relinquished by: Received by : Date/Time: 

Rtlinquhhed by: Received by: Date/Time: 

Final Sample Disposition 

Dlspos.l Method: Disposed by: Date/Time: . t ·~-~ ;-: . . . 

Comments: 
...... ~.-... ~ 

. ~ ';""~-~ ;."': ·~·····~ ·•- ··, .•· .... -'.:;,~~-~------ ·- -· . .~ .. --~· . .. . . ·'-?~ , -~.-J ,•r·-·: .. 

BD1;:oo2 



. . . . . . .. -· ·-·· --
97~3507 .. ')88~ 

@Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector LV. 5 ihu~lQ~ l . (Yl . C.. \)~':J }q S Date Sampled 11 -1.i •Clj I 
o•uo 13lo 

Time~ hours 
--

Company Contact W . '5. 'Tb:.·cfl~o"" Telephone { ~cZ:J l 3"'7G:,-~JS"3 

Sample Number and Type of Sample 
Type of Sample• Analysis R~uested Number Containers 

l~CIS'La 1· l:lo~• ClaH Sc,, I (.Le> - lc:,l~ I C." Fru. (" l='tae, C.I'\ 
~1Sl l \· llo ... 1- Gia,> So, l C.LP - ,~·h-1 (.,. ~ru. (..., Feffr.o LVI 
ll.t,is\..~ \ · \-:).Q Y\.J.. • G)oH Sc:,,·1 C.LD - To-h: l (.,. F,,,. r .... r:=,.,.,,_ ("' 

. , 
- i 

Field Information .. Sc.~Q}-t.. ~Q15LO ~\\e.<.~ ~""' 'c"""'.\..c.,l,t- ~lb-~- ~:t~~-
~l!:I~\<-\ ~ISL~ ¼. ~ISL'-\ (c, llts:;+5.~ ~ \.,u""--~l<L ~lb-~- Sb 4-
'Sc-..10:1~:a 5~~..,.-1- ~o - ~~- 1 

1 
1q1!. !Lt ~ R~LF5 

SpecialHandlingand/orStorage frll ~c.~~ls. Q,1"'C.l;:t:~t~ C!!,. C.Le lS~t.. Ls\,~s::hz"=t 
~~-k.~e~+Q~Lu,...~J ~lfQ')s_ ¼Qs:~ ~c..--~l<.S ~t.-,ll~d-
PossibleSampleHazards Ng c~,\,~lsz~l~S,~ Ot cbtll:!!•Cs\ \--ic:zei~d') ds,.~c.¾d ~~ h~~-
h <l J ~-~d {~ }4-v'v VV'I~ l-.\ • 

PART II: LABORATORY SECTION 

Received b~ . Q.___,~~-- ~ . R~Q.l"!.\\J~ 's. 
Tltle ("' . ._, ~'=S. 'SC. \ € ~-.i,1 ~, Date\\-S'-q_ ~ 

Analysis Required 

•indicate whether sample is soil, sludge, water, etc. 
••use back of page for additional information relative to sample location. ~-406(05"0) 

so1;.ooa 
-----------------

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



·-~ 

I 

l 

2UO-C::i-·•1 C.:A ;: L.AI~; ALO·001 

97 ~ :3501 ~ 2885 PROGRAM: 16772 
FILE CAT.:'-____ _ 

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

SAMPLE RECEIPT FORM 

Delivered by:~'\ ' C ' Dou E:: \ &,'S 
Received by: j . ~a~Q, \ "-1 S 

Date/Time: \\-S",C\ \ . \ \ ·. \S-

Customer Sample Number(s): ~Qf,5 LO l ~(p\~L-:L) \;><b\SL4 
ALO Sample Number(s): C\")... - 0 \ ?--0~ . 9-i. - O\~ 0::7:> 0. "'l..- 0 \ "'2_<::)4 

j ) 

1. Customer Chain-of-Custody Form: Present_/ __ Absent ___ _ 

2. Additiona l Shipping Forms (list): 
SAf<--

3. Custody Seals on Shipping and/or Sample Conta;ners and their Conditions. 

Present __ ✓ ___ Absent ___ _ 

If Present, Condition: \ ~T°P\ <::.~ ------------------
4. Sample Tag(s) ID Numbers If not Recorded on the Chain-of-Custody Record 

or on Sample v;al. 

Notes: ~ /Pt 

5. Condition of Shipping Container (l,e., broken container, dented, breached 
plastic bag, temperature of sample container as defined ,·n Section 3.0 in 
PNL-AL0-051, etc.) . · 

. ~~ ~ iZ- \ "-l C. C~ ""i"?I C-, -...,..,) , --n-\ I C. S.. C..(:) "-1 ~, R"'°" ,:;; 0 
It.:) (l,~ ~\ C)c:.,<:_ 

6. Condition of ~ample Vials. 
0\::::.. 

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

0\::-

8. Resolution of Problems or Discrepancies. 
C) 'F-

RETURN COHPLETED FORH TO PROJECT HAHAGER 

B01::.004 

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



: . .. , · .. 

• f CHAIN OF CUSTODY 

Custody Form Initiator u).S · :li!Dtxt (!{)r,J Projer.t ~: 91-019 

CompanyContact U. S. Thompson Telephone (509) 376-2153 

Project Designation/Sampling Locations 200-RP- l Ope rah le Un it Collection Date II I fo 19/ 
_B_o_ri_n __ g:_2---"lb-;;...._~~-.... 50~B~-------------- Ti nc: JI lf4 J O] 32. 
let Chest No. fJ- SM L 3 c:J Field Logbook No. WHC-fl-385-12 

Bill of Lading/Airbill No. _11_/A ________________ Ofhite Property No. _tl.;../A _____ _ 

Method of Shipment __ lla_n_d_Ca_r_r-"-y ________________________ _ 

Shippedto 325 Ptll Laboratory (JOO l\r<!a) Atfo: D1ArJE:: 8ello+a.t--tti (lo-2tZfe) 
PossibleSample_Hazards/Remarks ~O/r1tph -ff../ I:, Radioac.tro-~ .. ~~ j Ehm<jit~Z (4 

0 W 'ta.f) G\ cw_~ , 1,CCQ.J\/, f1D C;J\_O/Y\6-
0

\ Cu 1' 0-~l A;fv U)1tu('~ , 
wttiJ d UHS(Yu~ff - /Cu;mp~~'efrit~f.6A oJu..tud. Q;n~ St.J W 

X:>0 I ':>l ':5 (!_, LP. 
1~1c._e~ I"- l:Z5 ml·, a,rn bee 51a.ss ·) Soi \j CL.P

\ 'iC 95() ml·, a, nili r q'f\ \1\ 1 S«~\ ( 'I, h;ll) ~...r:...=..~rvu~· -:;:_V!.:::O::.!.:'A4---J-::;.;::.!..L..L::::.~~...;,.---

® 

D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names> 

Relinquished by: ll.) -S. 7nom pS<m Date/Time: 

Relinquished by: Reuived by : Date/Time: 

Relinquished by: Received by : Date/Time: 

Final Sample Disposit ion 

Disposal Method: Disposed by: 

Comm~nts: 

B01~005 



{!) 

@ 

97 ~ :3507 .. 2887 
@Westinghouse 

Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector IJJS. T~m'PSEJ :rb . \-(o~ Date Sampled ,,,L~ /~, Time ~ houn 

Company Contact Tell!phonl' ( '5C(/ lJ7tz-21S1 07~-Z... . S ) 11 t,j'.}1 !2:::!:'-
r 

Sample Number and Typl' of Sample 
Type of Sampll!• Anaty,i, Requestl!d Number Containen 

~,e:;, c::., H' I -x:;rn\ . , n rn\.v ,- n- 111 <;' <r,, \ . ('( (J Vf'I~ 

\ V Qt:./l ,., o1 • i:, r,,;/.., ,.-",,/ ,., , s;_~,7 • ('I£ _,\,,.>"Yf, -vo,q. /Jo- R:A roe 
Pu Vi~<I-

·-a / / - ., ., 
1::7 'i Un ,.. tJ 11,..... j ,.p,, (1/.1~ I ,. A I I .,.;:,bu__,. (1 /?- VO~ 

/ 
., ./ ,I 

/ 

/ 
/ 

7 
/ 

7 
/ 

/ 

/ 
/ 

,,,/ 

/ 
/ 

/ 
/ /J1m: b Jl'ltUc B~t= ~ rro 

✓ ('[g-z/U) / 

.... / 
/ ; 

Field Information .. 1 1.(tJ.a:J.~ {))Jf)ptYt.1. 200- Be.-L Rr.LPS(kl/l~). 1· fXJ,t.1,J(,,.,JJ 21'1-~~. 

Special Handling and/or Storage KeRp {)[I m<j:rf-&i ,~ b t_llui'« · A<.< ~ 0 C!../.:1! 
~ c,-.. l.:.../.P...1.._ - 1·z '> ,,.J, : '57.;~::.J. .. /_1..,'!.,,;:. - f..<;o 

:it I 
~ r . - ; . 

Possible Sample Hazard, in f-r n ri r ,Vl r ri 11.P AIH P · d!-? ;/'1 n lfYl fLO.d...uJ O...~ 
, J 1n-ro i. ~ , 71 ,, (I )1 0/YIA i r-11 () Pi ,,; A ,. ,, 11, 1 11n rR n () T , r1 £~ Ji, I'\ mrl - !Jui d 

J, ,Dd r M 1rtJ... 1 UY\1..tJM t;., . 0 u 
I) PART II : LABORATORY SECTION 

Received by Title Oate 

Analysis Required 

•1ndlcatewhl!thl'nample 1, ,oil, studg@. wlltl!r. etc. 
••use back of page for additional information rl!la1ive to ,ample location . 

B01.:006 



Westinghous~ a ....... ,.,.. ... , 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator W. S 7"h om p~cn Pro .ier.t , : 91-019 

CompanyContact II. S. Thor:1pson Telephone (509) 376-2-153 

Project Designation/Sampling Locations 200-RP- l Operable Unit Collection Date \ l / lo /C, I 
_e_o_ri_n ___ g_: ~_lb __ -___ B....;-....;S--O=A..,__ ______________ T f n«? :_D 4Y ~ ! 1 ~ 2 
Ice Chest No. ~,lle. cW-# 5"1\.1( 3 9 -#2 -lClduv.rf':rt.JJ4L Field Logbook No. WlfC-fl-305-12 

lo~ 
8111 or Lading/Airbill No. _11._/A _________________ Ofhite P_roperty No. _....;tl...,/A _____ _ 

Shipped to 325 Prtl labor-a tory ( 300 l\r«?a) 

Possi~I e Sample Ha zard~~emarks _.S;..._.)a....,..'l)J<...Ll.,IJ.,,,,_Q'-""ets..;:;;;;-tL~{ ~~LL.l,..._J...loJ,......,....._."""""':::....::.'--'-.--=>'"'--...... ""'"""~~~----

0 Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Relinquished by: W S .711.iJ,,,r.,F~ Received by: C) ~ ~, )...).S, Date/Time: 

\\-~-C\\ \\ '. SC, 
Date/Time : 

Relinquished by: Received by : Date/Time: 

Relinquished by: Received by: Date/Time : 

Final Sample Disposition 

Disposal Method : Disposed by: Date/Time: 

Comments: 

A0 6000°407 ( 12/90) 

B01~07 



l ___ _ 

CD 
© 

97~3507_.2889 
@Westlnghousa 

Hanford company SAMPLE ANALYSIS REQUEST 

P:ART I: FIELD SECTION ·--
Collector tllS lhcm~:iJQ)'l' :s{42 8Cz8t1.'-' Date Sampled I I /lo/Cf I '""--

Time,ill:lLhour1 

Company Contact I!) .<; . -nu:n:~ftl~ Telephone 15'2~ I 32b- Z,I s-3 

Sample Number and Type of Sample 
Type of Sample" Analysis RequeHed Number Container1 

f-:()\'SL ~ \ v 1 ., "\"",'\ \ • n rn of' r o le Vi\ Sbi I t'U· - TC'l.,-A L C- r-J . r-r-,,_~ CrJ · r,_,,,.-,_,.. ~ f-,; AA /,clJA, """-

P-1'\ \'? T" -==1 )( I r<V'l m I. •r,/ l'l "1;" • 1,~;hL• 'c.L~-
NO~ S01 l-t>11 Tc.•f'i ToT"""-

7 
UP.A..,,""" . ., 

..... ..,, ' , , -,-
I\ J 

, .. .. 1.,·,v) H!.(:,:;<.. ,.., ) ~ .., ...... .., 
/ 

/ 
/ 

7 
/ 

/ 
/ 

./ .,. 
~ ,, 

./ 
/ 

/ 
/ 

7 
/ 

/ 
. ' ./ A-11-n ' _] i M N11 /'.) /21 n f 

/ ; 

~7-"I PNL ' 

Field Information.. S:M:i~~,I) ttJJ./.fJ(l.J- z.1x2-NJ. L e.r,tf=s (TllfJ. z X P;!2n ~ A 2 lilz-!3 - !ia:!1. 

S:a.nv,J.L .L l 1 s ca.au Cl ~tu><. S:v<':.i. -'S4.L!.# -JI z 0 ::zlCvt.Aa.d.u a~~ . 
VJ .11 •,,J, tJ,YiJ / (J,; O }1 ~ . A 1-. JJA tJndiC£dP,l ,,-n/./J . ./21/,,/ 1/J~1d3, 

Special Handling and/or Storage(} Ki, n Anm1 HM l 'ju ;/;~j • 
4U.. n Ali'" ,J,,;,J ,/J ;. 1 /J. V . 

Possible Sample Hazards .J/7 IV (1 PH ./Y1;U e.u ii n,,,✓,/1 Ji/) i,1,Yi.J.e.td:JJ lUCll1 ?,:, , 1 ~ 
/ ./Yf A"h J 1,,,,,. 11-,, -t... • . G M..1 dP -# I 0 RI) /'f i ,~ ~ . ~ru'l'k.ill Ji '7 C-4 
~(l/1 LJ, fl 1'17~ Li) ,, 1f.-hJ )• ..,2.() n~I:' . /.JI _...__- ' 

PI\RT II : lABORATORY SECTION 

Received~ . () _t\.C\-._. ~ Title S,r . '<_ C -SC..\ ~\-l\\~ \ Date \ \ - ca -Q_ ~ <:> . 
An•ly,is R•q2d ~~~ <::.:.w 

•tndicate wheth•r umpl• ii ioil, \lungP . w'1t•• . •tc . 
.. Use back of page for additional inform;ition rPl;irivP ,,, , ,,mn'• ,,.,,.•:on 

ao1.=oo8 



• Westinghouse ~J1'f\ 07 ?8 
Company ..- / '• 1 .,. \\.. 

~o CHAIN OF CUSTODY 

-
Custody Form Initiator l)J. CS . In O'<'n Q'::>C () Projr.ct 1:1: 91-019 

Company Contact Ii. S. Tho111~son Telephone {509} 376-2153 

Project Designation/Sampling Locations 200-nP-1 0Qerable _ Unit Collection Date 11l~l:il 
Sorin~: dl~-5-:;QA- ' Tine II :t~ 

Ice Chest No. ·S .. M( 32 Field Logbook No. UHC-385-12 

Bill of Lading/Airbill No. N/A Offsite Property No. II/A 

Method of Shipment Hand Carrl:'. 

Shipped to 329 PHL Laboratory ' fJ;,TN: Nal\.'L~ ~f\Jk:!Q~i::. (lo-~7D(J I 

Pouible Sample Hazards/Remarks S.AN~!,.l= !S (2A D 10 AC-,,£ . ND (:_ µ t,...,._,, I (.A-L,. H 8 :C:et::0.S 
l t-J f) I '18 "'Ti:: D IJ)IT~ ~!ELD 1 ~S-Ct;'.uMEN~ , tEEf? $AMQL!;' CJ-UU,En 

Sample ldenti fication 

(D BQ l '5 L 5 '2 C 11v(,Lt.->J 
I) \Eq)ro\ (balf-£. )l\j') 'bless) Sc:,i \ .) C..L P- IQif\l EH PHA) Tulqt &Q\ri, Grn:,lS'rczo 

Cs,~:z~D~,Q~ t\~ ~~!s;i ~ ~(1~.~AEA) 
I 

/ 
/ 

/ 
/ 

/ , 

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

~shed by: c.U-S. Toom p~ 
R~~Z7wiu/ 

Date/Time: 

.d.L,I j I. iii D,,, A A/"M J ,,frf1r 11 ; -;}_J;f 

Relinqui~ by: / Received by : I I 

Date/Tit4ie: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time : 

Final Sample Disposition 

Disposal Method : Disposed by: Date/Time: 

Comments: 

A-6000-407 (12/90) 

B01;:o09 



.....------ - - - - - - -

97113507 .. 2891 
@ Westlngt,cusa 

Hanford COmpany I SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Coll•«•• I !.1 · '> · i!f;~ 6 Kc.":f= . Datt Sampled l!l{g_lq_l Time ~houn 

hltphont I !2'2~ l:32~-2( S":!2 Company Contact ~ ~ 

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

(D (2,(')l"'°il l=°i I"- /('J()(),..,.j. ri P, AA. i 4-il.., · (1, f)_ '7, ·rA<- ALPHA -r.,'7"~ l".t"r-'4' ~ .)r-qc, Cs,n. 
I J , , 

(\.., K,1,..,,.,,_ 1l{bl, A~) 
, 

. ,.., . "', .... .J , 

/ 
/ ., 

, 
, 

/ 

/ 

, , 
/ 

/, 

/ 
,../ ' 

/ 
/ 

/ 
/ 

/ i1 ,~,, : I l(lJYI.CLf l() <..117) 7<!1-L ., 

/ (.l&-,j '?Oto )UV 

/ - , 

. , / 
/ . , 

Fleld Information•• ~pa ~ ;)o_o -- l3.P- t. Rr !_r::s. 2.lfa-6- 506, DJr,qg.. 
t 

Special Handling and/or Storage 7w.p W} /1:).y:;.0.. ~ Jui.b_jl 

Pouible Sample Hazard~ /)24:1::<¢, (/) £cut..uQ~ · 7Zb C/V~-rl<.L.Ca...l__ 
c-A._a,,,, ii }, J (./1,{ AL(' Ii+ I ti Au ,.Jv1 /YI/I - _;1 1 ~ Hf fu•j /'I J /JI ·1 ht u l?-"K i'- .J-:. 

(} r I (c,(. 1,.,t.../1:. 11-->----
- PART II : LABORATORY SECTION 

Received by /Y} ✓,,. ft_ - {A/I Title S-✓ Ue. I, ~t!.r; X Date II {~/°l ( 
( 

Analysis Required 

•indicate whether sample is soil , sludge . watl"r . '!!C. 

••use back of page for additional inform~,;,,,.• •1:\11111' •,:, ~;imr,I• '"( .it inn A-5000-40, (OSltOI 

Bo1=010 1 

~----------------------------~I ----------------



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

. 1 l I I , , 
Westinghouse' Hanford 
Company 

CHAIN OF CUSTODY 

CustodyFormtnitiator {l) .S. Thompson Pro.1er:t , : 91-019 

CompanyContact II. S. Thor.ipson Telephone(509) 376-2153 

Project Designation/Sampling Locations 200-nP- l Operab re- Unit Collection Date II /7 /q I 
_B_o_ri_n __ g:_2_/fo.-_~ __ -4...:.=3.;...A ______________ Tine: 1405 

Ice Chest No. 5M l 10) Field Logbook No. WHC-rl-385-lZ 

Bill of Lading/Airbill No . ......a.;11.a../..;.A _________________ Ofhite Property No. ----"tl'"""/""'A ___ _ 

Method of Shipment _ __;,l;::la::,:n~rl_C::.;a::.;r~r.t.y ___________________________ _ 

Shipped to __;J:.:2:.:5:....:..P.:.:.Nl::....:::::.::.=..:..::.:;~~.::.;;.;,;_,;.:.:...::.=..!.-------------,,--...:....----------

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Namu) 

Date/Time: 

\ \- -<; \ \ ·• 5" 
Date/Time: 

Relinquished by: Received by : Date/Time: 

Receiv-,d by : Date/T ime : 

Final Sample Disposition 

Disposal Method : Disposed by: Date/Time : 

Comments: 

A-6000..-07 ( 12/90) 

Bo1;:o11 



. •.. .. -· . 
97~3507 .. 2893 

@Westlngt,cusa 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector W- S- ThomoSCnS ~ )-/~cu, Date Sampled /I h /91 Time /l/OJ hours 
~/ 

Telephone tP?id \. ~7J,-2/'5_1-CompanyContact l.U. - s. ThamoSZJn ..-

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

- ,., 
(j) Pl)J6l '} I 12nn1/. • fJ. ll'l<;~ • <:::Ai I/. (I I p - ~t 1.J/1, J/} M ~A, .•IY.?"'- a,. /1 _., ~d. _, , liil'TOI 

✓ JJ ✓ I () J / {J / t1 

' / 
/ 

7 
/ 

/ 
/ 

/ 
/ 

V 
/ 

/ 
/ 

/ 
/ 

/ . 
/ 

... / 
/ 

Field Information•• ~A ffl-t d I _/l/ ",,, ri .>-,M, /-,, ? ~ -AfJ-1 ~~? -~ Rrfq. 
2 lb- 13-4 <-A 1D,/)r; i'l-1. 7 

'V 

Special Handling and/or Storage ~¥J M~ C /y_ t.tut. 
Poulblt Sample Hazards '-J7 Q J7 ~ (JJ)}l l ,n,-t{ 17 ll:t7 t/.. ,,~61 /)a_,?'d- ju, td j,__dd' 
~,r,,.Ld.i v 

PART II: LABOR.A TORY SECTION 

Received~ . \>.~-..~--~ Title ~,r_ ~~s SC. I ,i=: t-..1\\'S\ Datt\ \- 8 -9 \ 
1.....,.::)- -. -\'J~~ c::. "-1 Analysis Required 

•indicate whether sample is soil, sludge, water. tl!tc. 
••use back of page for additional information ref;uive to umpltl! tout ion A-6000-.105 101/t01 

BO:L:012 

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



9i ~ .3507. 289l\ 

SAMPLE RECEIRI FORM 

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

Delivered by: '..J-JE.,,..H) "'../ T'-' ()\·-" ~~~ Date/Time: \ \ - ~ -C\ \ 

Received by: 0 · 1AQr) f ,r:\\f\'\-\½ \ ,,·, \\C~ )\J11 \'.:i 
I 

:~uitbmef -~ Hame.·:·or~_Project: -:;>._c::ia S)~ - \ ,~s 'K.. ')., l ~ 

Customer Sample Number(s): t\D15 J.-. 5 . \~0 ,.:; K i__\ KD\5 SO 60\5).._-i 
I 

ALO Sample Number(s):q:L-O\'")_l-\-~ 
1 

C,"J--0\'"J....41" ;;--:i...-G\;...4-~ 19"')..-0\"::l41 

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

2. Additional Shipping Forms (1 ist): K")\2.._ 
1 

~ 0;~ 

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

Present __ X..__ __ Absent ___ _ 

4. Sample Tag(s) IO 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 in Section 3.0 in 
PNL-AL0-051, etc.) ,;) c,e '! ii " 

6. Condition of Sample Vials. cy::...cc\ 

7. Verification of Agreem~nt or Nonagreement of Information on Receiving 
Documents . ~ C cc\ 

8. Resolution of Problems or Discrepancies . 1cn c\___ 

RETURN COMPLETED FORM TO PROJECT MANAGER 

B01.:013 



\ 

_.,.. ___ ,_.,.,.,._,,------,.--... ----
97113507 ~ 2895 

SAMPLE RECEIPT FORM 

Delivered by : 1Jci1Jf +h,".'. 11 ,,,.;z,, Date/Time: 
I 

Received by: N&1v1c1' kV'((14i?f~ 

e'.UO-ci-'• 1 UA Fi.Ai~: AL.O-001 
PROGRAM: 16772 
FILE CAT.:. _____ _ 
PNL-AL0-051, Rev. 0 
Exhibit 1 
Page 1 of 1 

Customer Sample Number( s) : _ _.f<-i....i..,O_._I $.....,.[,_$.._ ____________ _ 

ALO Sample Number( s) : __ 9.._'l.-._•--i.oCZ:;_...!'3,__.'f_,(;,"----------------

1. Customer Chain-of-Custody Form: Present_.,...,Y_ Absent ___ _ 

2. Additional Shi~ping Forms (list): 
.sAI<, {,\Sf< 

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

Present __ X'---- Absent ___ _ 

If Present, Condition: _ __..,.1
1 

£"-+<1-1±...:.«;::.i'-=-t..i..... ___________ _ 

4. Sample Tag(s) 10 Numbers if not Recorded on the Chain-of-Custody Record 
or on Sample Vial. 

Notes: ,-IA 

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.) (7\(.. 

6. Condition of Sample Vials. 

0~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. Ok. 

8. Resolution of Problems or Discrepancies. 

Na (\.e, 

RETURN COHPLETED FORH TO PROJECT HAHAGER 



t1; u ·zc:n-, ?OCI i' 
~ /J ii '""'·"-'' .,.11..., ... ., ,, 

Westinghouse Hanford CHAIN OF CUSTODY 
Company 

Custody Form Initiator ffi, C.. , 'Jq,~\g ~ Pro,lec:t f: 91-019 

Company Contact II. s. Thor.12son T l!lephone ( 509) 376-2153 
-

Collection Date ll-1-~I• ll•l(-CJ( Project Designation/Sampling Location\ 200-nr-1 Operable Unit 
I 

Boring: i \~- e, - ~q S Tin!!: }013 • 0'1l~ 
pile f- /._ ~,;. -#~-:J.. 

I 
Ice Chest No. Field Logbook No. WHC-11-385-12 

Bill of Lading/Airbill No. II/A Ofhite Property No. ti/A 

Method of Shipment Hand Carry 

Shipped to 325 PNL Laboratory (300 /\rca) 

Possible Sample Hazards/Remarks No c..\•~ .. w"~C. l o,r ~d,c /o:i'~'" I bc.-z.cvrh C'tt. -k~-kd • 
A\\ C.11\9\'i)sS. C..LP- ~U. ':5.\-..-k.l'f'6-I\- 0~ W.....\... ?(e~x ¼.t'{? ½"'-'~I.e. c.'h,1 led. 

Sample Identification 

(!l ~otsvno 
\· !'l.O ~. C, \gs~; Sc.; I ·, c..LP -TQ~I c.V\ l Fr t. I{_ C. 111 i:~!:!ll C.n 

I I I 

Cg) ~\SM'l. 

\' llo ~ · Gl5')'>" Su; l . C.LP - 'ia~I C.V\
1 

Fr,c: c:~ ~'!_fO (I,\ 
~ ' I I I 

: 

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Nam@1) 

Relinquished by: t"'.C... \Jo~ l, Received by : -J. \~~«.~ 1"-.\~') Date/Time: \C: S:S' 
In ~7f.t:lA/ c_ . 'u // . ) ~. - \) --f, "' --- \ \ \ "L -C', \ 

~..__.,) '--'\... ., ,\. '""'-·-"- , 
Relinquished by: V \~eceived by : Date/Time : 

Relinquiihed by: .Received by : Date/Time : 

Relinquished by: Receivl!d by : Date/Time: 

Final Silmple Oiiposition 

Dispoial Method : OiipoiP.d by : Date/Time: 

Comments: 

A-6000·•0 7 ( 1 l/901 

B01.;<)15 



I 
n7 11·i507 Z8tl? ~} i ,J "' .,I,\ 

@ Westinghouse SAMPLE ANALYSIS REQUEST Hanford Company 

PART I: FIELD SECTION ,, .. ,, .. ,ti 04i IS I 
I 

Collector::!. ~C.!::l 3". ~ ... 1,~ . ,~ - 'D.:,..,:~19:3 . Date Sampled / (-%-er I Time/~ houri 
c I 

Telephone ( .509 l J7b ·~IS-?. Company Contact W. S • ~__.,~,c"' 

Sample Number and Type of Sample 
Type of Sample' Analysis Requested Number Container, 

\?:,01sMo I · llO n-...i..· Gla,J 3"'. I C.l.P - ;-,,,4,. I CN F=°r<.e. C.N F~n-o Ctv 
P-.t, I ~ M 'l I• l 'l.o"""' ~ G le-.'!,) <;, .• ( ('11.,P - 7.,.i.,. \ C.N Frtc. c rv' ~V'rT> c,.J 

I I I 

, , 

Field Information•• ~~t2ls: call"~M ~0""' Qc>'M..hale.. ~lb·~ -½'1~ 
. 

~u~~c+ l~ 
6~ ~CO-~~ -I IC~}; 'l Rr.LF~. 

Special Handling and/or Storage A\\ C.C:9~:p<.~ e..i..e ~ gt~ ::ic.alp~ !:.hi 11,e/ 

Possible Sample Hazards No C,,htm; cc. ( or: r~d;'--lo1:cc I bsJ.ov-ds. d o.-k'--kA. lAA~~ 

hc.i:d. bq_!d ·\:.· aid I b ~-+rv ~~"I i-.s · 

PART II : LABORATORY SECTION 

Received b~ . v -<: C" -:__~ '"""" '-'-"'" ,.._ TitleS (' . \lbS ~ : I~ 'I--\\\~ Date\~-\ '1.-c;_ ~ 
An I . R l_r-

• Y1•s equired 7"°C:~L C "-J 

•tndlcate wh"her sample is soil, sludge, water . P.tc . 
.. Use back of page for additional information rel.1tive to sampf,. loc;ition 

BOL:01.6 



V 

_ .,, 

;,::1.;J-;;,,, . , ~ -"' ,. -_,•.\ri: i,:...U-001 
PROGRAM: 16772 

97~3507 .. 2898 FILE CAT.:. _____ _ 

/ 
SAMPLE RECEIPT -FORM 

PNL-AL0-051, Rev. 0 
Exhibit 1 
Pagel of 1 /. 

Delivered by: M~ 'i\" D0. ~ ~'-- ~- Date/Time: \ \ -\ 2.- -S \. 

Rece1 ved by: ,J . (<. C \2-.,\?., 1" 1 » 
\o· - -.:::i ~ 

PY'.~§..i#!n~:~:~~~nKPfAj~~,~: ·;:).nC', ~ 0 - I 7F1"':.-+-=- 7)._ I!.. '- ~ 
Customer Samp 1 e Number ( s) : ...:.;:f";...01.;.-~\ ;;;;S:.....;.l--....;':....;;.O ____ ___;G_'"'>;..1{;...·..;.\...;:'.:>;.._t-_,_L-_. ___ _ 

C ......, ,....._ \1...' / (. ~\ )_ -(; \ ~+ C:, -::::z_ ALO Samp 1 e Number( s) : __ .;..\_ ✓-.;..-_'- ·_,, _,._...,... __ • ____ ....;.. ______ 1 __ _ 

1. Customer Chain-of-Custody Form: Present __ _ 

2. Additional Ship~ing Forms (list): 
~P\ \"'-... 

Absent ___ _ 

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

Present ___ ✓ __ Absent ____ _ 

If Present, Cond tt ion: _ __,_\ _"-'...;\~Tf:'..__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 con~~iner as defined jn Section 3.0 in 
PNL-AL0-051, etc.) ... ·,.,..a.. · I J 

c, 'f:::.... L~ --~ A 17'.:. ',._ ' "-\ <:.. u~ ,-;v. '7 '-'-' i ~ 1-4-
,c. c;_ I"', ~ --- C (" 6. Condition of Sample Vials. -

c k_ 

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

,,.::, \ <.... 

8. Resolution of Problems or Discrepancies. 
O~-

RETURN COMPLETED FORM TO PROJECT HANAGER 

B01:017 

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



1, 

Westinghouse f,4 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator -'--m ___ ._C.;;;..' _. _<\);;;._1:1_v_,,::S,..;.)...;~..;;;;l-'-------------- Pro ,ier.t f: 91-019 

Company Contact ll. S. Thor:,pson Telephone (509) 376-2153 

Project Designation/Sampling Locatiom 200-nP-1 Ope rah te UnH Collection Date / I - I). -9 ( 
Boring: .21~-~-SOA .i ~llo - ~- Lf3A Tine: 103"1 131""1 

Ice Chest No. PAc.€/k5-;;-·_ ;)J Field Logbook No. UIIC-11-385-12 

Bill of Lading/Airbill No. II/A Ofhite Property No. ---'11.a..;/A _____ _ 

Method of Shipment __ H;.;;a.;..;.nd;.;....;C;.;;a;.;.r.;..ry~-------------------------

Shipped to 325 PNL Laboratory ( 300 Area) 

PouibleSampleHazards/Remarks /vo c_~..,...,c4 I or {c.d;olc;~1~.o; I hc;u-.-d~ de.\tc.t<J 
Al 1c--.ql-po C..1..r(~<.~ st.;l'r\c. .. \.c~ Ula.,-\:._) "'Kl!((' Sc-.pfe) c~.l/d'' 

~ Field Transfer of Custody 

Relinquished by: m. C.. 

Relinquished by: 

Comments: 

Sample Iden ti lication 

CHAIN OF POSSESSION 

Received by: l U S T/7.:.,,r-[>ft"-::j 

.::?a ~-if.U .,J I ~ 

Receiv'!d by : 
-I 

Final Sample- Disposi tion 

Disposed by : 

ao1=018 

(Sign and Print Names) 

Date/Time: 

Date/Time : 

Date/Time: 

Date/Time: 

Date/Time: 



I 
97~3507 .. 2900 

@ Westinghouse 
Hanford ~mpany SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Coll•ctor Lv. 11,o~o!:l, ()'\, 1DcH/; lo 
1 

j ; l~c .... 1 :i. -"=.-1,~ Oat, Sampled lt-1i-'ll Tim, Jo3, houn 

Company Contact Lv. 5. i'\.,c,..,~.X,""' T,lephon! ! s:o<t ]3'lb-~t53 
I 31'"t 

Sample Number and Type of Sample 
Type ol Samp1,• Analysis R,qu,u,d Number Containen 

~OIS"~t,, ,. llo~- Cl<n> So,·/ CL<>- 7),1....1 CN Fne. CtV Fr!-., CN 

~Ol'S'Y'f'\ \-t I• l'.ln ...... ~ • G la.>:1 'Sc.,, I r, P - To-h:. I CiV F,,c. Cf,) fu.v. CJ,.I 

' "'-----
r-----.... 
~ 
~ 
~ 

I"--.. 
~ 
~ 

'f'-._ 

"'--
"' "' "' "-

"' ., ' ' .... 
Fi•ld Information .. s4~~ io1Srt\lc, s:s-11!:<..~ s+- clt/.,Q-S - ~o A g.,J ~,~,5. 'oQl5~ ~l~drJ c.t 
Q,11,.-B,~31\, ~'~pkl ~ -~~---4- 2Qo-f;P-I (1c~k. .2,!:t ') rzrb=~ 

Sp•cial Handling and/or Storage" \< !~ ;:?<:. """"{'/f) '\.:, ll~d ~ AH c~" l:µ<-l C.Lf (_ ~c.~ 

S.J....-k!::!:li:~ ~ '2i w!ii,.. ~ ~ 
I 

Possibl• Sample Hazards Nu (ht'-"'•~!, I t ·-1' ri:.tl. ~lo~,~-- I h~-,_a.,d~ d '-tt.r.~d . 

P.I\RT II : LABORATORY SECTION 

R•c•iv•~ -0 . ..D JJ ....... • ;:-...._ Title S {" . ~~s sc.,'=~"~ Oat•\\-\?:,-~ 1 
Analysis R~d ra ~ L c~, 

•tndicat@whether sampl@ is soil, sludge. wat!r. '!IC . 

.. Use back-of page for additional information r .. 1,,rive ro ~ampl'" location A-6000,405 (05M) 

I 

I 

\ 

I 
I 



V , . 
SAMPLE RECEIPT fORH 

i::~U-::..-·- l UA 1-'LAN: ALO•001 
PROGRAM: 16772 
FILE CAT.: -------PNL-AL0-051, Rev. 0 

Exhibit 1 
Page 1 of 1 

Delivered by: w • 71--\-DM fl<;Q\J 

Received by: ~ . e_a ~Q;, l "--l;> 
:cuS:t:amaiF11iiile.IBiIT-Pfci'~ec.t;: :J.ao '($, f'. - I 

Date/Time: \ \- \ ~.-9, 

.... - ~-- --··-~ .... ,. •~·'&' ·i.l ....... .J .. ~,. - .... 

Customer Sample Number( s) :~~~¢~\~S"~~.....:...::..Gi!-__ R~¢~.:.\ _;;,:..;t--~, _4..__ ____ _ 
ALO Samp 1 e Number( s) : _0_\:....-:L--=.._-_0.::::::...\:....':::.;::;_\:...:0~ ___ 9 ____ 2._-___,;0;...._\ .;:;;:::,::__\_\ __ _ 

1. Customer Chain-of-Custody Form: 

2. Additional Shipping Forms (list): 

-s~·f'.'.-

Present ~ . Absent. ___ _ 

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

Present ._,,,,,- Absent ____ _ 

If Present, Condition: __ \ _\....l_'"ffi_, __ c:.._, ___________ _ 
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record 

or on Sample Vial. 

Notes: 0~ 

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.) ~P.~(<._ l\....l ' CU\....l.P.,C, ..__-..i\~ 

OK. (_ -<rzP\C~ ~""' O<)c_ 
6. Condition of Sample .Vials. 

0~ 
7. Verification of Agreement or Nonagreement of Information on Receiving 

Documents. 
OK 

8. Resolution of Problems or Discrepancies. 
0\c_ 

RETURN COHPLETED FORH TO PROJECT HAHAGER 

Bo1:;o20 

• 



------- --:---
./ j I 

Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

C~ dy Form Initiator W. S. "T'nc,""' ~5C>v'I 

Company Contact U. S. Thor.ipson 

Project OesignationJSampling Locations 200-RP- l 0perab 1 e Unit 

Boring: ~llp- ~-~q €, 

Ice Chest No. SML IO~) 

Bill of Lading/Airbill No. __ 11.:../~A _________________ _ 

Pro,ier.t !: 91-019 

Telephone (509) 376-2153 

Collection Cate / 1 - 1'1 -9 I 

TinC!: l ½ O{o 

Field Logbook No. \.IHC-ll-3fl5-12 

Ofhite Property No. _PI_/_A ___ _ 

Method of Shipment _.....;.H.;..;;a;..;.;n..;.;d_C.;;;..a;;.;r_r_.y ___________________________ _ 

Shipped to 325 Pfll laboratory ( 300 J\rca) 

Possible Sample Hazards/Remarks Sc.~~\c... i ~ (c.c::\. o g c:.1-) ~ • 
"v I \ I ,•· " l ., nee(> 5c.,..~,1...C,n1l\(a tl-ll ens pd C.LP . 

Sample ldentilication 

(Sign and Print Names) 

Date/Time: 

Received by : Date/Time: 

Relinquished by: Date/Time: 

Final Sample Disposition 

Disposal Method : Date/Time: 

Comments: 

. . ,,..,..,...,..,~,.,_ .... 

B01::021 . 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 

Cl. . dyFormlnitiator w. ~- Thc.,~pus~C"l..:.:.,l"\.:,__ ________ _ 

Company Contact II. S. Thor.ipson 

Project Designation/Sampling Locatiom 200- 0P- l 0perab 1 c Unit 

Boring: ~\lo - ~ - ~ C\ B 
tee Chest No. Srvi, l ! o.C: . 
Bill or Lading/Airbill No . .......;.;11;.:.,l.;.;A ________________ _ 

Pr oje~t ,: 91-019 

Telephone { 509) 376-2153 

Collection Cate /I • I Y - CJ ·I 

Tine: I l.\o (q 

Field Logbook No. WHC-11-305-12 

Orhite Property No . ....... tl.._/_A ___ _ 

Method or Shipment -~H.;.;a;.;.n;.;.d_..;;.Ca;;;..r;....;r~y~--------------------------

Shipped to 325 Ptll laboratory ( 300 Ar<?a) 

Possible Sample Hazards/Remarks ..;;Sc;.;;:..;.;W\~PpL.;~=...;I~· ~:.....l.r~a ..... A..:.•.w0..:,,0...;:C..,._b~w;:ii....::......iN~o___::C._b'-"{,"'-'V'I"\"-'-""-' ·"", s ....... l """"'"'h""'c'-3-""c .... r~d .... s.;:_;d.....,;;c:_ie.;.c_,~__,., .... _ 
•• I, I \ \\ ,~ ,, A ~ . 

1"1'-(~ :Scmp C. c'-', I cd. A-H Qnc:\:p<~ CJ-€. +\V\: :s,-...,. )Sob\,,,,~ 

Sample ldentilication 

© ~o I SYY' C\ 'o(¼.;rc/~\, ~er o...J-

1 ·, l 'l.5 ~ ·, G lg D i s O ,· ( ·1 ue -I o~:s \ C.I\J I Fn.e.. C.IV J Fe.rr[J C /VI 

_,,, ____________ .....:...:A:..:.~.:.:•.:::<.Hl::...:..:::~'-+-~~c. 99, 1°!5 ( Vee, n ;.., V""'\ 

O Field Tran,fer of Cu,tody CHAIN OF POSSESSION 

Received by : -J. R.O\!::.~\\JS Date/Time : 

~ \\-\Co-c:;. \ ,·. ~u 
Date/Time: 

Relinquished by: Received by : Cate/Time: 

Relinquished by: Received by : 

Final Sample Disposition 

Ol1p0tal Method : Disposed by: Date/Time : 

Comments: 

B01.::022 

I 
I 

I 
I 
\ 



I 

:.. 

Westinghouse H-~nfo~d 
Company 

CHAIN OF CUSTODY 

C1. :fyFormlnitiator Lu. s. Tnomp~o't'\ 
Company Contact \f. S. Thompson 

Project Designation/Sampling Locations 200-nP-1 0perab 1 e On it 

Boring: ~ \ \o - ~ - :\'1 ~ 
let Chest No. .:SM l .. J0-r-

Prnjcct ~= 91-019 

Telephone (509) 37fi-2153 

Collection Date / I - I~ - q \ 
Tine I '-\Oto 
Field Logbook No . \IHC-385-12 

Bill of Lading/Airbill No. _...;N.:../...;A ________________ Ofhite Property No. II :.;;/_A ____ _ 

Method of Shipment ...:.:;Ha::.:n.:.::d:.....:C.:.a.:..;rr:..iYt..-__________________________ _ 

Shipped to 329 Pill Laboratory '-/(:; ,....._¥=Jko,.1
1 

fee CG_ , :t: . 
Possible Sample Hazards/Remark, esc ...... (l)<- ,·~ re:. d:a c,c::kyq No C, h<!Y!)t LS \ hc1,cv-ch d\!.~<.-h:c\ . 

')<~ Scw,~\g_ C.'-', lkd'~ Pr\l c:a;\1u::- C.L? • A:4-·h, : Nc.v,,=t L,U'{"'},o\~ 

Sample ldenttl ication 

1; 1000~·1 CIA$)·, Soi\ ·jc..q>-lo¼.\o.\pbg.,/b~k, GEA, ?v.:(neAJ, $c9o, 
---------------!.....i..l.~~c.~ I,., Ru_ IO 1w 

CHAIN OF POSSESSION (Sign and Print Names) 

Cate/Time : 

,,;,a/q; 1:0~1'.,.,, · 
Received by : Cate/Time : 

Relinquished by: Received by: Date/Time : 

Relinquished by: Received by: Date/Time : 

Final Sample Di,po,ition 

Dispo,ed by: Date/T ime: 

Comments: 

Bo1.=o2a· 



97 \\ .3507. 2905 

I @westlng'housl 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector f'l1 · \)o..,~}9~ , :r · ¾~"' - - Date Sampled It - I~ -9 \ Tim•~houn 

Company Contact~.~ . ~vn~J~ Telephone 1~oc:t l 37b- ~ ,s3 

Sample Number and Type of Sample 
Type of Sample• Analysis Requened Number Conuintn 

Bo I S .. rY\9 I · I~ 0 """~ • ~bc.r ~, \:-.s., s....:1 C.LP - \Jo A .2~nJ:. } 1:~~-~ I A..,,b,.,-o\~'S,i ~-, ~LP- s~...,,,,.:_u",M P~ .,.-\-/Pc.P- ,~I' .!SDJ. 

' 
, 

~ I , , '"'"'-MC· .... -
"'-

"'-
"'-

"'-
............... 

........... 
'-

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

'-

' "'-
"'-

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

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

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

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

Field Information.. Sc~ DI, Cc, 1 \c.c.4-v\ . -h-"'- \--,..,.,.. hDl<t. d 16- B-¼9 ~ ,\, ~votb·+ 
o~ 9-oo- BP-I 'Tc.~K ~ ,t l.f Q'T" IFS A~: 'u~(M(. ~~,1~~,._-l--h-l 

I 

Special Handling and/or Storage '' A- ll C ~ l:µc..s CLP ( ~ < ~ ;:'j4-s+~!!!):~+ 0£ ~\::r' · 
,, ~~!:fl 5:.la:lpl,~ Cb-,1-l,d ---

Pouiblt Sample Hazards Sc"""" le. ,-~ \C\ ~, ',., C) ,.._ +1v.t . 
Ne-, C...~(.W11·c&. ( he? r. -<~ ~ rL~ __ 4-t, c-+et4 . 

PI\RT II ; LABORATORY SECTION 
i--

R1t .. • ivtd by Title Datt 

Analysis Required 

•indicate whether samph! is soil . dudge, waier . -.1c. 
••use baclc of page for addition11I inform.iuon ' '°'"""' 10 , a mpl,a ln~,11ii,n .. . 6C)l)O • .,,, (01 ... 01 

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



97 ~ 350 •. 2906 

I @westlniflause 
Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collect°" l"l'l . t)s.! ..,~\ 9 ~ 
1 

::l · ~c"" 
. . o.111Sampled /l-l!j-9l Time~ hour, 

Company Contact W. ~ . "Tku"'i' .S~n Telephone (~09 13,lo•~IS-2. 

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

'1-rl IS tY' ~ I· l:lc. wt! • G lc:lS s .... I. l C.LP-,.-.L. I C'N F~~ CN hrro C.N B.1 . 
A-t\fX<.P t'ndc l!I. 

1 

A,.,,, ~ .... ,1 T~~"I ti~ I Llt"t.11,•- • 

"' 
. . . 

"'-
' ~ 

"'-
"' .......... ' "---

"' ........ 
r--.... 

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

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

~ 
~ . 

............... 
... "---

"-.. 
Field Information .. '- ,.,1,. l'n f \ c Ad. ~ 60'-N. 'r1ol~ ~II,..!\- 49 8 ;·111 Su ,-,t,,,...+ DP 
~00 - 'cQ-1 "Ta-.."' ~ i. 4 fb:. / Fs. 1 o .... \'.'.. ~,. ,'I~ 3;\M. ~QD'b,'i,,,s . ~-:.-,~ -

Special Handling and/or storage ' A-1 ( ,., ... a/ ...... .: i C l- p ( s \! ~ 5 4.d-e W\t"1 4- a r We,,,.. k:) •• 
"" K e.t.~ Sc """'p Jc.!) C. i.,,"I( ed; " . . 

PouibleSample Hazards :>c ,£_ I'll, 1 !> ,c.t{, r, l'l l' i-,'\.v 
No r h(.VYl;cc I h,.,.,,.,,..~~ (i C. -t-c C -h_ (1 . 

PART 11 : LABORATORY SECTION -· 
Received~ ~ Ti tle Sv- . \<..'t=:~. ~l'="-l-7"\S°\ Date\\-\ 'a-~ ~ - .. 

\O~L AnalY'is Required c:. ~ + \ \...l O (l.~~ \ c::..~ ~~~~""""~ ,~i't.S. <::>F 
1 "-"'~ Q.~ <::, \ 

•indicate whether ,ample i, soil, ,ludgl!. watl!r. l!lC . 
••use back of page for addition,11 inform;11 ion ,,. ,,,, ivl! to i,1mr,l• ln~,1t ion 

B01=o25 

--------



, 

I 
97 \13507 .. 2907 

/@\ WestlnEflouse 
\::) Hanford Company SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector M · \Jov~Jq ~ , 3'. Ho~ c."' 
Company Contact W. S . 'Tno""'p SC""' 

Oat•Sampled 11·1';1·'\ I Time ~houn 

Tel,phon, ( S-09 ) 3'ib• JI S".3 

Sample 
Number 

Numbu and Typ, of Samplf 
Contain tr\ 

Type of Samplt" Analysis R,queued 

~OJS'M:\ l : I ooo 'fYl.1 • C I c. i . .s_ ,,~.· I C.LP- T()-k.J_cla1c.../'oL+o.. GEA Pl.4.(,tfA) 
I'--. 

.---- - j 

St"~O C.ol&o. C.Tii-,R~~. ' ·-------, 

"-
I'-. 
~ 

"' ~ ~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

s 
"' 

Fieldlnformation .. Scm,p\c.. co\\c.c.¼ Jmm ~'hol(. dlb-~-4C,~ j
0

V') ~1.1ppo:c\ 0£ 

~o-- ~P- \ . le .... ~ :l.~4 RI /r:xs A~'(): Nonc.1 w,n'oot~ -
Q.9:1':X:c._ w:f l'_~c_l-ll>v, , ~ 

Special Handling and/or Storag• ,, A-ll anc.\l SI.') t. LP (_ s <I: s+s:½,W"tt'1 + of. w-,..,i) . 
•• '°"C(.J> ~W'nk c_\,;1\~d·'' 

PouibleSampl~Haz~rd, 'Sc:;:I< l
0

~ fa.d,aAc.!)l-<. 
N\} c..\H . ..,.,.,cc.. I hc::u rl.\ d~c_ -h11 . 

PART II : LABORATORY SECTION .. 

"' ~ 

Received by .J • K. .j:::.cl11, T. I ,.. n . ' c:-. • ' ' 1 .,. •'If . ,~-·<•f <i\ ~'-~~'. r\• Datt 11 /1 ~/qt 
I 

Analysis Required ---------------------------------------

•indicate whether sample ii soil, sludg, . wat .. r, .. ,c . 
••u,e back of pag• for addition;il informl111nn •p1,.,;.., .. , ,_ ~.>mr'• ,,.,,,ir.n A . • tu'\ft 4ftA MC AIII 

B.01.~26. 
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, 
. SAMPLE RECEIPT fORH 

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

Dal ivered by: luroA '-( ToDM PS\0 Date/Time: .. 1.,\-... \~3-·9..,..\i....-___ _ 

Received by:.1~f", P>c::bb\os ~ t\iao 13 At\loCA-tto 
~i~J..9..[arI·Nime.:ornRfaji.c;~: 0 oa -e, e -I 
Customer Sample Number(s) :...i..P>o,la,l!Jl .. 5:'-"m.1..1..9..1.-______________ _ 

ALO Sample Number( s) : __ 9.1.:.~~-.r...D.1.1.!JJ.i.:;;?aL..19': ______________ _ 

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

2. Additional Shipping Forms (1 tst): \2.$ l
1 
SA~ 

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

Present · '-{f,..2 Absent ____ _ 

· If Present, Cond tt ton :---=1+-r.,.r_,.._A..._. _____________ _ 

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

Notes: CfCO-

5. Condition of Shipping Container (l,e., broken container, dented, breached 
plastic bag, temperature of sam~le con~a~ner as defined ln Section 3.0 in 
PHL•AL0-051, etc.) ~VC:.C~ ~t-,1'.}-J ii Cf\ - o 

r '::).9. v 
6. Condition of Sample Vials. cy:--ccl 

7. Verification of Agreement or Nonagreement of Inform~:lon on Receiving 
Documents. v Ur-,...l~L, 

8. Resolution of Problems or Discrepancies. 

RETURN COMPLETED FORH TO PROJECT HAHAGER 

B01:027 
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SAMPLE RECEIPT FORM 

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

Delivered by: &.J, ~- "°'o~~ 
Rece 1 ved by: A • ~- f<:ck.:ff: 

Date/Ti me: ~'~tl~t..;.g ... /..:.q l:.....,,-..:.f .;..; o;...o.;... __ 

Customer Samp 1 e Number( s) :_..:::,:'oo:..:,~'5:..i:.Mi.'\.l.----------------

ALO Sample Number( s) :_.1.Z~'.2:..-~0~/~8~:2...l,.~---------------

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

2. Additional Shipping Forms (11st): 
~~ ~1" ,,_, eJ+ ~ ~ &f"'1" ( 1-a;-J c..C!.·h'v'..'i•:i) 

3. Custody Seals on $l1ipping and/or Sample Containers and their Conditions. 

Present __ ✓ ___ Absent ____ _ 

If Present, Condit ion :....;~=:.:::.b:...:,,-0::.:;L=..,.,-____________ _ 

4. Sample Tag(s) IO 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 in Section 3.0 in 
PNL-AL0-051, etc . ) 

~oad ) ~+c... 1-J/A-. 

6. Condition of Sample Vials . 
5aoJ 

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

8. Resolution of Problems or Discrepancies . 
~ 

RETURN COMPLETED FORH TO PROJECT HAHAGER 

B01:028 



/< Page _L of _L 97113507~Z~l Chain of Custody Number 200BPI-99 
CHAIN OF CUSTODY 

200-BP-1 OA PlAN: ALO-001 

92-01246 Tc-99/U 
ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

BOz:002 

" . -, 

FILE CAT.: 1'-\ J 
SOIL -----+-,:~-

SAMPLE DESCRIPTION 

1 DATE 

(Z/19 {11 
r • DATE 

/r) ·. 35 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

I, I 

DATE 

DATE 

Applicable Test Instruction 

TI-200BP-l-lll 



r Page ..L of ..L 97 ii .3507 .. 2911 Chain of ,custody Number 200BP1-100 
ALO CHAIN OF CUSTODY 2O0-BP-1 QA PLAN: ALO-001 

PROGRAM: 16772 n 
ru .. c. \Jr\ 1 •• -""\L\ . ~ 

92-01827 
ALO SAMPLE NUMBER 

Tc-99/U 
ANALYSIS REQU~STED 

SENDER ~ ... ;-.- 6, ,O'rl-'--

RECEIVER ~ -,Of/4/k, 
I ' 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER ·::. . 

RECEIVER 

ALO SAMPLE NUMBER ANALYSIS REQUESTED 

SENDER 

RECEIVER 

Original - Project Management Office 
Copy - Sender 
Copy - Receiver 

SOIL 
SAMPLE DESCRIPTION 

I ilt,/'1 ( 
I DATE 

: ' li1 /, I r r DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

DATE 

DATE 

SAMPLE DESCRIPTION 

~ 
DAfE 

DATE 

Applicable Test Instruction 

JI-200BP-1-119 

- - ----




